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Abstract

Starting in September 2007, | conducted a resgaajhct to determine if | have
magnetoreceptive abilities, and, if so, to discdteir nature. Beginning with the observation
that | felt differently in different places, | dalsystematic study of how and where | felt
differently, and how various factors affected hofelt. The following summarizes my

discoveries, broken down by topics:

Orientational Abilities

My orientational abilities can be described asraited functionality GPS,” or LFGPS.
This LFGPS allows me to determine if | am norttsouth of “magnetic home.” Magnetic home
has been observed in Utah and North Carolina atehdg northwest to southeast in the
continental United States, at a ratio of 5.69 degtengitude east / degree latitude south (on Jan
1, 2008). North of home | feel negative symptones @epressed mood), south of home | feel
positive symptoms (i.e. tics and involuntary bodgvements), and at home | have reduced or no
symptoms. While | can sense if I'm north or soutlhh@me, | can’t reliably determirteow far
north or south | am.

| term the region north of home the “Negative Zdiseuth of home the “Positive Zone,”
and home the “Happy Zone.” | can reliably distirgfuthe transition between the Negative Zone
and Happy Zone (the N-H transition) based on asnsg psychological and motor reaction,

which | term “the peak.” The peak is only about eten north-south distance. | have a similar



intense reaction at the transition between the KMagme and the Positive Zone (the H-P
transition).

The LFGPS works best (i.e. | have a clear indicatf which zone I'm in) when | look
directly at the early afternoon sky (not the surt,dnywhere in the sky). | can experience the
peak at night, but | can’t distinguish betweendifterent zones. My LFGPS becomes
completely suppressed when I'm blindfolded—I cdedl the peak nor distinguish between the
different zones.

The LFGPS doesn’t allow me to distinguish if I'mse or west of home. | have, however,
observed peak reactions at about 6.6 degrees lolegitest of the city | grew up in as a child
(New Providence, NJ), at about 13.0 degrees wasiotity (= 2 * 6.5 degrees), and at about
38.6 degrees longitude west of this city (~ 6 * @e§rees). This data has led me to hypothesize
that my body divides Earth’s 360 degrees of lorggtinto 56 Natural Time Zones (NTZ'’s) of
6.43 degrees longitude, or 25.7 minutes of sofae twith the Prime Meridian passing through
New Providence. The east-west peak measurements @onslightly west of predicted,
although there is a wide spread (mean error = @efjtees longitude west, std dev =0.11, n =
11).

While the east-west (NTZ) transitions seem todbatively fixed in space, with a clear
geographical relationship to the city | grew upthe north-south (N-H and H-P) transitions are
constantly in flux, and show no clear dependencey@hildhood home, nor to any geomagnetic
model parameters. | have, however, found that tinthrsouth transitions vary in a predictable

manner based on three factors: bed angle, circaldidlnm, and seasonal effects.



Bed Angle Effects

The N-H transition (peak) moves north or southheday a varying amount of distance
that is dependent on the compass angle in whicheadyis oriented, which | term “bed angle.”
This phenomenon, known as bed angle drift (BADdvs&ha more predictable relationship to bed
angle in Utah than in North Carolina. In Utah, tBkationship seems to be a quasi-tangent
function, with a period of 22.5 degrees of bed anghd with a peak-to-peak amplitude of about
1 degree latitude. In North Carolina, unlike UtB#D is always north when bed angle is close
to 45 degrees, and can be up to 0.85 degreedafiter day.

The Happy Zone Width (HZW), or the north-southtaige between the N-H transition
and the H-P transition, is a quasi-Gaussian funatidbed angle, with a peak near a 45 degree
angle. In Utah, HZW varies from 0.02 degrees ldgtnear the cardinal bed angles (N-S and E-
W) to 0.85 degrees latitude near a 45 degree bgld.an North Carolina, HZW varies from
0.02 degrees latitude to 1.64 degrees latitude.

The effects of BAD can be reset by switching frained angle near a cardinal bed angle
to a bed angle near 45 degrees, or vice-versa.bEdigngle reset (BAR) takes two days. After
the first night at the new bed angle, my LFGPSitédsl become suppressed, and | can't tell if
I’'m north or south of home. After the second nighthe new bed angle, my LFGPS abilities
return. The location of the peak after the BAR sti@ahigh correlation to future BAD.

Regression analysis indicates that about 1/3 aféuBAD is associated with peak BAR latitude.



Regression analysis of BAR peak latitude indic#tas secular change is about 1.8 km /
south per week in Utah. Secular change in Nortlol@ear is too small to be determined via

regression analysis.

Circadian Rhythm Effects

The peak shifts north if I'm phase advanced (n&atio solar day) compared to reference,
and shifts south if I'm phase delayed compare@terence. This shift is not continuous but is
based on a fixed interval of circadian rhythm cleamghich is between 20 and 30 minutes.
Evidence for this comes from peak observations #fitechange to and from daylights savings
time, and after a change in bedtime. The changeak latitude per shift is about 0.29 degrees
latitude when bed angle is near a cardinal bedearagid about 0.35 degrees latitude when bed
angle is near a 45 degree angle.

Reference, or ideal circadian rhythm is determimgdeelings. | feel much better at ideal
circadian rhythm than when I’'m phase delayed ospladvanced. I'm calmer, with fewer tics

and less shaking.

Seasonal Effects

| observed seasonal effects in Wilmington, Nor#rdlina (which is ~ 6.5 degrees
latitude south of New Providence), but not in $ake City, Utah (which is about the same

latitude as New Providence). Seasonal effects sheviollowing behavior:



1) For both the winter solstice and the summettiselgehanges, the peak always

shifts north before the solstice, then returnsisaiter the solstice.

2) The first seasonal shift occurs when day lemgdpproximately 25 minutes

different from New Providence.

3) Each subsequent shift north occurs at approeimnatminutes difference in

day length.

| compensated for seasonal effects by adjustingp@ayime later, causing a circadian
phase delay and peak shift south. There’s evidératehe seasonal peak shift size is larger than

the circadian rhythm shift size, although it's otgar from the data exactly how much larger it

is.

Need for Double-Blind Research

All my data is based, ultimately, on my subjectigelings and symptoms. Although |
had few preconceived ideas about human magnetdi@cayhen | began this project, and
arrived at the above conclusions based on datd&atkef experimental blindness makes it
impossible to rule out the placebo effect. For epiam almost always found the peak while
driving alone to the location. Although at the lvegng of the project | didn’t know where to
find it, by the end | usually could predict its &tion.

Although my LFGPS ceases to function when I'm dfaided, thus eliminating one kind
of test, there are other double-blind tests thatledone. For example, | can be driven around in
a bus with a retractable sunroof and with all wiwdaarkened or covered. If 'm allowed to
look directly at the early afternoon sky through gunroof, my LFGPS will function but I'll be
blind to landscape details. Other tests, includigtests, are possible. Any testing must be

cognizant of the fact that my sleeping behaviodsde be experimentally controlled.



So many animals are now known to possess a mageeise that | confidently believe the final
search will be to find an animal that is magnetigdblind’. Against such a background, it would
be surprising if Man just happened to be that anima

--Robin Baker
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Scientific Introduction

Geomagnetism

The Magnetic Vector

In everyday life, we're aware of the geomagnagtfby its effect on the magnetic
compass. The typical compass has a needle thaeisd rotate in the horizontal plane. The
needle aligns itself with the horizontal componeinthe geomagnetic vector. The compass is
polar, in the sense that it has separate nortlsanth poles. If we walk in the north direction
indicated by the compass, we walk toward the magnetth pole. This magnetic north pole is
not the same as true north. There’s an error, kredeclination which varies at different
locations and over long periods of time.

What most people aren’t aware of is that the gepratc vector is three dimensional. It
enters and leaves the earth at an angle to thedmbai. This angle is known aclination (Fig.
1). Inclination varies from zero at the magnetiaaqr to 90 degrees at the poles. The variation
as one moves north or south is reasonably regatasga most of the Earth (Fig. 2), enough so
that inclination can be thought of as the magratigivalent of latitude. Like declination,

inclination changes slowly over time.
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Fig. 1 (A). Representation of how the directiorited geomagnetic vector changes across
different parts of the Earth. The vector goes th®Earth in the northern hemisphere, and out of
the Earth in the southern hemisphere. The vectoauiallel to the ground along the magnetic
equator (represented by the curved line near thiecef the Earth), and perpendicular at the
magnetic poles. Note the gradual change from @atallperpendicular as one increases in
latitude.

(B) Diagram showing how the magnetic vector cabto&en down into horizontal and vertical
components. The inclination angle (Inc) is the ariigtween the magnetic vector and the
ground. The Total Field Intensity (F) can be brokemwn into a Horizontal Component (H) and
Vertical Component (Z). H = F * cos(Inc), Z = Fih@nc). Figure from Lohmann, Lohmann, &
Putnam, 2007.
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2000

Inclination (degrees down)

http://geoﬁag,usqs:,gov

International Geomagnetic Reference Field (IGRF)

Fig 2. Map of lines of constant inclination acrtiss world in 2000. Note the irregularities at 80
degrees north and 50-80 degrees south. Figurelfe®® Inclination Mercator Chart, 2000.



Diurnal and Secular Variation
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The geomagnetic field changes over the courseeoflay. This change is known as

diurnal variation Both the intensity and angle of the vector flateuthroughout the day, a

phenomenon largely due to the Earth’s rotation. Fighows the change in Inclination (Inc) over

the course of the day on 12/31/06 as recordeceaBttulder, Colorado Observatory. (All

numerical dates in this paper use the American dmm/dd/yy.) Note the drop in mid-

afternoon, and the subsequent rise in the earlyiegeThe range of variation of Inc is

approx

imately 0.03 degrees.

Say that one wanted to walk the equivalent of €@ ees of inclination. Since Inc as a

function of north-south distance in the western.is&bout 0.0075 degrees / kilometer, the rise

in inclination between 15:00 and 18:00 correspdndsalking north over 4 kilometers
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Fig. 3. Inclination versus Time at the Boulder Qliatory on 12/31/06 (a quiet day—i.e. a day

with very little solar/geomagnetic activity). Ddtam Intermagnet Definitive Data.
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Secular Variation

From Fig. 3, one can see that at the end of thertdination returns to a value close, but
not exactly the same, as the beginning value. Tal £hanges each day in inclination and other
magnetic field parameters sum to produce a long-tdfect, known asecular variation Fig. 4
shows the model secular variation of inclinatiolQneens, New York City (the city where | was
born) during my lifetime. Note the nearly lineaicdease of about four degrees in inclination
over the course of four decades. If one drove flmgrees inclination south of New York City,

one would end up in North Carolina.

Inc versus Year--Queens, NYC
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Fig. 4. Inclination in degrees versus year in QsedlYC, as estimated by the IGRF-10 model
calculator. Data from National Geophysical Datat€en



Observatories and Models
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In the previous section, the diurnal variationadeame from an observatory, and the

secular variation data came from a model. Geomagakservatories are places in which

sensitive equipment measure the direction and sitieaf the Earth’s magnetic field (Fig. 5). As

one can see from the map, there are only sevemalbsges in the continental United States,

and only one on the East Coast.
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Fig. 5. Map of Intermagnet Observatories in 2008 @bservatories that meet minimum
requirements regarding magnetometer specificatemms that participate in a real time data

recovery system). Figure from Intermagnet particngaobservatories.

If one wants to know magnetic field intensity, ineltion, or declination at any location

on Earth, one can use a magnetic model. Modeloretiata acquired by observatories, aircraft,

spacecraft, and satellites to provide a mathenagpaesentation of the geomagnetic field. A
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model calculator takes latitude, longitude, alt@udnd date as input, and provides magnetic field
parameters as output. Models have several limitatibowes, 2005):

1) They are only updated every five years. The laghtgpwas in 2005, so calculations
done for data gathered in 2007 - 2009 rely on aahibit is already several years
old.

2) They don’t take into account local anomalies, whaoh geographic variations in the
magnetic field resulting from materials in the Bastcrust.

3) They don't take into account diurnal variation.

4) They don't take into account solar/geomagneticvagtiwhich during solar active
periods (see below) can result in fluctuationhemagnetic field.

5) They don’t take into account DC and AC fields résgl from various man-made
things (e.g. buildings, cars, power lines, and pldnes)

Notwithstanding these limitations, magnetic mogetsvide a reasonably
accurate estimate (< 1% error) of the geomagnietid &t a given location. Unless one is
prepared to invest in expensive magnetic measeqgugoment, find a location free of all
magnetic noise, and learn how to use the equippreperly (or hire someone who does), there

aren’t any other options.

Solar/Geomagnetic Activity

The geomagnetic field is influenced by solar agtivSolar activity is commonly
measured by the sunspot number. Sunspots areevibiidugh the telescope as small and dark
regions, usually occurring in groups. Sunspot nuvsb&r activity is not constant, but follows
an eleven year cycle. We are currently just ab#ginning of a new cycle (Fig. 6), which is
predicted to peak in 2013. Geomagnetic activitytherdisturbance in the Earth’s magnetic field
resulting from solar activity, usually trails thela cycle by one to three years (Campbell, 2003,

p. 179), so we should expect to see a lot of agtitirough the middle of the next decade. Peak
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activity is punctuated by magnetic storms, whicheateling on their intensity can disrupt
communication and power systems. These stormgatsiice wild fluctuations in magnetic
parameters (Fig. 7). Geomagnetic activity is meaiby the k index, a 3-hour average of

activity, and the Ap index, a daily average.
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Fig. 7. Diurnal variation of inclination as recoddat the Boulder observatory during the
magnetic storm of 4/6/2000. Compare with Fig. 3teNtbe difference in amplitude (0.20 degrees
low-to-high here, 0.03 degrees in Fig. 3). Thematbegan at 9:40 local time. Data from
Intermagnet Definitive Data.
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Animal Magnetoreception

Definition of Magnetoreception

Platt (2007, p. 1) definemagnetoreceptioas “an ability to detect magnetic fields and
behave based on that information.” The secondgfdte definition is critical in distinguishing
magnetoreception from more general effects of magfields. For an animal to have
magnetoreception, it must act differently basedheninformation in the magnetic field. This
different behavior consists of orientation and gation. Based on magnetic information,
animals acquire a sense of their position relatva goal. Based on their knowledge of their

position, they then set a course toward that gsahg an internal compass and/or GPS.

GPS versus Compass

Since we know that some animals have the abdityavigate long distances when
migrating, and other animals (e.g. pigeons) caa fireir way home when displaced, we infer
that these animals have some internal GPS to agténeir position (Lohmann, Lohmann, &
Putnam, 2007), and they have some internal contpatigect themselves toward their goal
(Wiltschko & Wiltschko, 2006). Various experimetigve indicated the magnetic nature of this
GPS and compass. A typical experiment to studeettie GPS or compass is to capture an
animal, put it in a cage, alter the magnetic feldrounding the animal, and then see if it behaves
differently than control animals (i.e. animals netsame type of cage without any changes in the
ambient magnetic field). “Behave differently” mednsnove in a different direction.

Experiments have shown that changes in magneletifieensity, inclination, and polarity can
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cause different behavioral changes in differentigse (For the most recent book-length

treatment of animal magnetoreception, see Wilts&Myiltschko, 1995).

Magnetoreceptive Processes

Unlike with the classic senses, some of the masiclguestions concerning
magnetoreception are unknown—including the locatibtihe magnetoreceptors, and the neural
and biophysical mechanisms by which they percéieatiagnetic field (Johnsen & Lohmann,
2005). Nevertheless, two theories have been addaonaexplain how magnetoreception works.
Each is backed by evidence, and there’s some itwoiictnat both theories may be correct—i.e.
that animals have two different ways to perceiverttagnetic field. The theories are the
magnetite theory and the radical pair theory.

Magnetite is an iron-containing compound whoseerties depend on its size and shape.
Magnetite particles can be thought of as tiny mégimside an animal’s body, which move in
response to changes in the magnetic field. Theyhisdhat the movements of magnetite
particles can be used by an animal to detect tteetthn and intensity of the magnetic field
(Kirschvink, Walker, & Diebel, 2001). While magrethas been identified in different animals,
it’s still unclear where the magnetite-based mageeeptors are located (although see Fleissner
et al., 2003, regarding magnetite receptors in hgrpigeons).

The radical pair theory states that photoreceptotise retina detect the magnetic field by
comparing yields in a chemical reaction (Ritz, Ad&rSchulten, 2000). The term “radical pair”
refers to a stage in the chemical process in wiwiohmolecules or parts of molecules have an

unpaired electron each. The way that this procasse used to perceive the magnetic field is
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that the chemical yield is different based on thienal’s orientation relative to the magnetic
vector. In other words, the animal perceives theatiion of the geomagnetic vector by
sophisticated analysis of chemical reaction yi@hdss retina.

A key difference between the two theories is thtaite the magnetite theory is not light-
dependent, the radical pair theory is. For an ahionase the radical pair process to perceive the
Earth’s magnetic field, it must have the abilityp@rceive light. That magnetoreception is light-
dependent in some animals was experimentally detmated by displacing young homing
pigeons in total darkness (Wiltschko & Wiltschk®81). The birds were disoriented upon
release, unlike control pigeons that had accebsreib outdoor or indoor light.

There are behavioral experimental methods tordjatsh between the two
magnetoreception processes (Wiltschko & Wiltscl#@f)6). Magnetite-based magnetoreception
is disrupted by a brief, strong magnetic pulsesHfiect is transient—lasting three days or less
in birds. Radical pair-based magnetoreceptionseugted by weak high frequency fields (MHz
range). These disruptive effects are specificttteeimagnetite or radical pair—a pulse, for

example, will only affect magnetite receptors, raatical pair receptors.

Light-Dependent Magnetoreception

Recent years have seen a number of experimentsmhotlemonstrating that some
animals’ magnetoreceptive abilities are dependendight, but dependent on specific
combinations of light frequency and intensity. Tasults from these experiments call into

guestion the radical pair theory, which postulaites light is necessary to start a chemical
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reaction, but doesn’t specify frequency and intgrsd light. The results point to a direct effect
of spectral characteristics of light on magnetoptioa.

For example, it's been determined that migratargsband homing pigeons require low
wavelength light for normal orientation. They areented when exposed to blue, turquoise, or
green light, but not when exposed to yellow orlrght (Wiltschko & Wiltschko, 2006). The
radical pair theory can still accommodate thigné assumes that only photoreceptors
responsive to low-wavelength light are involvedriagnetoreception.

The problem for the radical pair theory comes fiemmexperiment in which the intensity
of low-wavelength light was modified (Wiltschko apput, Bischof, & Wiltschko, 2007). The

results on magnetoreception are difficult to intetgFig. 9).
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Fig. 9. Orientation of European Robins under Blugquoise, or Green light of different
intensities. The left side indicates the light mg#ty, with increasing intensity as you go down.
The triangles at the edges of each circle indibatalings of individual birds. The arrows
indicate average directional tendency of the grafuprds. Arrows that extend beyond the dotted
inner circle are significant at 5%. Arrows thatend beyond the solid inner circle are significant
at 1%. Figure from Wiltschko, Stapput, Bischof, &l¥thko, 2007.

The birds are normally oriented at the lowestrisity (top row). The arrows all point
slightly east of north, which is the normal migrgtdirection for these birds in the spring. They
are significant at the 1% level.

At higher intensities, however, the birds showsual behavior: sometimes they are

normally oriented, sometimes they are axially naath directed (i.e. some birds go north,
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others go south), sometimes they are axially east-directed, and sometimes they aren’t
significantly directed at all.

These high light intensities correspond to intéesifound in nature well after sunset, i.e.
at a time when the birds migrate. The authors tajested effects on circadian rhythm or
saturation of receptors as explanations. Intergistianother study found evidence that these
unusual responses are mediated in part by a méshesed receptor system (Wiltschko,
Stapput, Ritz, Thalau, & Wiltschko, 2007). Highduency fields didn’t disrupt the unusual
responses, indicating that the radical pair medmanvasn’t involved. Local anesthesia of the
upper beak, where magnetite in birds has beenddgaditl disrupt them, indicating that
magnetite is involved.

Magnetite receptors aren’t responsive to lighth&se must be an interaction between
magnetite receptors and visual receptors. Perih@ps’'s a second type of light-dependent

magnetoreception which interacts with a magnetistéesn.



25

Human Magnetoreception

It's an unresolved scientific question whether ot mumans have magnetoreceptive
abilities similar to many animals. It's clear tha# don’t have anything approaching the natural
orientational abilities of migratory birds or horgipigeons. We don’t migrate long distances
when the seasons change (unless we're retired aalthy). Our homing ability depends mainly
on conventional senses, memory, and, more receetgnological devices. If unable to rely on
vision and hearing to orient ourselves, if we forger route, or if we don’t recognize landmarks,
we get lost.

Still, the fact that our natural orientationalldlds are weak doesn’t imply that we have
no magnetoreceptive abilities. We could perceieertfagnetic field, but not be able to utilize
this information to orient ourselves. Or we couldbsonsciously use the magnetic field for
orientation, a process that occurs outside our @vess.

In the 1970’s and 1980’s, Robin Baker of the Ursitgy of Manchester conducted a
pioneering series of studies designed to answayukstion if humans have orientational
abilities that depend on magnetoreception (Baké89). He and his colleagues did three types of
studies:

1) Bus Experiments—Groups of subjects were eithedidided (experimental) or not
blindfolded (control), and driven together to adtian between 0.2 km and 52 km from
their university. The journey was complicated erfotitat subjects couldn’t navigate by
counting turns. Upon reaching the destination, esttbjwere asked to draw on a clipboard
an arrow representing the direction of the univgrdihey were also asked to write down
the compass direction to which the arrow was pogtand an estimate of the distance to
the university. Experimental (blindfolded) subjelstsd to do this while still blindfolded.

2) Walkabout experiments—Groups of subjects were takewalks in unfamiliar wooded
areas (usually 100 km or more from their “normadirie). They were guided by people

familiar with the route. Routes were 2-4 km in lémgnding at a test site about 1 km
from the home base where the journey began. Dikdadtnarks weren’t visible, but
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celestial clues (sun, moon, stars) frequently w@recompletion of the walk, subjects

were asked to indicate the same things that theslojects were asked.

3) Chair experiments—Subjects were placed in a chadenof wood with brass and
aluminum fittings. 50% of the tests were in a magady “quiet” environment—a wood
hut at the edge of a woodland; the other 50% wawens at the university and elsewhere
with some magnetic anomalies. The subject satarchiair while still sighted, and the
chair was turned in 8 different directions, comipigta circle. The subject was then
double blindfolded and fitted with earmuffs. Thepermenter rotated the chair
clockwise and then anticlockwise by randomly selécingles of no more than 540
degrees. When the chair stopped, the subject vkasl &3 say aloud the compass
direction. This was repeated 8-20 times.

In the bus and walkabout experiments, Baker anéaglies did experimental
manipulations such as putting bar magnets on tteeddisome subjects’ heads, and comparing
results to putting non-magnetic brass bars onitteecf their heads.

In the chair experiments, Baker and colleaguesetioms used large electromagnetic
coils around the body to manipulate the magnegid fiand other times had subjects wear bar
magnets or brass bars on the side of their heads.

In all three types of experiments, Baker and cglles compared results from those
sleeping in a north-south orientation, to thosesleg in an east-west orientation.

It's beyond the scope of this paper to give aitbgtaaccount of Baker’s results, and the
results of attempted replications. The readerrisctied to Baker’s book (1989), and to a section
in Kirschvink, Jones, & MacFadden (1985, pp. 522)dn which Baker makes his case, those
who attempted to replicate his experiments makie tiases, and several authors argue over
statistical and methodological issues. See alsgent attempted replication (Platt, 2007).

I want to make a few points about Baker’s correladi study of the effects of bed
orientation (east-west versus north-south) on reiag. Baker got his information about

subjects’ bed orientation based on their respoimsagjuestionnaire. Granted that most people

don’t pay attention to what compass position thedl is oriented, it’s likely that many of these
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responses were inaccurate. Also, the bipolar dimibetween east-west and north-south obscures
any possible effect from intermediate angles. Oag have wished that Baker had asked his
subjects to actually measure the compass angteenflied. If he had asked that, he would have

found that this can be difficult (Table 1).

X y z comp X Yy z comp X Yy z comp X Yy z comp
20 42 0 318 40 42 0 296 60 42 0 296 80 42 0 281
5 312 5 299 5 292 5 278

10 307 10 297 10 285 10 275

15 300 15 293 15 283 15 272

20 290 20 288 20 281 20 272

25 290 25 285 25 277 25 270

58 O 317 58 0 299 58 0 286 58 0 270
5 305 5 295 5 286 5 270

10 303 10 292 10 286 10 267

15 297 15 290 15 283 15 267

20 294 20 288 20 277 20 267

25 289 25 286 25 271 25 266

74 0 315 74 0 286 74 0 283 74 0 269
5 305 5 288 5 279 5 269

10 300 10 286 10 279 10 268

15 293 15 285 15 277 15 265

20 293 20 284 20 275 20 265

25 289 25 282 25 275 25 263

90 O 310 90 O 282 90 O 275 90 O 269
5 300 5 285 5 275 5 269

10 295 10 285 10 275 10 269

15 291 15 284 15 275 15 269

20 289 20 282 20 273 20 267

25 285 25 282 25 273 25 267

106 O 300 106 0 280 106 0 271 106 0 259
5 292 5 280 5 270 5 259

10 286 10 279 10 265 10 259

15 284 15 277 15 266 15 259

20 283 20 277 20 266 20 259

25 281 25 277 25 266 25 259

Table 1. Magnetic map of my innerspring bed. Theglaxis of the bed is oriented at 261
degrees relative to the geomagnetic field (measiuosd head to foot).

x: distance in cm along the long axis of the badrgasing from head to foot (total bed length =
204 cm) .

y: distance in cm along the short axis of the lmcteasing from right to left (looking from head
of bed to foot) (total bed width = 153 cm)

z: vertical distance in cm above the mattress

comp: compass reading in degrees when pointed éhenlgng axis of the bed, from head to
foot, at coordinates (X, y, z).



28

The table shows the compass angle of my Serta egieet innerspring mattress as a
function of horizontal and vertical location relegito the mattress. In each measurement, the
compass is directed along the long axis of the fsed) head to foot. But it comes up with
different readings depending on where it's locatdthven’t sampled many beds, so | can't say
that this bed is typical. It's not an unusual, éxadr rare bed, however. The bed isn’t the only
source of uneven magnetic fields in a typical bedroThey can also come from the steel bed
frame or headboard, from electric/electronic apyés, and from sources outside the room (e.g.

power lines, utility machines, steel building sture, etc.)
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Personal Introduction

Since the data in this research project is badedately on my subjective experience,
which includes psychiatric symptoms, it's importémtthe reader to know something about my
background. I'll focus on autobiographical facteedtly relevant to the topics presented in this

paper.

Where and When | Spent my Childhood

| was born in February 1967 in Queens, New Yorl Qieographic latitude 40.70,
geographic longitude -73.92; all further coordisadee in “geographic latitude, geographic
longitude” format unless otherwise noted). In Augl@68, | moved to Plainfield, New Jersey
(40.63, -74.39). In December, 1972, | moved to NeFawvidence, New Jersey (40.70, -74.39). |
lived from ages 5 to 18 in New Providence. At agellvent away to college at the University
of Virginia (UVA) in Charlottesville (38.13, -78.3bwhere | stayed until | graduated in May,
1989. During my college years, on summers and apéid went back to New Providence to visit
my parents.

According to my mother and my own personal rectitbe; my entire childhood was
spent in the New York City metropolitan area, froomception until age 18. We traveled very

rarely and for short vacations outside of the area.
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Educational / Professional Background

| received a bachelor’s degree in physics fromUheersity of Virginia in 1989. |
received a second bachelor’'s degree in psycholagy the University of Utah in 1999. |
worked as a computer programmer from 1990 untik200ved in Northern New Jersey (1990-
1992), Los Angeles, California (1992-1994), thet $ake City, Utah area (1994-2008), and
Wilmington, North Carolina (2008-present). Havirayed enough money to support myself, |
semi-retired in 2004, pursuing various researchaedtive-writing projects. | wrote a number
of short stories and started a novel. | researehetiety of topics including the psychology and

sociology of creativity, subjects relevant to tlovel | began.

Psychiatric Problems

While in college at UVA, | developed a combinatmOCD and a tic disorder. The tics
were unusual both in their late onset and in theing mainly triggered by touching sensitive
areas of my body, especially my abdominal aregehtually received professional help, and the
OCD gradually improved with pharmacological treatin@lomipramine and sertraline) and
cognitive/behavioral changes. The tics, howevem'direspond well to treatment, although they
were managed for a long time with clomipramine, kater with alprazolam.

| also developed a variant of dysthymia which mestéd itself as low motivation and
emotional blunting. The dysthymia was never intesrs@ugh to require hospitalization, but
interfered with my functioning mainly in my socide. For many years | had few friends, but

this gradually improved over time in Salt Lake City



31

Events Leading to my Geomagnetism Research Project

In June 2007, | had inguinal hernia surgery. Thaiaesurgery had the beneficial effect
(in addition to correcting the hernia) of lowerimy abdominal sensitivity to the point that | no
longer needed to take alprazolam on a regular iasishe surgery prevented one of the major
triggers of my tics from happening). For some unanaeeason, however, | lost my creative
writing motivation soon after the surgery, and dad regain it. In August, | spent a month on the
East Coast. My original intention was to move tawM\¥ork City in order to research my novel,
set in the Big Apple. But | didn’t feel like movingnd didn’t feel like writing anything. During
this month, | stayed at my parents’ house in Nartidew Jersey. | also traveled to Boston, MA;
Mystic, CT, Baltimore, MD; and Washington, DC. | svanmotivated, somewhat depressed, and
apathetic. My mood didn’t change much in any ofgileees | visited. When | flew back to Salt
Lake City, | noticed an immediate change. | haderadyxdominal sensitivity and tics, and less
depression.

From about the time of the surgery, | had beemdatiwoman. In September, 2007, we
took a driving trip to Moab, 387 km southeast olt &ake City. | noticed stronger abdominal
sensitivity in Moab. As we drove back, | could féese symptoms diminish.

The differences in how | felt between the Northeast).S., Salt Lake City, and Moab,
got me thinking about geomagnetism again. | haccdmme reading about geomagnetism in the
past. One was in relation to multiple sclerosis {Mdisorder that a woman | dated from 1996
to 2002 suffered from. The strong correlation bemveultiple sclerosis (MS) prevalence and

latitude seemed to me to point to some geophyfactdr. | read an article (Resch, 1995) that
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reported that the correlation between MS prevalamcegeomagnetic latitude (i.e. inclination)
was stronger than the correlation between MS peexcal and geographic latitude. As an
enthusiastic response to this article, | purchasewus magnetic “treatments” for my girlfriend,
none of which had any effect. After | broke up witly girlfriend in 2002, | filed away my
geomagnetism papers and went onto other things.

| retrieved my geomagnetism file in 2006 while sashing my novel. The novel's
protagonist was a musical genius, and | read s@yehplogy of creativity literature, including
Hans Eysenck’s book (1995). While discussing emwirental factors that affect creativity,
Eysenck (pp. 162-169) mentioned Ertel's researdel EL997) found that there was a
significant correlation between creative achievenaen low sunspot number. There’s more
creative achievement in the nadir of the 11-ye&rstycle as compared to the peak. There are
also worldwide bursts of creativity that occur whikere is little solar activity for an extended
period of time (e.g. the Maunder Minimum in thé"®hd early 18 centuries). Since sunspots
(i.e. solar activity) directly affect geomagnetatisity, this research suggests that the
geomagnetic field has an influence on human credghavior.

These geomagnetism correlations, and others, suttteacorrelation between psychotic
behavior of hospitalized patients and geomagnetieity (Campbell, 2003, pp. 266-268) were
on my mind as | thought about why | felt differgnith different places. Having a lot of time
(being out of work) and nothing to do (being unmated to write), | decided in September 2007
to begin a systematic investigation of whethergaemagnetic field had any effect on my
feelings and symptoms. | drove to different placdserved how | felt, and recorded these
observations in a journal. By chance, the firstpladrove to (Rock Springs, Wyoming)

happened to be in the prepeak zone (see Resuitsrsir what this means). | felt much more
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motivated and happy than in other places. Thedmfsavent away when | returned to Utah.

After my Rock Springs experience, | formulated éhhgpotheses:

1)

2)

3)

That my symptoms were some type of navigationd| ticecting me away from
places | felt bad, and toward places | felt good.

That | responded to some combination of geomagimetimation and total intensity.
| rejected declination because it would requireénerate knowledge of true north,
something unlikely in any animal. Perceiving inelilon required only the knowledge
of horizontal and vertical, which we perceive vahgravity interacts with our
vestibular system. Perceiving total intensity alsemed possible, given some
biological version of a magnetometer (e.g. magagtit

That how | responded to the magnetic field waslsehg a critical developmental
period (CDP) in childhood. It didn’t seem likelyaththe body was infinitely
adaptable to any magnetic environment, just ag#ni infinitely adaptable to
changes in temperature, humidity, air pressure S#tce it seemed that magnetic
factors were directing me toward a place | feltdyaben this place was likely set
during childhood, and represented “home.”

My knowledge of geomagnetism was minimal whenddre As | drove to places, and

observed my feelings, | also learned how to userthgnetic model calculator, learned the basic

physical properties of geomagnetism, and startedimg the animal and human geomagnetism

literature. Virtually everything in the Results 8en came from experience—they were not

preconceived or expected things. For example,ri’tl&ren think to measure bed angle when |

started. | had to discard much of my early databse | didn’t account for bed angle. | only

thought of measuring this after reading Baker'skod®89). All the data presented in the

Results section below were based on experiencgraobnceived notions.

There were many incorrect hypotheses which | foataa and then had to discard. For

example, for many months | thought that NTZ traosg shifted the peak south as one moved

east. | had to discard this when | flew to cenfilarida, expecting to find the East Coast peak

there, but ended up having to drive 1000 km nartNdrth Carolina.
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It's beyond the scope of this paper to give a tedéhistorical account of my research
project. This paper is intended to present the atktata and results in a concise and logical
manner. This presentation can fool the readerthitiking that all my findings occurred

together, in one burst of insight. This couldn’tfbgher from the truth.
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Methods

Materials

The items used in this research project includ@G®2 2 oyota Camry car (in Utah), a
2006 Toyota Corolla car (in North Carolina), a Hagld Garmin Etrex Vista HCX GPS device
(http://www.garmin.com), a laptop computer withlaternet connection, several pocket
magnetic compasses accurate to one degree, a gizeeferta pillowtop innerspring mattress

bed, and a twin-size Coleman Comfortsmart Quickdieded with external pump.

Software

Garmin Mapsource (version 6.11.6) was used t& @RS Waypoints and Routes.
Microsoft Excel 2007 was used for data and statisanalysis. The NOAA IGRF-10 magnetic
model calculator (National Geophysical Data Cent&x3 used to compute magnetic parameters
(total intensity, horizontal intensity, verticateémsity, and inclination) from GPS coordinates and
altitude. It was also used to get historical infation about magnetic parameters from places |

lived in as a child.

Procedure
| drove to places where | felt differently. | gmit of my car, walked to the location, and

saved the GPS coordinates as waypoints on my hiahdéeice (more detail about how | found
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these locations will be provided in the Resultdieag. The GPS unit recorded date, time,
elevation, longitude and latitude. | wrote up tlerminates and other observations in a
notebook. When | got home, | uploaded the GPS wiaypto my computer, where | used the
coordinates and the model calculator to get thenmiggproperties. | saved the magnetic
properties into Excel Spreadsheets. | also usedlEacompare properties of different locations,
and other statistical analysis. | typed up my hanittm notes into an MS Word document.

For the bed angle experiments, there were thréerelift methodologies. From
November 2007 until March 2008, | slept on an ispeng mattress, along with matching
foundation, metal frame, and wooden headboard eShme uneven magnetic field (Table 1)
made it impossible to determine actual bed angieedsured it at the center-top of the
headboard (58 cm above the mattress). As | rotagdhattress, | continued measuring from this
position. In other words, even though my magne&ptar(s) was not 58 cm above the mattress,
| remained consistent. Using Baker’s (1989, p. 8y €bnvention of measuring bed orientation, |
pointed my compass from the head of the bed tdoibteof the bed, along the long axis. Since
the magnetic field varied from one side of the teethe other (along the short axis), and one end
of the bed to the other (along the long axis)ieldito remain consistent by sleeping in the same
position each night. There were still movementsrdyusleep that | was unable to control, that
could have affected the magnetic field angle thabody perceived.

From March 2008 until present, | used the airbile in Utah from March through
August 2008, | found an area of my living room ¢econd bedroom) with an even (DC)
magnetic field, and slept in this area. My operaialefinition of an “even magnetic field” is an
area in which the compass maintains a consistading when pointed along the long axis of the

bed, from the top of the bed to the foot of the,ewim side to side, and from ground level to
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approximately 50 cm above the bed. | also limitgdaxposure to AC magnetic fields (which
were invisible to the compass) by turning off vasappliances or, if this wasn’t possible,
positioning myself as far as | could from them. Hmbed did not have a frame to immobilize it,
so the first month or so | found that the bed feagly shifted in position between bedtime and
wake-up time (probably when | woke up at night ¢otg the bathroom). As | gained more
experience using the bed, | was usually able tegmiethis from happening. To be sure of this, |
always measured the bed angle before going todmetafter waking up. If the two were
significantly different (i.e. > 2 degrees), | as®ththat bed angle was unknown and noted that
when entering the data.

When | measured bed angle in Utah, | pointed timepass along the long axis of the bed,
and took just one measurement. Usually I'd haveedgiermined bed angle | wanted to set the
bed at, so | moved the bed until the compass rgatiowed that angle.

For both the innerspring and the air mattress mxyeats, | tried to maintain a consistent
sleeping schedule. | avoided napping, and sleptiwh as possible in my own bed. Beginning
April 26, 2008, | made daily notes of my sleep arake-up times in my journal. Before this
date, | recall that my usual bed time was aroun8@p.m., and my usual wake-up time was
around 6:30 a.m., but don’t have precise recordsing the time | did these experiments, |
wasn’t working, and did not have to be up at a Bjgetime. As a consequence, | usually didn’t
set my alarm, and woke up naturally.

In August 2008, | moved to Wilmington, North Canal, a move that was based in part
on geomagnetic factors. | knew from two previoustsithat the East Coast magnetic peak was
in North Carolina, and | wanted to move to a plda was south of the peak, which would

make it in the Happy Zone. | moved into a 3-bedraimgle family house that, to my surprise,
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had DC magnetic anomalies underneath the flooutfivout the house. | ended up sleeping in a
corner of the kitchen/dining area that had the &hvaaomalies. | positioned my bed such that my
head and upper body were in an anomaly-free atga.réom had linoleum floors, which
frequently led to the airbed sliding on the floeemight. To counteract this effect, | bought a
rug grip and used it underneath the airbed fotifnc

In Wilmington, also to my surprise, when sleepiwgas much more sensitive to artificial
AC and DC magnetic fields than in Utah. In Utahall some appliances and other devices
running (e.g. computer, refrigerator, cordless gha@moke alarm, CO alarm, cell phone), and
lived in a duplex, in which | was likely exposeddiectromagnetic noise from my neighbors.
The only time | remember perceiving any sleep distnce from these devices was from my
neighbor’s evaporative cooler (I never ran minelgvbieeping). To counteract this, | moved my
bed to a second bedroom that was further from nghber’s cooler. In Wilmington, to sleep
undisturbed | had to shut off the main circuit leaturn off anything that operated on battery
power (e.g. cordless phone, cell phone, computerke detector), and disconnect and remove
batteries from all components of the home secsgistem. See the Results section for a more
detailed description of how artificial magneticldie disturbed my sleep.

In Wilmington, | felt a need to come up with a mqrecise method of measuring bed
angle. | found that if | repeated a compass measeme| would frequently be off by a degree or
two from the previous reading. | would also belffa degree or two when comparing Head-
Foot readings to Foot-Head readings (taking intmant the theoretical 180 degree difference
between the two). | thus decided to take 10 inddpehcompass readings from Head-Foot, and
another 10 readings from Foot-Head. | combined®themeasurements, and compared the

combined average reading to the combined readmget day (after any possible bed shifts or
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movements occurred). | also combined all measurenathe same bed angle for the duration
of a peak test, and came up with an overall avesadestandard deviation bed angle. | entered
all this data in a spreadsheet.

In Utah, | used a simple Silva pocket needle caspaith rotating bezel. In Wilmington,
| purchased a Suunto MCA sighting needle compassmaiating bezel and mirror. | found that
using the mirror for sighting when trying to measbed angle didn’t work very well (this
method is designed for sighting at a distancéjus tkept the mirror side horizontal, and used the

line bisecting the mirror to help sight the bed.
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Results

North-South Map (aka “The Psychological MagneticpVa

Space is subjectively divided into three zonesi{@Northern Hemisphere). The Happy
Zone (HZ), aka Magnetic Home, is surrounded tonitweh by the Negative Zone (NZ), and to
the south by the Positive Zone (PZ) (Fig. 10). Hag@py Zone width (i.e. its north-south

distance) depends on bed angle (see section oARBgd effects).
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Fig. 10. The Psychological Magnetic Map. NZ = NegaZone, HZ = Happy Zone, PZ =
Positive Zone, PP—NZ = Prepeak Negative Zone, PP—=IRZepeak Happy Zone, N-H Trans =
Negative to Happy Transition, H-P Trans = HappPtsitive Transition. lllustration by Mariana
Brevis.

The distinction between Positive and Negative Zsrimetween two different symptom

clusters. The terms “positive symptoms” and “negatiymptoms” are used in psychiatry to

describe opposing symptom clusters in schizophr@izerican Psychiatric Association, 2000).
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Positive symptoms include delusions, hallucinati@msl disorganized speech. Negative
symptoms include affective flattening (restrictedogional expression), alogia (limited speech),
and avolition (lack of motivation). According toglDSM-1V-TR, “positive symptoms appear to
reflect an excess or distortion of normal functiomkereas the negative symptoms appear to
reflect a diminution or loss of normal function®&nierican Psychiatric Association, 2000, p.
299).

The positive/negative distinction is not limitedstchizophrenia. Bipolar disorder is one
characterized by two opposing symptom clusters—tpessymptoms (i.e. mania), and negative
symptoms (i.e. depression). This link between sigtizenia and bipolar disorder has been
recognized by some psychiatrists. A “Positive argi&tive Syndrome Scale” (PANSS),
originally developed for typological and dimensibassessment of schizophrenia (Kay,
Fiszbein, & Opler, 1987), has been extended tosassgnptoms of bipolar disorder (Daneluzzo
etal., 2002).

Since | have neither schizophrenia nor bipolaowdier, the reader may wonder about the
relevance of the last two paragraphs. | have OC&/which is a more subtle example of a
positive/negative syndrome. Tics can be thouglatsgbositive symptoms, while obsessions and
compulsions are negative symptoms. The fact thatatie usually treated by neuroleptics
(Walkup, 1999), which were originally developedneat the positive symptoms of
schizophrenia, indicates a connection betweeratidsschizophrenia. The fact that obsessions
and compulsions are usually treated by serotoniptede inhibitors, which were originally
developed to treat depression, i.e. the negatinggym of bipolar disorder, indicates a

connection between OCD and mood disorder.



43

There’s evidence of a discontinuous spectrum wrgl“pure” OCD, OCD + tics, and
OCD + Tourette Syndrome (Swerdlow et al. 1999). fymms and effective treatments are
different for the different disorders in this speah. My disorder was never helped by
neuroleptic treatment, although it was helped bylder serotonin reuptake inhibitor
(clomipramine). In recent years, my obsessionscanapulsions haven’t been strong enough to
require pharmacological treatment.

It's important not to make too much of the HZ cepc The HZ isiota combination of
nirvana, heaven, and paradise. It's a locationhicvl haverelatively fewer symptoms (relative
to the NZ and PZ). Being in the HZ is not evendh&/ magnetic factor affecting mood (see bed
angle, circadian rhythm, and seasonal effects below

In the NZ, | haveoredominantlynegative symptoms. My negative symptoms consist of
depressed mood, apathy, and lack of motivatiolsd laave abdominal sensitivity and some tics.
In the PZ, | haveredominantlypositive symptoms. | have abdominal and other isigaland
motor and vocal tics. Occasionally I'll have a hgpmic episode. | may also have depressed
mood.

Note that there is some crossover in symptomsderivthe NZ and the PZ. | can have
tics in either zone, although | have more of tharthe PZ. | can also feel depressed in either
zone, although | usually feel more depressed ilNEAeThis crossover can make it difficult to
distinguish between the two zones. Other factasiake it difficult to distinguish between the
zones include type of bed, bed angle, magnetic ahesin the bedroom, amount and quality of
sleep, circadian rhythm, seasonal effects, and @dlators affecting mental or physical health

(see below for a description of some of these démors).
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Experience is helpful in being able to distinguigtween the NZ, HZ, and PZ. Another
important factor is that my ability to distinguibktween the various zones is greatly enhanced
by looking directly at the early afternoon sky (tieé¢ sun, but anywhere in the sky). Under ideal,
or near-ideal conditions (see below for a desanptf ideal conditions), | am near-perfect in
being able to distinguish between the zones. Thereertain things | key on that help me make
this determination. In the NZ, | feel a deep and/asive sense of melancholy. In the PZ, | have
frequent involuntary contractions of my lower tarBothe HZ, | have reduced or no symptoms.
When crossing from the NZ to the HZ, the melanahoibod disappears at once. When crossing
from the PZ to the HZ, the involuntary contractiaisappear. The symptoms appear as soon as |
reverse myself and cross back.

Note from Fig. 10 that negative symptoms increesskmove north from home, and
positive symptoms increase as | move south fromehd&wen after years of experience, | find it
very difficult to get an accurate idea of how farth or south | am based on intensity of
symptoms. For example, in the Introduction | memeid that | flew to Florida, expecting to find
the peak, and ended up driving 1000 km north taliNGarolina. When in Florida, | felt strong
positive symptoms. This indicated that my magnletime was far north. But | really had no idea
how farnorth. It could have been 200 km, 300 km, 600 28800 km, etc. Perhaps with
experience my ability to distinguish distance maypiove. But it will never be as accurate as my
ability to distinguish between positive and negativ

The fact that | feel these different symptom @ustased on north-south location is
interesting, but doesn’t lead to a quantitativelysis of the causal factors. At the same time that
| discovered these symptom clusters, | also diseavanother phenomenon—the “peak”

experience.
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“Peak” Phenomenon (N-H Transition)

The existence of three different N-S zones implesexistence of two transitions—the
NZ-HZ (N-H) transition, and the HZ-PZ (H-P) tranait (Fig. 10).

During initial stages of my research, | observeat thhad an intense reaction at the N-H
transition (aka “the peak”). This reaction constshaking, facial contortions, and an intense
“high”. It occurs if | enter it from either side & reaction occurs for however long I'm in the
location, and immediately stops when | leave it.

The peak is long but narrow. In the continentaltehiStates, | have found it in Utah and
surrounding states, and North Carolina and Virgittiaxtends northwest to southeast, at a ratio
of 5.69 degrees longitude east / degree latitudéhgon Jan 1, 2008) when comparing Utah and
North Carolina “ideal” 2-Day reset peak locatiofsee the NTZ and Two-Day Reset sections
below for data supporting this). Its width is retaty tiny, only about a meter north-south
distance, which allows for a precise GPS readinigsdbcation.

For an example, see the video (Harry Magnet, 20080 that | do have spontaneous
shaking, sometimes intense, but never as intenase gpatially located as the peak. This video
was taken in central Utah (39.42, -110.44), on Mdr2, 2008, in the midafternoon. (See

Appendix A for a transcript of the video).
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“Prepeak” Phenomenon

Just north and south of the peak, there’s a vades in which | feel a semi-intense
sensation, which | term “prepeak”. “Prepeak” i jasnilder version of the “peak”. | don’t have
shaking, but feel somewhat intense. Think of i @gxtaposition of both Negative and Happy
Zones, with one zone being dominant over the offfeis dominance allows me to distinguish
between Prepeak Negative, or the prepeak area iINZhand Prepeak Happy, or the prepeak
area in the HZ. To find the peak, when I'm in Pagpelappy, | move north, and when I'm in

Prepeak Negative, | move south. I've always beéa @bfind the peak by using this method.

H-P transition

At the H-P transition, | have a burst of tics (\edrnd motor) and shaking. Unlike the
“peak” experience, it is only a few seconds in tiorg and only happens when | enter the
Positive Zone from the Happy Zone. Like the “peakperience, it is bounded by a “prepeak”
zone (juxtaposition of Happy Zone and Positive Jpakhough this prepeak zone is less intense
than that for the N-H transition. It is very narrawwidth (a meter or less), allowing for a

precise GPS reading.

Natural Light Dependence of Magnetoreceptive Fgslin

(Note—1I use the term “magnetoreceptive feelingshiean the feeling of being in the
NZ, HZ, or PZ. | acknowledge that these feelingy mat have anything to do with my

perception of the Earth’s magnetic field.)
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I have done most of my magnetic mapping, includinding the N-H and H-P
transitions, by driving to one or both of thesesitions during the day. | use my symptoms
(positive versus negative) to guide me. I'm obvlgumt blind to the outside world.

On March 15, 2008, with my girlfriend’s help, |1 ted if | could sense the peak when
using a blindfold. | put on a cloth bandana asirdifbld at a stopping point approximately 40-50
km south of the expected peak location. My girtideghen drove me north. Immediately, | felt
very tired and drowsy. More importantly, | lost thense of where | was relative to the peak. |
took the blindfold off as we drove toward the pdal, the magnetic sense didn’t come right
back. It put it on and took it off a few times. Wihwe came close to the expected location of the
peak, | had my girlfriend stop, although | didréef anything initially. After a few minutes
without the blindfold, | felt that | was in the Native Zone. We drove south, and | was able to
locate the peak with the blindfold off. | then pl¢ blindfold on, and walked to the location of
the peak, but didn’t feel the peak. | took the @oid off and found the peak after a few tries.

I conclude from this that it's not possible to fitiee peak with a blindfold on. The
blindfold not only prevents me from sensing thelpd&ait also prevents me from feeling positive
or negative symptoms.

Is daylight necessary for me to find the peak? Gim November 25, 2007, | found the
peak in Southern Utah at around 9:30 p.m., offrdit toad at night. 1 don’t recall how much
starlight or moonlight was available. My car halhitadlights on as | drove to the peak. | used a
flashlight as | walked from the car to the peak.

Daylight isn’t necessary for me to find the pealt ibis necessary for me to have
magnetoreceptive feelings. On June 25, 2008, Itspeentire day and evening near the peak (in

Northern Utah) to observe and record diurnal vemmtSunset was at 9:04 p.m. local time. | took
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peak readings from about 10:30 a.m. until abous@ @-m. Up until the 6:35 p.m. reading, | felt
magnetoreceptive feelings, and found the peak.2Q B.m. and 10:30 p.m., | found the peak
without feeling magnetoreceptive feelings. | fouhd peak by driving to the previous location

of the peak, then going north or south until | fektpeak and then peak in the car (see Bed Angle
section below for more detail on how I find the lpe& then walked the peak, and it felt as

strong as it did in regular daylight. In other waréilwas “blind” to whether | was north or south

of the peak, but still could find the peak. Froraesttests I've found that | lose magnetoreceptive
feelings 2 to 4 hours before sunset, and don’tinetipgm until 4 to 6 hours after sunrise the next
morning.

In North Carolina | obtained some precise measunésra when magnetoreceptive
feelings started. | describe below (in the Bed Angffects section) that when bed angle is close
to 45 degrees (the 45-peak) | can feel magnetotieedelings while driving in the car. On Feb
13, 2009, when driving to the peak, | frequentigkded out the open driver’s side window, trying
to find the exact time when magnetoreceptive feslistarted. | clocked this at 12:13 p.m.
Sunrise that day was at 6:58 a.m., so magnetoigedpelings started at 5 hours, 15 minutes
after sunrise. When driving home, | did the sameghseeking to find when magnetoreceptive
feelings stopped. | clocked it at 3:51 p.m., whigds 2 hours, 1 minute prior to sunset.

The reader may wonder if this window of magnetopéige feelings changes with the
seasons. On May 16, 2009, at my North Carolina hemnaise was at 6:09 a.m. Although |
wasn’t continuously checking for magnetorecepteihgs, | made two checks outside my
house, one at 10:50 a.m., in which | felt no magresieptive feelings, and one at 11:04 a.m., in
which | did. So at 4 hours, 41 minutes after sunkisad no magnetoreceptive feelings, and at 4

hours, 55 minutes after sunrise | felt in the PesiZone.
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On August 7, 2009, while driving to the 45-peakrrtéa North Carolina-Virginia border,
| clocked magnetoreceptive feelings starting alZz1.m., and ending at 4:57 p.m. Sunrise that
day was 6:21 a.m., and sunset at 8:10 p.m. Therefiagnetoreceptive feelings started 5 hours,
56 minutes after sunrise, and ended 3 hours, 18tesrbefore sunset.

On October 8, 2009, | stood outside my motel intaygVarina, NC, waiting for
magnetoreceptive feelings to start. | started figgih the Negative Zone at 1:04 p.m. Sunrise
was at 7:15 a.m., so magnetoreceptive feelinggestérhours, 49 minutes after sunrise.

Can | feel magnetoreceptive feelings with onlyfexiil indoor light as the source of
illumination? No, at least with standard incandese@ad fluorescent white lights. | can’t feel
magnetoreceptive feelings during the day if | adoiors with the window shut (regardless of
whether or not the blinds are open). | can feattlfd open the window and look at the sky. In a
car, | can only feel magnetoreceptive feelingsapén a window or sunroof and look outside at
the sky.

On June 4, 2009, | tested how far a car window eee¢d be opened for me to have
magnetoreceptive feelings. | opened the windovinéopoint at which | started feeling
magnetoreceptive feelings. My car was parked irdtheeway of my Wilmington, NC, home.
There were trees obstructing the view at the leavet of the horizon for all four windows. The
day was partly cloudy. | tested at 12:30 p.m., @ad in the Positive Zone. The measurements
(in vertical open distance) from the four windowsres13.5 cm, 14.2 cm, 13.5 cm, and 13.5 cm.
This comes out to an average of 13.7 cm and aatdmtkviation of 0.4 cm.

Note that looking at any part of the sky allows tméeel magnetoreceptive feelings (this

includes a cloudy daytime sky). Looking at reflecseinlight from objects in my field of view
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doesn’tgive me magnetoreceptive feelings. Wearing prpg8on sunglasses when gazing at the
sky has no effect on the existence or intensityhese feelings.

Am | completely dead to the world if I'm not lookjrat the sky? No. | feel a weak sense
of positive, negative, or happy. | have more ticthie positive zone, and feel more depressed in
the negative zone. But considering crossover eff@sgte above), my orientational abilities

become weaker and less reliable.

Lack of Dependence of Magnetoreceptive Feelingslagnetic Noise

My magnetoreceptive feelings, including sensirgpbak, don’'t seem affected by
virtually any source of electromagnetic noise.n &eel them in a car, with radio blaring. | can
feel them near power lines, near steel structanmes near most appliances and electronic
devices. The only device that seems to cause gmhpwgical reaction is my AT&T cell phone.
If I talk on the phone for an extended period ofdi(over 20 minutes), | feel slightly agitated.
This agitation persists for a short time, usuadlysi than an hour. Talking on a cordless landline

phone doesn’t cause me problems.

No Compass Ability

The reader may wonder if | have any (internal) casspability. I'm not aware of any. |
don't feel different as | rotate around and fadéedent directions. | don’t feel different if | wial
or run or drive in one direction versus anothethdiigh | “know” magnetic home is north or

south of my current location, | have no specialigitio direct myself north or south. On my



Florida trip, | did what anyone else with a car wisants to drive north does—I got on 1-95

North.
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Bed Angle Effects

The psychological magnetic map is affected by weri@ctors associated with sleeping.
The most important factor is the compass anglehithivone’s bed is oriented, which | shorten to
“bed angle.” There are two periodic functions assted with bed angle.

i) Bed Angle Drift (BAD)—The peak (N-H transitiomoves north or south every night a
distance that’s dependent on bed angle (Tablesi3aRigs. 11 and 12). (For detailed

supporting data, see Appendices B and C).

Bed Angle BAD HZW
258 -0.01869 0.01785
263 0.10939 0.02579
280 -0.03258 0.17941
289 0.20723 0.26137
293 0.59962 0.36267
298 -0.35347 0.62881
309 0.02012 0.85038
318 0.57100 0.71094
357 0.02785 0.01710

Table 2. BAD and HZW versus Bed Angle, Utah. BABed Angle Drift (in degrees latitude)
per day. Positive BAD = north, negative BAD = sollZW = Happy Zone Width in degrees
latitude (i.e. north-south distance between the Nasition and the H-P transition).
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Bed Angle BAD HzZW
263 -0.03696 0.04753
265 0.01252 0.02816
268 0.62540 0.12941
303 0.79910 0.93510
307 0.52530 1.53877
310 0.84721 1.42728
315 0.79287 1.63533
346 -0.15011 0.28260
348 -0.56570 0.28397
358 -0.20055 0.02093
360 -0.04769 0.02226
363 0.61852 0.02937

Table 3. BAD and HZW versus Bed Angle, North CaraliBAD = Bed Angle Drift (in degrees
latitude) per day. Positive BAD = north, negativRB= south. HZW = Happy Zone Width in
degrees latitude (i.e. north-distance distance &etvthe N-H transition and the H-P transition).

BAD and HZW (in Degrees Latitude)
Versus Bed Angle (Airbed--Utah)
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Fig. 11. Plot of Bed Angle Drift (BAD) and HZW (Hpp Zone Width) versus bed angle for
Utah, when sleeping on an airbed. For BAD, positiveans northward drift, negative means
southward drift. HZW refers to the north-south aiste in degrees latitude between the peak (N-
H transition) and the H-P transition.
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BAD and HZW (in Degrees Latitude)
Versus Bed Angle (Airbed--North Carolina)

2.00000

1.50000 .

1.00000 5 o

0.50000 * . *

0.00000 %S

-0.50000

-1.00000 ‘
250 300 350

Degrees Latitude

Bed Angle ¢ Bed Angle Drift / Day
X Happy Zone Width

Fig. 12. Plot of Bed Angle Drift (BAD) and HZW (Hpp Zone Width) versus bed angle for
North Carolina, when sleeping on an airbed. For Bpdsitive means northward drift, negative
means southward drift. HZW refers to the north-balistance in degrees latitude between the
peak (N-H transition) and the H-P transition.

The small amount of data makes it difficult towlreonclusions about these plots.
Practical considerations limited my ability to gatllata. Each data point required me to spend
two days driving to the peak (for before and afteasurements), and during at least one of these
days also driving to the H-P transition. Dependingsarious factors, these locations could be up
to several hundred kilometers from my home. SeeeAdres B and C for a listing of all the

locations | drove to in order to collect the dddae to these practical considerations, | focused

most of my efforts on the bed angles from 270 degte 360 degrees.
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These data points are only a fraction of the totamhber of peak measurements. | limited
these samples to cases in which | slept on andhirba reasonably even magnetic field, the bed
angle and bed location remained constant for tiatidu of the test, | found the 2-day reset (see
below for a definition of this) as a starting pQIBAD was measured within 3 days of the 2-day
reset (since the rate of BAD changes over timsjahaged to limit the longitude deviation
between before and after (since the peak runstligbutheast to northwest), the timing of the
peak measurements were within a few hours of edmr ¢since there is diurnal variation), and
there were no circadian rhythm or seasonal shaie pelow) contaminating the data.

The Utah BAD curve seems to be more regular tharNibrth Carolina BAD curve,
especially at or near a 45 degree bed angle (3¢®€ée in this context). A quasi-tangent
function with a 22.5 degree period is a possibiittythe Utah BAD curve. Notice how the Utah
BAD curve behaves similarly across the entire gaagliwhile the North Carolina data shows
unusual behavior near the 45 degree bed angle Bt being always north (in Utah it went
from south to north), and with all data points lpelretween 0.5 and 1.0 degrees latitude north
per day

i) Happy Zone Width (HZW). The HZW (i.e. the nletsouth distance from the N-H
transition to the H-P transition) appears to b@-a@égree period quasi-Gaussian function of bed
angle for both Utah and North Carolina (Figs. 1dl 48). HZW reaches a maximum near a 45
degree bed angle, and minima near the E-W and Bd&bgles. Notice how maximum HZW is

0.85 degrees latitude for Utah, but is 1.64 degieté@sde for North Carolina.
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BAD is Cumulative

BAD appears to be cumulative, at least over a pgavfiaa week, although the rate of BAD
isn’t constant. From June 20, 2008 to June 27, 2id08tah) | kept bed angle constant (at 309

degrees) and took peak measurements on June 2 (2skt), June 23, June 25, and June 27

(Table 4).
Time Elev # Day Change
City Date (Local) Lat Long (meters) BAD Lat
Farmington  6/20/2008 11:14 40.97239 111.89112 1286
Kaysville 6/23/2008 14:20 41.03275 111.93794 1304 3 0.06036
Clearfield 6/25/2008 10:28 41.10196 112.01402 1342 5 0.12957
Ogden 6/27/2008 12:30 41.27165 112.02808 1243 7 0.29926

Table 4. Peak measurements between June 20 an@du2@08, in Northern Utah. Bed angle
was (reasonably) constant during this test. Thayrdset occurred on 6/20/08. Change Lat is
relative to the 2-day reset (Farmington 6/20/2008).

BAD was 0.06036 degrees latitude on the third dapbout 0.02 degrees latitude per
day. Notice that by the seventh day BAD was 0.289&bout 0.04 degrees latitude per day,
twice the rate at day 3. This difference could be tb a genuine increase in BAD over time, or it

could be due to bed angle shifting up by a degrée@ by the end of the week (see the Methods

section for a description of how | measured bedeaimgUtah).

HZW usually increases over time

Table 5 shows the change in HZW in Northern Utaimfthe same time period and with

the same peak data as in Table 4.



City
Farmington
Spanish
Fork
Ogden
Orem

Date
6/20/2008

6/20/2008
6/27/2008
6/27/2008

Time

(Local)
11:14

13:09
12:30
14:20

Lat
40.97239

40.12201
41.27165
40.31000

Long
-111.89112

-111.59793
-112.02808
-111.73420
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Elev

(meters) N-H / H-P HZW
1286 N-H
1423 H-P 0.85038
1243 N-H
1406 H-P 0.96165

Table 5. N-H (peak) and H-P transition data fortRem Utah on 6/20/08 and 6/27/08. N-H =
Negative-Happy Transition. H-P = Happy-Positiverngidon. HZW = Happy Zone width.

In a one-week period, HZW increased from 0.85 86 @legrees latitude, or 13%.

Table 6 shows the changes in HZW in North Caroliight out of nine of the

measurements show an increase in HZW.

City
Goldsboro
Wilmington
Wilson
Wilmington

Wilson
Wilmington
Gaston
Wilmington

Wilson
Greenevers
Gaston
Tin City

Rt 117
Rt 117
Ringwood
Rt 4/48

Goldsboro
Rt 117
Rt 117
Rt 117

Date

12/4/2008
12/4/2008
12/7/2008
12/7/2008

2/12/2009
2/12/2009
2/13/2009
2/13/2009

3/3/2009
3/3/2009
3/4/2009
3/4/2009

3/18/2009
3/18/2009
3/19/2009
3/19/2009

4/15/2009
4/15/2009
4/16/2009
4/16/2009

Elev
Time  Lat Long (m)
13:19 35.42420  -77.98179 39
15:48 34.15124  -77.89243 8
13:11 35.72069  -77.89300 26
16:21 34.21101  -77.88689 4
12:28 35.70459  -77.92278 50
17:15 34.06926  -77.89703 1
12:56 36.49746  -77.64463 35
16:34 34.21350 -77.88754 -3
12:43 3570811  -77.90596 32
14:52 34.77301  -77.96045 76
12:41 36.50721  -77.63073 24
15:48 34.74075  -77.97753 15
14:20 35.59231  -77.97269 15
14:20 35.56294  -77.97541 34
15:15 36.21083  -77.84676 67
15:42 36.17963  -77.81596 45
13:30 35.34374  -78.02856 25
13:55 35.32281 -78.03724 35
13:10 35.14319  -78.12923 36
13:34 35.12524  -78.16845 39

315
315
315
315

303
303
303
303

363
363
363
363

358
358
358
358

Type HZW % A

N-H

H-P  1.27296

N-H

H-P  1.50968 18.6%
N-H

H-P  1.63533

N-H

H-P 2.28396 39.7%
N-H

H-P  0.93510

N-H

H-P 1.76646 88.9%
N-H

H-P  0.02937

N-H

H-P  0.03120 6.2%
N-H

H-P  0.02093

N-H

H-P  0.01795 -14.2%
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Goldsboro 4/22/2009  13:15 35.35421  -78.01256 15 360 N-H

Rt 117 4/22/2009 13:39 35.33195 -78.03584 19 360 H-P  0.02226

Rt 117 4/23/2009  13:04 35.30652  -78.04509 -20 360 N-H

Rt 117 4/23/2009  13:26  35.25997  -78.05426 20 360 H-P  0.04655 109.1%
Rt 301 5/15/2009  14:55 35.84487  -77.83215 41 346 N-H

Rt 117 5/15/2009 16:41 35.56227  -77.97542 49 346 H-P  0.28260
Wilson 5/16/2009  15:04 35.69476  -77.94026 33 346 N-H

Goldsboro 5/16/2009 16:01 35.37956  -78.01049 20 346 H-P  0.31520 11.5%
Goldsboro 8/21/2009  13:52 35.35473  -78.01210 21 265 N-H

Rt 117 8/21/2009 14:20 35.32657  -78.03619 24 265 H-P  0.02816
Goldsboro 8/22/2009 13:35 35.36725  -78.00775 11 265 N-H

Rt 117 8/22/2009  13:59 35.33248  -78.03562 10 265 H-P  0.03477 23.5%
Fuquay-

Varina 10/8/2009 13:16 35.58693  -78.77286 102 265 N-H

Fuquay-

Varina 10/8/2009 13:29 35.57855  -78.77124 101 265 H-P  0.00838
Fuquay-

Varina 10/9/2009 13:16 35.60072  -78.77427 130 265 N-H

Fuquay-

Varina 10/9/2009 13:37 35.58788  -78.77298 135 265 H-P  0.01284 53.2%

Table 6. N-H (peak) and H-P transition data fortRd&arolina. Time = Local Time. N-H =
Negative-Happy Transition. H-P = Happy-Positivengidion. Bed Ang = Bed Angle. HZW =
Happy Zone width. 94 = % Change in HZW.

Bed Angle Reset (aka 2-Day Reset)

The effects of BAD can be reset by switching froivea angle near 45 degrees to a bed
angle near a cardinal angle (N-S or E-W), and varsa. It seems that within +/- 22.5 degrees of
the “central zero crossing” of the BAD curve neaaadinal angle, i.e. where the curve intersects
with O degrees latitude, is the “C-peak range.’sThainge includes bed angles which when
switched from one to the other dot cause a reset. Analogously, within +/- 22.5 degddehe
central zero crossing of the BAD curve near a 4eleangle is the “45-peak range.”

In Utah, the central zero crossing near the N-Saveglle appears to be about 356 degrees,

and in North Carolina this appears to be about®ffiees. In Utah, the central zero crossing
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near the E-W bed angle appears to be at around&f@es, and in North Carolina about 265
degrees. Note how the N-S central zero crossiabasit 4 degrees lower for Utah than North
Carolina, and the E-W central zero crossing is alBalegrees lower.

In Utah, the central zero crossing near the 45akegngle appears to be around 307
degrees. In North Carolina, there is no centrab zeossing near the 45 degree angle, since all
BAD near the 45 degree bed angle is northward .

Assuming that for Utah the BAD curve is a tangemiction with a 22.5 degree period,
then if the tangent function crosses zero at 38fa#s, then the point at which it next crosses
zero (hypothetically 333.5 degrees) is likely tfansition point between the C-peak (N-S) and
45-peak bed angle ranges. Similarly, if the tan@@mttion crosses zero at 258 degrees, then the
point at which it next crosses zero (hypotheticaB@.5 degrees) is the transition point between
the C-peak (E-W) and 45-peak bed angle ranges.e/Vidid not find a data point near this
transition between the C-peak (N-S) and 45-pedld find it near the C-peak (E-W) and 45-
peak. This point, at a 280 degree bed angle, lia&aof only -0.03 degrees latitude, indicating
that it is just shy of the crossing. This 280 degragle was definitely in the C-peak range, as |
couldn’t feel the peak while driving in the carddeelow for an explanation of this).

By sleeping at a bed angle within 22.5 degreeb@tentral zero crossing of the BAD
curve near a 45 degree angle, then sleeping at argge within 22.5 degrees of the central zero
crossing of the BAD curve near a cardinal bed grgleice-versa, a bed angle reset (BAR) will
be initiated. The BAR requires two nights (2-dagat}. After the first night, and before the
second night, my magnetoreceptive abilities becenppressed. | don’t have a clear sense of

which zone I'm in, and thus cannot search for tbakp After the second night, my
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magnetoreceptive abilities return. The peak cafobed close to the location in which it was at
the last 2-day reset, erasing all effects of noatfuror southward BAD.

BAR allows for comparison of peak locations acrdi$erent bed angles, and over time.
One finding that I'll explain quantitatively furth&elow is that the BAR includes some (new)
BAD. The 2-day reset peak values are north of gesifa(future) BAD is northward, and south
of average if (future) BAD is southward, and thgme to which they are northward or
southward correlates highly with the degree of BAD.

Another finding is that Utah has a southward saccihange of 1.8 km / week (small
compared to typical BAD amounts), while North Caraldoesn’t exhibit this secular change.

A BAR doesn’toccur when | switch from N-S to E-W bed angles.Narch 4, 2009, in
North Carolina, | switched from a 45 degree beda(g 303 degrees) to an N-S angle (~ 2
degrees). The reset occurred two days later, ochvia(l felt in the Positive Zone). | continued
with an N-S bed angle until March 10. On that dawitched to E-W (~ 262 degrees). The next
day, on March 11, | felt in the Positive Zone, tating that a reset wast taking place (if a
reset were taking place, | would not have any miegaeeptive feelings the day after making a

bed angle change).

Split 45 peak

In Utah, but not in North Carolina, the 45-pealsvii@quently far south (~ 2 degrees
latitude) of the C-peak. This split 45-peak effeeis independent of BAD (it would occur if
future BAD was northward or southward). It was degent, however, on a combination of

circadian rhythm effects (see below) and/or arafimagnetic fields when sleeping. If | slept at
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ideal circadian rhythm, with a relatively even magnfield, then the 45-peak split went away.

I'll discuss this further in other sections below.

Psychological Reaction due to Bed Angle

| get differing psychological reactions from slegpat different bed angles. These
reactions are independent of my location relativihe peak, and also the peak’s location
relative to its ideal location (see sections belommore about peak location). In general, | feel
best (most stable, most symptom-free) when theabgte is such that BAD is close to zero. |
feel worse (least stable, more symptoms), wheéoeangle is such that BAD is maximized (or
minimized). In other words, | feel best at bed asgh which there is little to no BAD, and | feel
worse at bed angles in which there is a lot of BglEher northward or southward).

As an example of this, note from Fig. 12 that bedl@s near 45 degrees in North
Carolina are highly unstable. Note also that th&\HZ very big, extending in some cases over
1.5 degrees of latitude. The net result of thesefagtors is that in Wilmington | would be in the
Happy Zone most of the time when | set bed anghety 45 degrees, but | would feel agitated
and unstable. So | ended up usually avoiding 45edegngles and setting bed angle to the more
stable N-S angle, even though that would resuttyrbeing in the Positive Zone.

The cumulative effects of BAD exact a psychologtodll The more the peak moves
away from its “ideal” (i.e. 2-day reset) locatidhe worse | feel. In Wilmington, if | reset to an
unstable 45 degree bed angle, | never let BAD actatenfor more than a few days.

If I change bed angles after a 2-day reset, buthla@ge is not sufficient to initiate a new

reset, then | feel agitated, regardless of theesigbm which or to which | change the bed. In
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other words, even if | switch from a “bad” anglegiinBAD), to a “good” angle (low BAD), |
still feel unstable and symptomatic.
If I continuously alternate 45-peak and C-peak &egles, so that I'm in the middle of a

BAR that never completes, | feel agitated.

Sensitivity to Magnetic Noise When Asleep

Unlike when I’'m awake, when asleep my body is hyghénsitive to electromagnetic
noise. One source of noise is the uneven magnelicdf the innerspring mattress (Table 1).
Frequently when sleeping on an innerspring matttdseake up in the middle of the night,
begin shaking, and continue shaking for one toltaars. The next day, I'll shake and tic more
than usual. A similar effect occurs (although lietense) when | sleep on an airbed in an uneven
DC magnetic field, or if | sleep on an airbed wsthurces of AC magnetic noise nearby. This
doesn't happen if | sleep on an airbed in an evagnatic field (assuming no circadian rhythm
or seasonal effects; see below).

As | stated in the Methods section, | had muchtgresensitivity to magnetic noise in
Wilmington than in Salt Lake City. While the psydbgical effects were the same (shaking,
increased tics), the threshold of sensitivity wasmlower in Wilmington. There virtually any
source of magnetic noise (AC, DC, battery powerdthin the house could cause these
symptoms. One example was a smoke detector loeatmd 8.5 meters from my bed. | installed
it, putting a battery in it the night of Nov 17 -ei18, 2008. The next early morning | woke up

with shaking symptoms. | removed the battery fromdetector and slept well the next night.
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While conducting this research | have paid attenéiod taken notes on my sleeping
behavior when | traveled to different places. Insed to have lower sensitivity to magnetic noise
when sleeping in northern cities like Boston, Chaaand New Providence than | did in
Wilmington. For example, the week of March 30 —iR@r 2009, | stayed at my sister’s house in
Boston. | slept on an innerspring mattress, trst fime |1 did so in a year. | didn’t have any
noticeable shaking reactions.

| visited a friend who lived in a high-rise in Cago May 22-26, 2009. | slept on an
airbed in a strongly uneven magnetic field, neaioues sources of electromagnetic noise (e.g.
computer, wireless router, refrigerator). The asource of magnetic noise that bothered me
when sleeping was the air pump that was attach#tktairbed | slept on. The first night | slept
with the pump near my head when sleeping (the pwagpof course off at the time). | woke up
2.5 hours after going to sleep, shaking. | rotéhedoed 180 degrees so that the pump was near
my feet, and kept it in this position for the néxtee nights. While | had some shaking, it was
never as intense as the first night.

The above paragraph makes an important point dhedbcation of the putative sleeping
magnetoreceptor (SMR)—it seems to be either irhdal or closer to the head than the feet.
There are other examples to support this. Whesited my parents in New Providence in
November, 2008, | slept on an airbed in an evemeitagfield. The room has an innerspring bed
with a steel frame. The small floor surface arealich | can put the airbed made it necessary
for me, if | wanted the bed angle to be N-S, tofpms one end of the airbed near the innerspring
bed and steel frame. On November, 29, 2008, lipositi my head near the innerspring bed/steel

frame, and went to bed at 9:39 p.m. | woke up 3® Z.m., with shaking symptoms and
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abdominal contractions. | switched to an E-W o@aéinh to position my head away from the
innerspring bed/steel frame, and the following nigtidn’t have any shaking symptoms.

On April 1, 2009, I slept in my parents’ house iaviNProvidence with the bed in a N-S
orientation, but with my feet near the innerspioggl/steel frame. | didn’t have any shaking
symptoms that night.

A similar example occurred in my Wilmington, NC,rhe. In the corner of the
kitchen/dining room area in which | usually positgal my airbed, there were cabinets with steel
door handles. When | positioned my head 110 cm flfentlosest cabinet door handle, | had
shaking symptoms. When | slid the bed so that nagiveas 136 cm away the door handle, |

didn’'t get these symptoms.

Procedure to Find the Peak

| can now give a more detailed description of haive to find the peak. My procedure
depends on bed angle. If bed angle is within theedk range, | have magnetoreceptive feelings
and can sense the peak when driving in the carestds up to 110 km/h. Before | leave, | make
note of my feelings. If I'm in the Positive Zond| drive north. If 'm in the Negative Zone, I'll
drive south. If I'm in the Happy Zone, then I'liteer drive north or south depending on whether
I want to find the N-H transition (north), or H-Rabsition (south).

Since magnetoreceptive feelings don’t begin untd 8 hours after sunrise, when days
are short | don’t have time to wait for magnetopgne feelings. | drive north from home based
on prior expectations of where the peak shoulddmee magnetoreceptive feelings kick in, |

make adjustments if | overshoot the peak.
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Finding the 45-peak (N-H) transition while drivilgyeasy. As | approach the peak, | feel
prepeak feelings. | know that the peak is closeloAg as | keep the speed below 110 km/h, |
can feel the peak in the car as a burst of ticeerAffeel the peak, | note my odometer reading,
and drive until | find a safe spot to turn aroubdually Ican’t feel the peak when | drive from
the opposite direction, so | need to drive pasipinak, then turn around and approach it from the
original direction. If I'm on an interstate highwdil have to find a parallel road in which it is
legal to pull over. | stop the car when conveniget,out, turn on my GPS, and note how | feel.
If | feel prepeak/negative feelings, then | knomeked to walk south. If | feel prepeak/happy
symptoms, then | know | need to walk north. | thneadk until | find the peak. | record the GPS
coordinates of the north end and the south endeopeak, and then average the two to come up
with the coordinates that | plug into the magnetmdel calculator (the north-south peak distance
of about one meter is less than the GPS unit'sirateuracy {3 meters in North America}, so
it's useless to try to compare north and southirgg.

Finding the C-peak is more difficult. | can’'t febke peak while driving in the car. | can’t
reliably detect changing from one zone to anothateadriving in the car. To accommodate
these limitations, | developed a procedure basegekperience. | drive north or south depending
on which zone | feel I'm in, as | do with the 45geIn most cases, | have a general idea of
where the peak will be based on a combination of hizel, and past experiences. | stop off at
selected locations, usually a place where | catodbe bathroom. | need to be stoppediéorto
fifteen minutesn order to get an accurate feeling of my locatielative to the peak. During this
time, | can walk around, or | can sit in the car bcan’t drive the car. After the wait is up, |
make a determination of what zone I'm in, and whethm in the prepeak area or not. If I'm in

the prepeak zone, then I'll get out and walk togkak. Usually |1 never have to walk more than
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500 meters. If I'm not in the prepeak zone, I'livéragain in the appropriate direction.
Frequently, I'll overshoot the peak, and find that in the opposing zone. I'll backtrack or walk
to the peak depending on how far | drove, and hadeWpredicted the Happy Zone to be based
on bed angle. For example, for some bed anglestheaardinal bed angles the Happy Zone
Width is under two kilometers, so I'll drive dirécfrom the Negative Zone to the Positive Zone,
or vice versa. Based on my predicted knowledgéetize of the Happy Zone, and my
knowledge of how far | traveled in the last cap tlican get a sense of how far | am from the
peak. I've never failed to find the peak using thisthod.

The H-P transition doesn’t have as strong or agwaigrepeak zone as does the peak.
This makes it easy to miss. The sudden burst ef#lzen going from Happy to Positive Zone is
the characteristic sign (the Happy Zone is charae@ by no tics, while the Positive Zone is
characterized by tics). As in the case of the Nangition, | can feel the burst of tics in the car
when crossing from Happy to Positive Zone only wttenbed angle is within the 45-peak area.
When | feel this, using the procedure described/abgull over and walk to the transition. If
I’'m walking north from the Positive Zone, I'll nag at some point that involuntary abdominal
movements cease. I'll find myself in the Happy Zarkthen walk south until | feel a burst of
tics. This is the H-P transition. | set a GPS Wapand write down the coordinates in my
notebook.

When bed angle is within the C-peak area, | ca®t the H-P transition in the car. As |
described above, | have to stop the car and waiiotéifteen minutes to get an accurate sense of
my location. Since the H-P transition doesn’t hasestrong a prepeak zone, it's more difficult to
determine when I'm close to the transition, scefjfrently overshoot it. Based on my knowledge

of Happy Zone Width as a function of bed anglean predict how big the Happy Zone is. This
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knowledge limits the amount of distance that | gheot. After | feel I'm close enough to walk
it, I'll park the car and walk to the transitionfid it the same way | find it when bed angle is
within the 45-peak area.

The fact that for the C-peak | temporarily lose metgreceptive feelings when driving
seems to imply that magnetoreceptive feelings ereipted by motion that is artificially
increased beyond natural human ranges. One mayarvbiogv the body responds to traveling in
an airplane, at speeds up to 10 times what oneiexges in a car. On Dec 22, 2008, | flew from
Raleigh, NC to Newark, NJ, a flight distance of ab®70 kilometers. In New Jersey | stayed at
my parents’ house, sleeping on an airbed in an sagnetic field. The first night | switched
from N-S (~359 degrees) to 45 degree (~305 deglmekangle. While the bed angle fluctuated
somewhat during my 8-night stay at my parents’ bdigeing up to 309 degrees), it remained in
the 45 degree range the whole time. | noted feéfirige Negative Zone as late as December 28.
On December 30, | flew back to Raleigh (in a BordrDash 8-Q400 Turboprop, cruising
speed 670 km/h). | didn’t feel magnetoreceptivdifigs at 12:25 p.m. in Cary, NC, and didn’t
feel magnetoreceptive feelings at 1:46 p.m., in3&far NC. Sunrise in Warsaw that day was
7:20 a.m., and sunset 5:10 p.m. At 1:46 p.m. inSAkay therefore, which was about 6.5 hours
after sunrise and 3.5 hours before sunset, | shtad felt magnetoreceptive feelings under
normal conditions. The fact that | didn’t feel matpreceptive feelings after returning to North
Carolina indicates that magnetoreception is digaijply flying. | changed bed angle to N-S that
night, but didn’t feel magnetoreceptive feelingstiba second day (Jan 1) as | expected to. | felt

in the Positive Zone on Jan 2.
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East-West Map (NTZ's)
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Fig 13. Map of North America broken out by Natufahe Zones (NTZ's). 1W is the first NTZ
west, 2W is the second NTZ west, etc. 1E is thet NITZ east. Note that NTZ O is twice the size
of the other zones, as it extends 6.43 degreesrdstest from the prime meridian (-74.39
degrees longitude). Map from Oxford Essential Waéths, 2006.

My body divides the 360 degrees of Earth’s longétuto 56 Natural Time Zones
(NTZ’s) of approximately 6.4286 degrees each (EB). This corresponds to a difference in

solar time of about 25.7 minutes. The prime mengiasses through the location in which |

spent a critical developmental period (CDP) dughgdhood. This is either Plainfield, NJ, or
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New Providence, NJ (both at -74.39 degrees longjtutisn’t Queens, New York (-73.92

degrees longitude), which is too far east. It i€tiarlottesville, VA (-78.45 degrees longitude),
which is too far west. Thus the CDP (affecting N3)yhappened between ages 18 months and 18
years. The first seven predicted NTZ'’s crossingstwéreference are: -80.82, -87.25, -93.68,

-100.10, -106.53, -112.96, -119.39.

Evidence for the existence of NTZ's

| experience peak reactions when | walk east ot a@®ss an NTZ. | have crossed
NTZ 0—NTZ 1W, NTZ 1W— NTZ 2W, and NTZ 5W—NTZ 6W, prrienced peak reactions,

and noted the GPS coordinates (Table 7).

Expected
Location Date Time Lat Long Long Diff
NTZ 0—NTZ 1W
Central Florida 5/8/2008 12:21 28.54392  -80.93590 -80.82 -0.12
Port Orange, FL 5/8/2008 14:13 29.10819  -81.02621 -80.82 -0.21
Ridgeland, SC 5/8/2008 19:44 32.47980 -80.97370 -80.82 -0.15
near Hilton Head,
SC 5/12/2008 16:52 32.24092  -80.82069 -80.82 0.00
Arcadia Lakes, SC 8/6/2009 15:24 34.06761  -80.95540 -80.82 -0.14
Statesville, NC 9/20/2009 16:29 35.77100 -80.93514 -80.82 -0.12
Average 32.04 -80.94 -0.12
NTZ IW—NTZ
2W
Gary, Indiana 9/1/2009 14:03 4154812  -87.38355 -87.25 -0.13
NTZ 5SW—NTZ
6W
Western Utah 11/5/2007 18:09 40.73534 -113.11621 -112.96 -0.16
Western Utah 11/26/2007 9:58 38.43993 -113.16313 -112.96 -0.20
Delle, Utah 5/5/2008 12:28 40.76886 -112.79358 -112.96 0.17
Western Utah 6/13/2008 12:42 40.74620 -113.06527 -112.96 -0.11
Average 40.17 -113.03 -0.07
Overall Average -0.11

Overall Std Dev 0.11
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Table 7. Location of NTZ peak reactions. Time =aldime. Expected Long is calculated based
on the following formula: -74.39 - (360/56)* {Trap where Trans = 1 for the first NTZ west
crossing, 2 for the second NTZ west crossing,égative Diff corresponds to west of
predicted location, positive Diff east of predictedation.

The overall average is 0.11 degrees west of piestligvith a standard deviation of 0.11

(n = 11). In order to attempt to explain the vacmwof this data, I'll present some possible

explanatory variables in Table 8.

Bed
Location Date Time Lat Diff Circadian A_nqle Ap K
NTZ 0—NTZ 1W
Central Florida 5/8/2008 12:21 28.54392 -0.12 -1 2 3 0
Port Orange, FL 5/8/2008 14:13 29.10819 -0.21 -1 2 3 1
Ridgeland, SC 5/8/2008 19:44 32.47980 -0.15 -1 2 3 0
near Hilton Head,
SC 5/12/2008 16:52 32.24092 0.00 0 1 3 1
Arcadia Lakes, SC 8/6/2009 15:24 34.06761 -0.14 0 2 8 2
Statesville, NC 9/20/2009 16:29 35.77100 -0.12 1 2 3 2
NTZ IW—NTZ
2W
Gary, Indiana 9/1/2009  14:03 41.54812 -0.13 0 1 2 0
NTZ 5W—NTZ
6W
Western Utah 11/5/2007 18:09 40.73534 -0.16
Western Utah 11/26/2007 9:58 38.43993 -0.20
Delle, Utah 5/5/2008 12:28 40.76886 0.17 1 1 12 3
Western Utah 6/13/2008 12:42 40.74620 -0.11 0 2 3 1

Table 8. Possible explanations of variance in Eaa&kdifference from predicted location. Time
= local time. Negative Diff corresponds to wespoddicted location, positive Diff east of
predicted location. Circadian = -1 (phase delay@din phase), 1 (phase advanced). Bed Angle
=1 (cardinal bed angle—N/S or E/W), 2 (45 degre@ &ngle). Ap = Geomagnetic daily activity
index, K = Geomagnetic 3 hour activity index. Apldf are measured at the closest observatory
in which data is available online (Fredericksbwgdll data points except the 2008 Utah values;
Boulder for the 2008 Utah values). Both Ap and kuea are from National Weather Service.
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| list correlations of possible explanatory vatesversus Diff here (I have incomplete

records for the 11/5/2007 and 11/26/2007 data pogat | can’t accurately estimate Circadian or

Bed Angle):
r(Lat, Diff) 0.25 df=9 ns
r(Time, Diff) -0.09 df=9 ns

r(Circadian, Diff) 0.64 df=7 ns

r(Bed Angle, Diff) -0.68 df=7 p<0.05
r(Ap, Diff) 0.62 df=9 p<0.05
r(K, abs(Diff) 061 df=9 p<0.05

There are three significant correlations. Diff ii&ses (i.e. the peak becomes more west
of predicted) as Bed Angle changes from cardindialegrees. Diff increases (i.e. the peak
becomes less west of predicted) as both Ap anciease (i.e. as there is more solar activity).
Note that the only data point in which the pea&ast of predicted (Delle, Utah—5/5/2008) is
one in which both Ap and K have their highest valu@rcadian is close to significance. In this
case, as circadian rhythm (discussed below) becames advanced, Diff increases (i.e. the
peak becomes less west of predicted).

| tried a 3-factor regression analysis with Defthe dependent variable, and Circadian,
Bed Angle, and Ap as independent variables (Tapleed the 9 data points with complete

information:
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Regression Statistics

Multiple R 0.890924
R Square 0.793746
Adjusted
R"2 0.669994
Standard Err 0.063181
Observations 9
ANOVA
df SS MS F Sig F
Regression 3 0.076812 0.025604 6.413987 0.036332
Residual 5 0.019959 0.003992
Total 8 0.096771
Standard Lower
Coefficients Error t Stat P-value 95%
Intercept 0.00931 0.093965 0.099081 0.924924 -0.23223
Circadian 0.026714 0.035239 0.758084 0.482581 -0.06387
Bed Angle -0.1012 0.049545 -2.04261 0.096547 -0.22856
Ap 0.016538 0.007807 2.118393 0.087684 -0.00353
RESIDUAL OUTPUT
Standard
Observation Predicted Y Residuals Residuals
1 -0.17019 0.054294 1.08698
2 -0.17019 -0.03602 -0.72105
3 -0.17019 0.016494 0.330213
4 -0.04228 0.041588 0.832614
5 -0.06079 -0.07461 -1.49368
6 -0.11677 0.001626 0.032562
7 -0.05882 -0.07473 -1.49619
8 0.133275 0.033145 0.66358
9 -0.14348 0.03821 0.764979

Table 9. Regression analysis of East-West peakiveei

As can be seen from the analysis, none of thabims are statistically significant. Bed
angle has the largest coefficient at -0.10. Perhagpiser research can elucidate whether these

factors influence east-west peak location.
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Mathematical Formula to compute NTZ

The mathematical formula to compute NTZ for amgakion on Earth is as follows (this is
of course theoretical; I've only observed NTZ'dlire United States):

Let reference longitude (i.e. the longitude atahitihe CDP occurred) be -74.39. Let long
be the longitude of the location one is interestegbositive for degrees east, negative for

degrees west). Let longDiff be: long - (-74.3B)en

IF ((ABS(longDiff ) <= 180)

NTZ = TRUNC (longDiff / 6.4286)
ELSE // ((ABS(LongDiff) > 180))

NTZ = TRUNC((longDiff — 360) / 6.4286)
ENDIF

Where ABS(X) is the absolute value of x.

TRUNC(X) is the truncated value of x, resultingrfréhe removal of the decimal portion.
Positive NTZ is east of reference, and negative ITZest of reference.

Let's take a few examples:

Miami, Florida (long = -80.27)
longDiff = -80.27 — (-74.39) = -5.88
ABS (longDiff) = 5.88

NTZ = TRUNC(longDiff/6.4286) = 0

Salt Lake City, Utah (long =-111.83)

longDiff = -111.83 — (-74.39) = -37.44
ABS(longDiff) = 37.44

NTZ = TRUNC(longDiff/6.4286) = -5
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Madrid, Spain (long = -3.69)

longDiff = -3.69 — (-74.39) = 70.70
ABS(longDiff) = 70.70

NTZ = TRUNC(longDiff/6.4286) = 10

Manila, Philippines (long = 120.96)

longDiff = 120.96 — (-74.39) = 195.35
ABS(longDiff) = 195.35

NTZ = TRUNC((longDiff — 360) / 6.4286) = -25

Procedure to Find the NTZ Transition Peak

The peak reaction when crossing an NTZ is verylamhd the peak reaction when
crossing the N-H transition. The only differencéhiat while the former happens when | move
east to west (or vice-versa), the latter happerenwimove north to south (or vice-versa).

Finding the NTZ crossing is much more difficulathfinding the N-H transition,
however. While with the N-H transition | feel difent on either side of the peak, with the NTZ
crossing | feel the same. The NTZ crossing peakiisounded by prepeak, similar to the prepeak
surrounding the N-H transition peak. | originaligebvered NTZ crossings by accidentally
stopping at rest areas in prepeak areas, areasehainot near the N-H transition. | stopped at
prepeak near the NTZ 5SW—NTZ 6W crossing (Idaho raxmately -112.9 degrees longitude),
and NTZ 4W—NTZ 5W crossing (Wyoming, approximatel$6.4 degrees longitude). | noted
the prepeak feelings, but also noted that the Ne&kshouldn’t be close to these areas. Since
these two prepeak areas were separated by 6.5eddgrgitude, | did some calculations based
on a prime meridian intersecting New Providence @arde up with the 6.4286 degree NTZ
hypothesis. | then drove to western Utah to vetjfgnd found the NTZ crossing peak 0.16

degrees west of the predicted location.
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To find the peak, | drive to the predicted locatigVhen bed angle is in the 45 degree
range, | can feel the NTZ crossing peak in the Afier | feel the peak, | note my odometer
reading, and drive until | find a safe spot to taround. As in the case of the N-H transition, |
can't feel the peak when | drive from the oppoditection, so | need to drive past the peak, then
turn around and approach it from the original dicet If I'm on an interstate highway, I'll have
to find a parallel road in which it is legal to paler. Once | feel the peak, | stop the car and
walk back to the peak. | then note the GPS cootdia

When bed angle is in the cardinal angle ranganlitdeel the NTZ crossing in the car.
Since | can't tell which side of the NTZ crossingn lon, it’s difficult to find the peak. | drive to
the predicted location. | may or may not feel pedpat the predicted location. In either case, |
need to pick a direction (east or west) to drivel mmake frequent stops. If | don’t feel prepeak
after driving in one direction and stopping, th&ntiirn around and drive in the other direction.
I'll keep stopping until | feel prepeak. Once | fpeepeak, then | know I'm approaching the
peak. I'll drive a little and see if | still feefr@peak, and also note whether or not the prepeak is
greater in intensity than in the previous stop.nb longer feel prepeak, or if the prepeak is
weaker in intensity, then | know I've driven toa.f&ventually I'll stop close to the peak. | know
that I'm close based on the strong prepeak semsdtiioget out of the car and find the peak.

Although it’'s not easy, I've never failed to finldet peak using this method.

Function of NTZ

It's not clear what the function of the NTZ isn&é there is about a 6 degree separation

of latitude between the peak in North Carolina (NDjZ&nd Utah (NTZ 5W), the function may
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be to push the peak north as one goes west. VithMTZ, however, there is a southeast to

northwest peak displacement (Table 10).

City Date

Utah

Crossed NTZ 5W-6W barrier in between following measurements

Panguitch 11/26/2007
Beaver
County 11/26/2007

Same NTZ measurements

Midvale 2/24/2008
Granite 2/24/2008
Riverton 3/9/2008
Draper 3/9/2008

North Carolina

Same NTZ measurements

Four Oaks 5/9/2008
Goldsboro 5/9/2008
Kinston 5/9/2008
Kinston 5/11/2008
Goldsboro 5/11/2008
Smithfield 5/11/2008
Wilson 2/12/2009
Raleigh 2/12/2009
Morrisville 9/22/2009
Raleigh 9/22/2009
Fuquay-

Varina 10/9/2009

Rt 15_501 10/9/2009

Time

(Local)

8:08

11:23

13:07
13:50

13:57
14:56

17:21
18:20
19:27

9:10
10:31
11:51

12:28
14:15

15:02
17:45

13:16
15:47

Lat

37.96394

38.47176

40.61092
40.56793

40.52583
40.49085

35.45356
35.37713
35.26677

35.31279
35.38108
35.48546

35.70459
35.91768

35.83255
35.76894

35.60072
35.64581

Long

-112.41311

-113.68391

-111.93897
-111.80270

-111.93890
-111.85026

-78.39300
-77.96386
-77.57943

-77.65146
-78.00156
-78.36267

-77.92278
-78.78909

-78.87997
-78.55817

-78.77427
-79.17990

Elev(m) AlLat A Long
1974
1619 0.50782 -1.2708
1344
1573 -0.04299 0.13627
1339
1569 -0.03498 0.08864
Avg
51
25 -0.07643 0.42914
9 -0.11036 0.38443
43
35 0.06829 -0.3501
82 0.10438 -0.36111
50
110 0.21309 -0.86631
103
70 -0.06361 0.3218
130
113 0.04509 -0.40563
Avg
Overall

Avg

Long /
Lat

-2.50246

-3.16981

-2.53402

-2.73543

-5.61481
-3.48342

-5.12667
-3.45957

-4.06547

-5.05895

-8.99601

-5.11498

-4.40112
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Compare NC/UT 2-Day Reset
Ideal Peak Location; 0 BAD

North

Carolina 1/1/2008 35.38497 -77.98594

Utah 1/1/2008 41.3469 -111.89201 5.96193 -33.90607 -5.68710
Diff from
Avg -1.28598
/5 -0.25720

Table 10. Same-day peak measurements. The firstalo measurements were taken in two
different NTZ'’s; others were in the same NTZ. Wl3ecities are compared in North Carolina,
the change is relative to the previous one onigiteSince there is diurnal variation, and |
couldn’t be in two places at the same time, thiéuldé¢ change data above contains an unknown
amount of diurnal variation. The comparison atlib#om refers to the calculated ideal 2-day
reset peak location in North Carolina and Utah ADB1/1/2008) (see section “Two-Day Reset
Data” for derivation).

In Utah, | have one measurement of same-day meakss 2 different NTZ's (NTZ 5W
and 6W), and two measurements of same-day pedke same NTZ (5W). The Long/Lat ratio
of -2.50 for the different NTZ peaks is not that &éf from the Long/Lat ratios for same NTZ
peaks (-3.17, -2.53). If the peak shifts northauth across an NTZ, it's possible that the shift
only occurs after sleeping a night or two in thevidéTZ; so looking at same-day data would tell
you nothing.

The average Long/Lat ratio in North Carolina (4. 86% higher than the average ratio
in Utah (-2.74), indicating that the peak line lsser to east-west in North Carolina than in Utah.

Comparing the average Utah/North Carolina samepéak Long/Lat ratio (-4.40) to the
“‘ideal 2-day reset peak” ratio (-5.69, or 29% highene can see that the peak line is more east-
west oriented when looking across the country thihen looking at individual same-day peak
measurements. It's possible that the NTZ's funcisoto shift the peak south as one moves west

by a -0.26 Long/Lat ratio per NTZ, for a total &f29 over 5 NTZ's. It's possible, however, that

these Long/Lat differences refer to geographicé¢nces in the unknown magnetic property
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that the body uses to determine peak location.cbnéaminating effect of diurnal variation,
along with the limited amount of data, makes anyctusion tentative.

Another NTZ function may be a natural method tagghadvance or phase delay. Every
NTZ one goes west may phase delay me 25.7 minanesgevery NTZ | go east may phase

advance me 25.7 minutes. There’s no direct evidehdss, however.

Could the NTZ be a smaller?

I've observed peak reactions at multiples of appnaxely 6.43 degrees longitude from
my hometown. The fact that I've observed reactatrthe first multiple of 6.43 degrees west
excludes the possibility that an NTZ could be 243%degrees in length. It doesn’t exclude the
possibility, however, that the NTZ could be 1/2.48 degrees = 3.22 degrees in size, or {¥/2)
6.43 degrees in size, with n being any integer.

To argue against this, consider that for any ieteg a (1/2)* 6.43 degrees size NTZ
mustinclude all the 3.22 degree multiples west of N&wvidence, which would include -77.61
and -109.81 degrees longitude. I've crossed -7degftees longitude many times in Eastern
North Carolina and Virginia and have never exper@ehan E-W peak or prepeak reaction. Also,
-109.81 degrees longitude is just west of MoabhUgatown that | stayed in a number of times
and never experienced prepeak.

For other arguments supporting the 6.43 degr2bs//minute hypothesis, see the

sections below on circadian rhythm and seasonaigdsa
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Circadian Rhythm Effects

The peak’s N-S location is affected by my bodya&tian rhythm relative to the solar
day. My body compares my actual circadian rhythlatinee to the solar day to a reference
rhythm. I hypothesize that the reference circadigthm is the rhythm | had during the CDP.
Evidence suggests that this CDP occurred in Nanthiew Jersey (see previous section).

For every 20 - 30 minutes that | am phase advaocetpared to reference, my body
shifts the peak north one transition. For every 20 minutes that | am phase delayed compared
to reference, the body shifts the peak south aresition.

Evidence for the circadian rhythm effect: | firstticed this effect after the change from
daylight savings time to standard time that ocaioe November 4, 2007. It felt as if the peak,
which was well north of Salt Lake City during dayit savings time, had shifted south (i.e. | felt
less intense positive symptoms). For example, dolieéc 3, 2007, | found the peak in Garden
City, UT (41.97, -111.40). On November 9, 2007erlthe change to standard time, | found the
peak in Centerville, UT (40.92, -111.89), about degree of latitude south. These
measurements were taken before | controlled foramggde, and contained an unknown amount
of BAD, so cannot be used quantitatively. Subsetj(ranre controlled) measurements have
confirmed the basic finding that (assuming consheultime) the peak shifts south two
transitions during the change to standard time,remmth two transitions after the change to
daylights savings time. The peak transition sizabisut 0.29 degrees latitude for C-peak, and

about 0.35 degrees latitude for 45-peak (see TwpHEset section below for supporting data).
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Since the time change is one hour, and there aréramsitions per time change, the circadian
rhythm transition time must be between 20 and 3tuies.

Let me consider what happens when we change frgfiglasavings time to standard
time. Assume that under daylight savings time, iseris 8:00 a.m., and sunset 6:00 p.m.
Assume that my normal bedtime is 10:30 p.m., amchabwakeup time is 6:30 a.m. Now let me
analyze what happens with the change to standasd Assuming that due to social and clock
pressures (I'm very sensitive to clock time), mytime and wakeuplocktime remain the same
(i.e. I still go to bed at 10:30 p.m., and wakeatip:30 a.m.) Thanks to the return to standard
time, sunrise is now 7:00 a.m., and sunset at 00 So now I'm waking up a 0.5 hours before
sunrise (instead of 1.5 hours before sunrise) gamug to bed 5.5 hours after sunset (instead of
4.5 hours after sunset). From the conssatar dayreference (leaving aside the time change),
I've been phase delayed. So the change to statideghase delayed me one hour.

I have found that a circadian rhythm effect ocamngn | shift bedtime by about 45
minutes. If | go to bed 45 minutes later than ndriiee peak shifts south one transition (phase
delay). If I go to bed 45 minutes earlier than nakrthe peak shifts north one transition (phase
advance). Smaller changes in bedtime (e.g. 30 esnutless) do not have any effect on the
peak, indicating that there is not a continuouati@hship between circadian rhythm and peak

location.

Psychological Effect of Circadian Rhythm Difference

When circadian rhythm is different from ideal (eittadvanced or delayed), | feel

symptoms similar to what | feel when | experiendeew | sleep in an artificial magnetic field:



81

shaking and increased tics. The symptoms are stasim fact, that | can’t distinguish between
the effects of artificial magnetic fields or nored circadian rhythm.

I identify ideal circadian rhythm on the basis ot feeling these sleeping symptoms.
Ideal circadian rhythm is primarily driven by mydiiene (wake-up time doesn’t seem to have
any effect). | can adjust bedtime to compensateifeadian rhythm effects. Ideal bedtime in
Wilmington is approximately 9:15 p.m. (standardd)rand 10:45 p.m. (daylight savings time).
Ideal bedtime in New Providence is ~ 15 minutetiezawhich reflects the fact that my
circadian rhythm in Wilmington is 14 minutes phasianced relative to solar day compared to
New Providence). If | get to bed (not get to sldag, get into bed) within +- 15 minutes of the
ideal time, then | usually don’t have any symptothiget to bed outside of this 30 minute
window, then (depending on how long it takes mgdbto sleep) | can feel symptoms. It is rare
for me to have trouble getting to sleep initiaBpmetimes during the night, I'll wake up and
have trouble getting back to sleep.

The more my circadian rhythm is off, the stronder $ymptoms. For example, | visited
my parents in New Jersey late December 2007. Sidickn’t know at the time about how
bedtime could affect circadian rhythm, | went ta lz¢ what was my normal bedtime, 10:30 or
11:00 p.m. This caused a two or three transiticaspldelay, however (since ideal bedtime was
~9:00 p.m.), resulting in severe symptoms whiatehtified but couldn’t explain at the time.

If I change bedtime without resetting bed anglegate symptoms, even if the change is
from non-ideal to ideal bedtime. For example ondhening of September 12-13, | began a reset
from a 45 degree angle to an E-W angle. | delileéyatet my bedtime 45 minutes later than
normal to produce a phase-delayed state (I wantédd the peak). The reset occurred on Sept

15. | found the peak that day and the following.ddy symptoms included shaking, tics, and
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obsessive-compulsiveness. On the evening of Septeb@l7, | went to bed at my normal ideal
bedtime. Although some of my symptoms went awdad other (new) symptoms, including
allergic eye inflammation. These symptoms went awhgn | reset to a 45 degree bed angle the

following evening.

ATZ Effect on Circadian Rhythm

There’s another circadian rhythm effect based arisoposition in the artificial time zone
(ATZ). For the first year of this research projddiyed in Salt Lake City, which is in the
western part of the Mountain Time Zone (UTC - 7y @®DP occurred in New Jersey, which is
in the eastern part of the Eastern Time Zone (UBE While there is a two hour artificial time
difference between Salt Lake City and New Jerderetis a 2.5 howgolar time difference. The
approximately 30 minute difference between artfitime and solar time has a profound effect
on magnetoreception. Since Salt Lake City is furthest in its ATZ than New Jersey, sunrise
and sunset are about 30 minutes delayed (accaiagificial time) compared to New Jersey.
The delayed sunrise and sunset imply that I'm aBOuninutes phase advanced year-round
compared to New Jersey (assuming constant locéinbex

Mathematically, one can determine how much phasaram or delay to expect from this
ATZ effect, assuming that the circadian rhythm siian is the same as the NTZ transition, at
25.7 minutes. Let reference (New Providence) lardgitbe -74.39, and reference ATZ be -5
(Eastern Time is UTC -5). Let long be the longitad@ny location, and let ATZ be its artificial

time zone (in terms of UTC). Then:
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phase difference = ({long — (-74.39 deg)} / 6.4%ransition) * 25.7 minutes/transition) — 60
minutes * (ATZ — (-5)).

For Salt Lake City, which is long =-111.83, ATZ% this amounts to:

Phase difference = ({-111.83 deg — (-74.39 de®}¥8B deg/transition) * 25.7
minutes/transition— 60 minutes * (-7 — (-5)) = @®ninutes, where the negative sign refers to a
phase advance.

The 29.6 minute phase advance due to the ATZiposiifference shifts the peak north
one transition from what its expected location wddod considering bedtime. Say for example
that during daylight savings time in Salt Lake Qityent to bed at 10:30 p.m. MST. Ideal
bedtime assuming no ATZ effect is about 10:30 @-hen due to the 29.6 minute ATZ Effect |
would be one transition phase advanced relatigolar day compared to reference. To
compensate I'd need to go to bed 45 minutes later.

| never precisely measured my ideal bedtime irh{Jadthough going to bed around 11:30

p.m. (during daylight savings time) consistentlguiéed in ideal circadian rhythm.

45-Peak Split is Dependent on Circadian Rhythm

If circadian rhythm relative to solar day was withihe ideal rangend| slept in an even
magnetic field, then the ~ 2 degree latitude 43¢t | observed in Utah went away. In other
words, the peaks were no longer split, and theetigould be found at about the same latitude
as the C-peak.

In North Carolina, | didn’t observe any 45-peakitspi circadian rhythm was off, and
bed angle was within the 45-peak range, then thge&k shifted north or south from the ideal

location ~ 0.35 degrees in latitude.
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Due to a combination of using the innerspring neat and not compensating for the
ATZ effect in Utah, for the first six months of mgsearch the only 45-peak | observed was a
split 45-peak. | first observed an unsplit 45-peakitah after spending a night in Moab, Utah,
which is 2.26 degrees longitude east of Salt Laikg @nd thus far enough east to cancel the
ATZ effect mentioned above. | slept in a relativelyen magnetic field in Moab on April 10 - 11,
2008, on an airbed, at a bed angle of 308 deg@emy way to Moab on April 10, after
sleeping 3 nights at my Salt Lake City home at 88@rees, | measured the split 45-peak at
(39.36, -110.39). On my way home from Moab on Apii] | measured the unsplit 45-peak at
(41.01, -111.92), or 1.65 degrees latitude nortimsitlering that the 308 degree bed angle is
reasonably stable in Utah (Fig. 11), this shiftthavas likely not due to BAD.

Subsequent peak measurements in Utah confirméd3haeak split disappeared when |

was at ideal circadian rhythm and in a relativelgremagnetic field.

Circadian Rhythm Changes Can Delay a BAR

For a Bed Angle Reset (BAR) to occur in 2 daysltinee must be constant enough to
prevent a circadian rhythm shift from occurringl ¢fo to bed earlier or later enough to cause a
circadian rhythm shift on the second night of teeet, the reset will not occur. For example, on
April 17, 2009, | changed bed angle from 357 to 8&@rees, starting a reset. | went to bed
11:11 p.m the first night. | kept bed angle consstard went to bed at 11:14 p.m. the second
night. | had some difficulty getting to sleep tkatond night, however, and had shaking
symptoms the next morning. | attributed these spmgtto a circadian rhythm shift (since

everything else was constant, and it was too darlgeasonal effects). | checked for
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magnetoreceptive feelings the next day at 1:47,@nd didn’t have any, indicating the reset did
not occur. The following night | kept bed angle stamt and went to bed at 10:57 p.m. That
night | didn’t have shaking symptoms, and the rdast | felt in the Happy Zone, indicating that |
was in-phase, and a reset had occurred.

The data in the above paragraph demonstratesttiires:

1) A circadian rhythm shift can delay a 2-day reset

2) The transition bedtime between in-phase andepbaky for Wilmington is

~11:15 p.m.

3) Circadian rhythm doesn’t need to be constargamsecutive days for a reset to
occur. In the above example, the sequence wasasepiphase-delayed, in-phase.
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Seasonal Effects

The peak shift north after the change to daylggivings time and south after the change
to standard time, although associated with seastraalges, is not a true geomagnetic seasonal
effect. It's an effect of an artificially-inducedrcadian rhythm change relative to solar day. A
true seasonal effect is something that happensodefganges in day length between the solstices.
| did not notice any such change in Salt Lake, Wlait40.72 degrees latitude is at virtually the
same latitude as New Providence (40.70). This anityl in latitude implies that seasonal
changes in day length are identical between thecttises. The lack of seasonal geomagnetic
changes in Salt Lake could be due to an interredssnal clock” which compares observed day
length to that which was experienced during the CD#s seasonal clock didn’t find any
changes in day length, so it didn’t trigger anymagnetic changes. On the other hand, there
may not be any human geomagnetic seasonal chanhgkksTdere was no way for me to
distinguish between these possibilities while éthvin Salt Lake.

Wilmington, NC, on the other hand, at 34.22 degtagtude, is about 6.5 degrees south
of New Providence. Day length compared to New Rience is 35 to 40 minutes shorter at the
summer solstice and longer at the winter solsgceif there are human geomagnetic seasonal
changes, | might experience them in Wilmington.

| experienced seasonal changes in peak locati@vilmington around both the winter
solstice and the summer solstice. Both seem toviodl general pattern (Table 11):

1) For both the winter solstice and the summettiselgehanges, the peak always

shifts north before the solstice, then returnsisaiter the solstice.

2) The first seasonal shift occurs when day lemgtpproximately 25 minutes

different from New Providence.

3) Each subsequent shift north occurs at approeimatminute difference in day
length.
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4) The symptoms | experienced from these seastiaalges (shaking, increased
tics) are identical to symptoms from circadian hmgtchanges.

5) To compensate for the shifts before the wintdstee | adjusted my bedtime
an hour later for each shift, causing the peaif Back south and for the
symptoms to disappear. | compensated for thedii$t before the summer
solstice, then partially compensated after that.

Ref Ref Peak
Date Sunrise  Sunrise Sunset Sunset DL Ref DL DL Diff Comparison Shift

Winter Solstice Seasonal Changes

11/9/2008 6:39 6:38 17:11 16:45 10:32 10:07 0:25 Longer North
11/21/2008 6:51 6:52 17:04 16:35 10:13 9:43 0:30 Longer North
12/5/2008 7:03 7:.07 17:.02 16:30 9:59 9:23 0:36 Longer North
1/4/2009 7:18 7:22 17:15 16:44 9:57 9:22 0:35 Longer South
1/19/2009 7:16 7:17  17:29 17:00 10:13 9:43 0:30 Longer South
1/29/2009 7:11 7:10 17:39 17:12 10:28 10:02 0:26 Longer South
Summer Solstice Seasonal Changes
4/30/2009 6:23 5:57  19:55 19:53  13:32 13:56 0:24 Shorter North
5/12/2009 6:12 5:43  20:04 20:05 13:52 14:22 0:30 Shorter North
(was out-of-town 5/22 - 5/26, when the next transition likely occurred)
6/6/2009 6:00 5:27 20:21 20:26  14:21 14:59 0:38 Shorter North
6/29/2009 6:03 5:29  20:27 20:33  14:24 15:04 0:40 Shorter South
7/9/2009 6:07 5:35 20:26 20:30 14:19 14:55 0:36 Shorter South
(was out-of-town 7/14 - 7/28, when the next transition likely occurred)
8/1/2009 6:23 5:54  20:12 20:13  13:49 14:19 0:30 Shorter South

Table 11. Winter and summer solstice seasonal @sa@g observed in Wilmington NC (34.22,
-77.87). Ref = Reference, which is New Providemtg(40.70, -74.39). New Providence
sunrise and sunset are calculated based on thedsde®eas in the table. Note that if the year of
the critical developmental period (CDP) were knottien that year should be used as a
reference. Date = First day | notice the shift alisubased on how I slept the previous night).

DL = Day length (Sunset — Sunrise). Comparison rdsy if DL is longer than Ref DL, Shorter

if DL is shorter than Ref DL. Data collected umiigust 1, 2009. Sunrise and sunset times from
Earth Surface Research Lab.

Since there were 3 seasonal shifts north befaavthter solstice, | gradually adjusted
my bedtime later. After adjusting my bedtime, thaldsng symptoms went away, until the next

seasonal shift. After the winter solstice, as #mssnal changes reversed themselves, | gradually

adjusted my bedtime back to 9:30 p.m.
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For the seasonal changes before the summer solstid a partial adjustment. The
reason | did this partial adjustment was that lldo't get enough sleep if | went to bed too late. |
had to balance the deleterious psychological caresezps of the peak being north of ideal
versus the consequences of not getting enough. dldepided to compromise by doing a partial

adjustment.

Evidence for Seasonal Effects

At the time that | first noticed seasonal effeatdNovember 2008, it had been a year
since | first observed circadian rhythm changed,six months since | had begun manipulating
my bedtime to adjust my circadian rhythm. So | krtkat going to bed an hour later would
phase delay me and shift the peak south one ti@msénd going to bed an hour earlier would
phase advance me and shift the peak north onetioang thought that there might be seasonal
effects in Wilmington, but didn’t know exactly whand how frequently they would occur.

When | felt strong tics and abdominal sensitiuityhe early morning of November 9,
2008, after going to bed at 9:30 p.m. the previaght, and after having slept well the night
before, | suspected that a seasonal effect occurdédin’t know the direction of the effect, but
guessed that it pushed the peak north, which nteaht needed to phase delay to push it back
south. | went to bed at 10:26 p.m. the next nigiat slept well. This pattern—disruption in
sleeping, then adjusting my bedtime an hour lateeérlier after the solstice), then sleeping well
the next night, were the main indicators that &seal effect occurred, and also which direction

the peak shifted.
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Note that at the time | believed that an hour gleain bedtime produced a one transition
circadian phase shift. | realize now that the lmedtchange should have been 45 minutes. This
meant that | overcompensated, producing more deingghase shift than | realized.

By late April, 2009, | was hoping that there wauitdoe a summer solstice seasonal
effect. During the late fall and early winter, Lftd seasonal transitions very destabilizing,
especially considering | never knew the exact tiay the next shift would occur. | thought that
if a summer seasonal effect did occur, that thé peauld shift in the opposite direction as it did
in the winter, since the days were shorter comperedference, not longer.

On April 30, 2009, | had some shaking and ticeragbing to bed the previous night at
10:59 p.m. | thought that it might be a seasorfalceéfand went to bed that night at 9:59 p.m.
The next morning | woke up with more severe symgttiman the night before. | realized that the
seasonal shift pushed the peak north, and my doibgd an hour earlier had pushed it north a
second transition. So the night of May 1 - May @ieint to bed at 11:57 p.m. and slept well.

There is other evidence than feelings that sedsfieats occurred. On Nov 20, 2008, |
found the peak after sleeping three nights at 32Beaks (the first night my sleep was disrupted
by the magnetic field from a battery-powered smaleem). My bedtimes were 10:39 p.m.,
10:44 p.m., and 10:39 p.m., about an hour later tisaal for standard time since | had adjusted
them due the Nov 9 seasonal shift. | had no mageetptive feelings after the second night,
indicating that sleep disruptions caused by atéifimagnetic fields can delay the 2-day reset.
After the third night | had magnetoreceptive fegéirand found the peak at (35.52, -77.98). |
went to bed at 10:49 p.m. that night (with bed arggill at 323 degrees), then woke up at 2:30
a.m. the next morning with shaking symptoms. | fibtime peak that day at (36.85, -77.43), or

1.33 degrees latitude north. While some of thift stas likely due to BAD, | have never
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observed BAD greater than 1 degree latitude (sgelRi), so some of this shift was likely due to
the seasonal change. Note that this shift nortimligely to be due to circadian rhythm phase
advance, since | went to bkder than | did the previous three nights. | didn’t ieuately

adjust bedtime after this incident, because | foiihérd to believe that another seasonal shift
had occurred so soon after the last one. It wagaliter a trip to visit my parents in New
Providence Nov 24 — Dec 2 that | adjusted bedtone 11:30 p.m. and felt better. That is, until
the next seasonal change on Dec 5, after whicl tdahift bedtime to ~ 12:30 a.m.

Another, less ambiguous peak test was done neavittier solstice, on 12/18 and 12/19.
| slept at 307 degrees two nights (bedtimes 12:88 and 12:35 a.m.), then found the 2-day
reset 45-peak on 12/18 at (35.57, -77.97). | fefiie same bed angle the night of Dec 18 - Dec
19, going to bed at 12:39 a.m. | then found the D®peak at (36.10, -77.73). The 2-day reset
peak is in a position consistent with the 0.53 dedatitude northward BAD, assuming canceling
circadian rhythm and seasonal effects (see nekbedor supporting data). If there were no
seasonal effects, the ~ 3.5 hour delayed bedtime4(ior 5 transition south shift, based on a 45
minute bedtime transition) would have caused tlak pe be about 1.5 degrees south of where |
observed it.

| also did a peak test in the spring, after tremed seasonal shift. | found the 2-day reset
C-peak on May 15 at (35.84, -77.83) after sleepivmnights at 346 degrees (bedtimes 11:59
p.m. and 12:02 a.m.). Note that the bedtimes, balroyt 1.25 hours later than normal, could
have produced one or two circadian shifts south iclear when the cutoff time was). | went to
bed at 12:05 a.m. the night of May 15 — May 16ntfuaind the peak the next day at (35.69, -
77.94). BAD was -0.15 degrees latitude southwatdclvmeans that the 2-day reset peak was

0.51 degrees north of its ideal location (see segtion for supporting data). Since the C-peak
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circadian transition size is about 0.29 degrees tést proves that the seasonal effect size is
greater than the C-peak transition size.

The above examples suggest that seasonal effettsraadian rhythm effects operate
independently of BAD, and independently of eaclentto determine the actual peak location.
In the next section | put all these factors toge#mal arrive at a quantitative analysis of the 2-da

reset peak location.
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Two-Day Reset Data

The data | present here is only a fraction of wivat collected. Like with the bed angle
data, | rejected all data in which I slept in difiet beds during the test, or bed angle changed
significantly (i.e. > 2 degrees), or | didn’t finde peak after one to three days of BAD occurred.
The last exclusion is necessary because | fourayahigh correlation between 2-day peak
location and future BAD, and BAD isn’t constant otiene. Unlike with the bed angle data, |
included a few Utah peak measurements when sleepig innerspring mattress. While bed
angle is impossible to determine with the innerspmattress, bed angteift can be determined.
Assuming that | slept at the same (unknown) bedeashgring the test, | also assumed that bed

angle was constant and that the bed angle whi@rrdeted peak location also determined BAD.

Utah Data

The above exclusions unfortunately required mentd all 6 Utah C-peak phase delayed
/ phase advanced 2-day reset measurements | athtdiwgl make a qualitative observation
about the Utah C-peak phase delayed/phase advpeekd that they were not split like the 45-
peak ones. Phase advanced C-peaks were northabfate phase-delayed C-peaks were south
of ideal.

| was, however, able to use 3 split 45-peak pldat®yed measurements, and one split
45-peak phase advanced measurement, along wigaPpdak location measurements (Table

12).
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Elev Bed Bed BAD
Location Date Time Lat Long (m) Days Angle Type (Lat)
C/45-Peak Measurements (2-day bed angle reset)--ldeal Peak Location
Farmington 6/20/2008 11:14 40.97239 -111.89112 1286 171 309 AB  0.02012
Farmington 6/29/2008 12:41 40.97583 -111.88321 1268 180 357 AB  0.02785
Layton 7/3/2008 11:51 41.04866 -111.95583 1315 184 318 AB 0.571
Centerville 7/6/2008 11:27 40.93020 -111.87905 1300 187 263 AB  0.10939
Bountiful 8/3/2008 12:08 40.88080 -111.89207 1301 215 289 AB  0.20723
Salt Lake 8/6/2008 13:15 40.78560 -111.89948 1285 218 258 AB -0.01869
Kaysville 8/12/2008 12:24 41.04308 -111.94821 1284 224 293 AB  0.59962
Salt Lake 8/15/2008 11:29 40.79122 -111.90218 1255 227 280 AB -0.06516
Santaquin  7/24/2009 14:12 39.97443 -111.77697 1477 570 258 AB -0.10204
Split 45 Peak (2-day bed angle reset)--One Transition Phase Delayed
Ideal
Yuba Lake 12/7/2007 12:44 39.34201 -112.05187 1589 -25 315 IS 0.062565
Rt 28 1/3/2008 12:49 39.23149 -111.84807 1564 2 292 IS -0.16657
Fayette 1/8/2008 12:41 39.21020 -111.84885 1547 7 305 IS -0.03017
Split 45 Peak (2-day bed angle reset)--One Transition Phase Advanced
Rt 28 4/22/2008 12:52 39.58188 -111.86190 1583 112 298 AB  -0.35347

Table 12. Utah 2-Day Reset peaks. Time = local ({iM8T). Days = # of days since reference
date of Jan 1, 2008. Bed Type = AB (Airbed) orli$hérspring). See Methods section for how |
computed bed angle for the innerspring mattresP Bl4at) = degrees latitude of future BAD. |
never observed a split-45 peak “ldeal” Peak locatideal circadian rhythm 2-Day reset 45-

peaks, which occurred on 6/20, 7/3, 8/3, and 8i&2e “unsplit.”

As can be seen from the table, all measuremeritis Qwe exception) are within a ~ 0.2

degree longitude window, which is necessary bechused latitude as my primary measure,

and there is a SE-NW displacement of the peak line.

Since there appeared to be a strong relationgtipden peak location and future BAD, |
did a correlation on 2-day reset peak latitudegldReak Location) and future BAD latitude. This
correlation was 0.55, df = 7, ns. Since there séeimée a small but consistent secular change
southward, | did a correlation on 2-day reset gaatude (Ideal Peak Location) and # of days

since 1/1/08. This correlation was -0.97, df = & @.01 (2 tails).
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| did a multiple regression on 2-day reset petitulde versus future BAD latitude and #

of days since 1/1/08 (Table 13).

Regression Statistics

Multiple R 0.995430845

R"2 0.990882566

Adjusted

R"2 0.987843422

Std Error 0.036616695

Observations 9

ANOVA

df SS MS F Sig F

Regression 2 0.87429723 0.437148617 326.04  7.5791E-07

Residual 6 0.00804469 0.001340782

Total 8 0.88234193

Upper
Coefficients Std Error t Stat P-value Lower 95% 95%

Intercept 41.34690013 0.03267352 1265.456106 1.64E-17 41.26695091 41.42685

BAD Lat 0.304245531 0.05237224 5.80928965 0.001142 0.176095268 0.432396

# Days -0.00235773 0.00011042  -21.3520319 6.88E-07 -0.00262792 -0.00209

RESIDUAL OUTPUT PROBABILITY OUTPUT

Observation Predicted Y Residuals  Std Residuals Percentile Y
1 40.94985009 0.02253991 0.710791781 5.555555556 39.97443
2 40.93098236 0.04484764 1.4142619 16.66666667  40.7856
3 41.08680241 -0.0381424 -1.202813589 2777777778 40.79122
4 40.93928644 -0.0090864 -0.286539297 38.88888889  40.8808
5 40.90303745 -0.0222374 -0.701253724 50 40.9302
6 40.82722911 -0.0416291 -1.312766252 61.11111111 40.97239
7 41.0012008 0.0418792 1.320652595 72.22222222 40.97583
8 40.79187127 -0.0006513 -0.020537816 83.33333333 41.04308
9 39.97195006 0.00247994 0.078204401 94.44444444 41.04866

Table 13. Regression Output for Utah 2-Day Resak Pleleal Location) Latitude versus future
BAD latitude and # of Days since 1/1/08.

BAD latitude is significant at p < 0.002 and # aifyd is significant at p < 1 E-06. The

0.30 coefficient for BAD implies that each 2-Dageépeak has about 1/3 future BAD

associated with it. The -0.00236 coefficient faf#lays can be used to compute secular change:
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(0.00236 deg latitude south / day) * (7 days /kyég111.05 km south / 1 deg latitude
south) = 1.83 km south / week.

The 41.34690 intercept and -111.89201 averagetiatey(sd = 0.05108) imply that on
Jan 1, 2008, the peak at its ideal location (icecincadian rhythm effects) and with 0 BAD can
be predicted to be at 41.35 degrees latitude ahti89 degrees longitude.

Notice the last Ideal Peak Location measuremeanttégjuin) was taken on 7/24/09,
about a year after the other measurements, wheas bacationing in Utah. Its latitude (39.97) is
about a degree south of the other peak measurenmaitsating that the southward secular
change continued while 1 was away from Utah.

To analyze the Split-45 peaks, | used the regrassguation to predict where each peak
should be (based on future BAD and # of days slit&8) if there were no circadian rhythm

effects (Table 14).

Elev BAD
Location Date Time Lat Long (m) Days (Lat) Pred Lat Diff
Split 45 Peak (2-day bed angle reset)--One Transition Phase Delayed
Yuba
Lake 12/7/2007 12:44 39.34201 -112.05187 1589 -25 0.062565 41.42494 -2.08293
Rt 28 1/3/2008 12:49 39.23149 -111.84807 1564 2 -0.16657 41.29150 -2.06001
Fayette 1/8/2008 12:41 39.21020 -111.84885 1547 7 -0.03017 41.32120 -2.11100
Avg -2.08465
SD 0.02554

Split 45 Peak (2-day bed angle reset)--One Transition Phase Advanced
Rt 28 4/22/2008 12:52 39.58188 -111.86190 1583 112 -0.35347 40.97504 -1.39316

Table 14. Difference between ideal peak prediatedtion (based on future BAD and # of days
since 1/1/08) and split-45 peak actual locatioedRrat uses the following equation:

Pred Lat = 41.34690 + 0.30425 * BAD (Lat) - 0.0023Bays
Days = # of Days since 1/1/08. Diff = Lat — Pred.La

One transition phase delayed has an average differaf -2.08465 (sd = 0.02554). One

transition phase advanced has a difference of 31@9f we assume that the average of these
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two values is the length in degrees latitude ofpak split, then this length is 1.74 degrees

latitude south. If we assume that the differendevben one transition phase advanced and one

transition phase delayed represents 2 circadighmhy5-peak transitions, then the length of one

transition is 0.35 degrees latitude.

Let’'s assume for the sake of argument that cornisigi¢hat | didn’t observe a split 45-

peak in North Carolina (NTZ 0), that this split lmsnething to do with the Utah peak values

being in NTZ 5W. If we divide the peak split lengthl.74 by 5, we arrive at 0.35, which

happens to be the length of one 45-peak transition.

North Carolina Data

Table 15 has North Carolina 2-day reset peak data.

Location Date

Rt 117 9/22/2008
Rt 117 9/27/2008
Pikeville 10/13/2008
Wilson 2/12/2009
Wilson 3/3/2009
Rt 117 3/18/2009

Goldsboro 4/15/2009
Goldsboro  4/22/2009
Goldsboro 8/21/2009

10/1/2009

Pikeville

Goldsboro  9/15/2009

C Peak (2-day bed angle reset)--Two Seasonal Transitions North
Minus One or Two Circadian Transitions Phase Delayed

Elev Bed BAD
Time Lat Long (m) Days Angle Type (Lat)
C/45-Peak Measurements (2-day bed angle reset)--ldeal Peak Location
14:00 35.48980 -77.98201 3 265 357 AB  0.30548
12:44 35.26672 -78.05306 46 270 351 AB -0.41085
12:53 35.50142 -77.98375 17 286 318 AB  0.54851
12:28 35.70459 -77.92278 50 408 315 AB  0.79287
12:43 35.70811 -77.90596 32 427 303 AB 0.7991
14:20 35.59231 -77.97269 15 442 363 AB 0.61852
13:30 35.34374 -78.02856 25 470 358 AB -0.20055
13:15 35.35421 -78.01256 15 477 360 AB -0.04769
13:52 35.35473 -78.01210 21 598 265 AB 0.01252
C Peak (2-day bed angle reset)--One Circadian Transition Phase Advanced
13:39 35.49425 -77.98168 51 639 348 AB  -0.5657
C-Peak (2-day bed angle reset)--One Circadian Transition Phase Delayed
13:59 35.34165 -78.03007 22 623 268 AB 0.6254
14:55 35.84487 -77.83215 41 500 346 AB -0.15011

Rt 301 5/15/2009
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45-Peak (2-day bed angle reset)--One Circadian Transition Phase Delayed
Goldsboro  2/23/2009 12:49 35.34008 -78.02955 3 419 310 AB  0.84721

45 Peak (2-day bed angle reset)--Three Seasonal Transitions North

Minus Four or Five Circadian Transitions Phase Delayed

Fremont ~ 12/18/2008 13:21 35.57030 -77.97482 31 352 307 AB  0.5253
Table 15. North Carolina 2-Day Reset peaks. Tinecal time (EST). Days = # of days since
reference date of Jan 1, 2008. Bed Type = AB (AifjbBAD (Lat) = degrees latitude of future
BAD.

As with the Utah data, | kept longitude within @mproximately 0.2 degree window. The
correlation between 2-day reset peak latitude (IBeak Location) and future BAD latitude was
0.97,df =7, p < 0.01 (2 tails). The correlaticivkeen 2-day reset peak latitude (Ideal Peak
Location) and # of days since 1/1/08 was -0.05; @f ns, indicating little or no secular change.

Since the correlation between peak latitude anfidays was so small, | did a simple

regression on 2-day reset peak latitude (ideal pmzgtion) versus future BAD latitude (Table

16).
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Multiple R 0.970362
R"2 0.941602
Adjusted
R"2 0.93326
Standard
Error 0.041977
Observations 9
ANOVA
df SS MS F Sig F
Regression 1 0.198878 0.198878 112.8673 1.43E-05
Residual 7 0.012334 0.001762
Total 8 0.211212
Lower Upper
Coefficients  Std Error t Stat P-value 95% 95%
Intercept 35.38497 0.016583 2133.864 1.31E-21 35.34576 35.42418
BAD Lat 0.351921 0.033125 10.6239 1.43E-05 0.273592 0.43025
PROBABILITY
RESIDUAL OUTPUT OUTPUT
Standard
Observation Predicted Y Residuals Residuals Percentile Y
1 35.49247  -0.00267 -0.06808 5.555556 35.26672
2 35.24038 0.026338 0.670773 16.66667 35.34374
3 35.578 -0.07658 -1.95032 27.77778 35.35421
4 35.664 0.040594 1.033824 38.88889 35.35473
5 35.66619 0.041921 1.067633 50 35.4898
6 35.60264 -0.01033 -0.26305 61.11111 35.50142
7 35.31439 0.029349 0.747455 72.22222 35.59231
8 35.36819 -0.01398 -0.35592 83.33333 35.70459
9 35.38937 -0.03464 -0.88231 94.44444  35.70811

Table 16. Regression Output for North Carolina 3rBaset Peak (Ideal Location) Latitude
versus future BAD latitude.

Compare the 0.35 coefficient here for BAD latitudehe 0.30 coefficient from the Utah

data. The 35.38497 intercept and -77.98594 avdoaggtude (sd = 0.04782) imply that the peak

at its ideal location (i.e. no circadian rhythmeets) and with 0 BAD can be predicted to be at
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35.38 degrees latitude and -77.99 degrees longituid the magnetic basis (if any) for the
peak is discovered, there’s no way to know how livsgeen stable at this location.

To analyze the peaks at non-ideal locationsetiube regression equation to predict
where each peak should be (based on future BADgie were no circadian rhythm or seasonal
effects (Table 17).

Without Seasonal Effects

Elev  Bed BAD
Location Date Time Lat Long (m) Angle (Lat) Pred Lat Diff
C Peak (2-day bed angle reset)--One Circadian Transition Phase Advanced
Pikeville, NC,
Peak 10/1/2009 13:39 35.49425 -77.98168 51 348 -0.5657 35.18589 0.3083611

C-Peak (2-day bed angle reset)--One Circadian Transition Phase Delayed
Goldsboro 9/15/2009 13:59 35.34165 -78.03007 22 268 0.6254 35.60506  -0.26341

45-Peak (2-day bed angle reset)--One Circadian Transition Phase Delayed
Goldsboro 2/23/2009 12:49 35.34008 -78.02955 3 310 0.84721 35.68312 -0.34304

With Seasonal Effects

Elev Bed BAD
Location Date Time Lat Long (m) Angle (Lat) Pred Lat Diff
C Peak (2-day bed angle reset)--Two Seasonal Transitions North
Minus One or Two Circadian Transitions Phase Delayed
Rt 301 5/15/2009 14:55 35.84487 -77.83215 41 346 -0.15011 35.33214 0.51273
45 Peak (2-day bed angle reset)--Three Seasonal Transitions North
Minus Four or Five Circadian Transitions Phase Delayed
Fremont, NC,
Peak 12/18/2008 13:21 35.57030 -77.97482 31 307 0.5253 35.56983 0.00047

Table 17. Difference between ideal peak prediabedtion (based on future BAD) and peak
actual location. Pred Lat uses the following ecrati

Pred Lat = 35.38497+0.35192*BAD (Lat)

Diff = Lat — Pred Lat.

The C-peak transition size is 0.31 degrees laifoda N-S bed angle, and 0.26 degrees

latitude for an E-W bed angle, for an average 29 @egrees latitude.
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The 45-peak transition size is 0.34 degrees t#itwhich is about 3% less than the 0.35
| reported for Utah from the split peak data. Thierage North Carolina C-peak transition size is
15% lower than the 45 peak transition size.

The difficulty in analyzing the peaks with seadaféects is that there’s some
uncertainty in the number of circadian rhythm traoss that combine with the seasonal
transitions. I'll examine each possibility indivially and see if | can come up with a “consensus”
seasonal effect size.

Let me start with the 5/15/2009 C-peak. The eguatare:

(1) 051=(2*s)—c (1 circadian trangitiphase delayed)

Where s = seasonal transition size, and ¢ = ciacalansition size (both in degrees latitude)
and:

(2) 051=(2*s)—(2*c) (2 circadiantstions phase delayed)

Using the average value of ¢ = 0.29, (1) give0s49, and (2) gives s = 0.55

Now let’s do the 12/18/2008 45-peak. The equatares
(3) 0=(3*s)—(4*c) (4 circadian tratiens phase delayed)
and:

(4) 0=(3*s)—(5*c) (5 circadian trangits phase delayed)
Using the value of ¢ = 0.34, (3) gives s = 0.45 @h)dyives s = 0.57.

Assuming that the C-peak and 45-peak seasonakstet are the same, then it seems
that the 0.55 and 0.57 values (average = 0.56harenes to go with. There’s no way to be sure,
however, if the seasonal shift sizes are the sahmre’s no question, however, that the seasonal

shift sizes are larger than both the C-peak ande# circadian rhythm shift sizes.
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Effects of Driving on C-peak Location

The C-peak is almost always less than 500 metens Where | stop the car. It isn't
always near the first place | stop, it may be ashras the third or fourth stop, but | don’t recall
ever having to walk more than 500 meters. Usuatigly walk a few hundred meters or less.
Since my stops can be as much as 5 to 10 kilomapens, it's highly unlikely that the proximity
of the C-peak to my car is due to chance. Sincardyitemporarily disrupts magnetoreceptive
feelings, it may also have an effect on peak locafl he key question is: how much effect?

Regression analysis in North Carolina shows anséefuR”2 of 0.93, indicating that
nearly all the variance in 2-day reset peak locasaexplained by future BAD. Adjusted R”2 in
Utah is even higher, at 0.99 (Utah has a secomdfisignt factor, # of days since reference).
There doesn’t seem to be much unexplained varilratecan be attributed to my choice of car
stop location.

Another way to see what effect car stop location drapeak location is to compare 2-day
reset peak location after sleeping at my Wilmingtome and driving 180 km to the peak,
versus sleeping at a motel within walking distaotthe peak. On September 8, 2009, | found
the 2-day reset peak at (35.62819, -78.82180Y, dfieing from my Wilmington home. BAD
was -0.03696 degrees, so using the BAD Lat coefiicirom the regression equation the ideal 2-
day reset peak at this longitude can be found &2839 - 0.35192 * (-0.03696) =
(35.64, -78.82).

On October 8, 2009, | found the 2-day reset pe&Rm=b8693, -78.77286) after sleeping
2 nights at a nearby motel, and walking to the pB&D was 0.01379, so using the BAD Lat

coefficient from the regression equation the idzdhy reset peak at this longitude can be found



102

at: 35.58693 - 0.35192 * (0.01379) = (35.58, -78.These peaks are separated by 0.06 degrees
latitude, or 6.5 km north-south distance. Whetherat this error was caused by the difference

between walking and driving to the peak isn’t clear
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Putting it all together—What Geomagnetic attribiit@ny) is the Body
Perceiving to Determine Peak Location?

The reader may note that throughout the Resuttsosel have used geographical
coordinates but no geomagnetic model values. Thsmwot my original intention. Recall from
the Personal Introduction that | hoped to find sa@mmbination of total intensity and inclination
that my body was looking at to determine magnedimé. | also hoped that this magnetic factor
could be connected to model values from the NewkY3ity area, during the time that | grew up
there.

When | discovered the peak phenomenon, | thougtttthis would be easy. All | had to
do was find the model values for one peak measureara compare them to another peak
measurement. The model value or derived mathenatipaession of model values with the
lowest variability among all peak measurements wdal the candidate.

As my research progressed, | discovered that migtwas there diurnal variation, which
confounded my attempt to connect same-day pealesahut there are also bed angle drift,
circadian rhythm effects, and seasonal effects.Whitscovered that BAD could be reset, |
thought that all | had to do was compare 2-daytresiees. But then | found that the 2-day reset
peak contains some future BAD. Also, in Utah, thergecular change. Comparing Utah to
North Carolina magnetic values is perilous becatfitsbe existence of 5 NTZ transitions
between the two states.

Since | didn’t find the peak exactly the same tmfh¢he day, diurnal variation could
confound my results. Even if | did, seasonal chang®ng with daylight savings time would
mean that the Northern Utah magnetic field at 130@@l time on February 1 isn’'t the same as

the Northern Utah magnetic field at 13:00 on May 1.
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| also need to consider that the magnetic modelstacompletely accurate, that the
current model is over 4 years old and is due teeptaced in 2010, and that no model takes into
account local anomalies or solar-induced geomagaetivity. Fortunately, during my research
the sun has been relatively quiet and there has lide geomagnetic activity.

So trying to find the magnetic parameter involirethe peak experience isn'’t likely to
come from comparing 2-day reset magnetic valuebfovariability. Although there is no
perfect method, | think the following methods offee most promise to elucidate the magnetic
parameter: same-day peak measurements to detatmihe S inclination of the E-W peak line,
same-day peak measurements to determine diurnatigar secular change calculations from
the 2-day reset values, and comparison of the iedh Carolina peak location magnetic
properties to magnetic properties in the NYC ang@nd my childhood.

| will present the data for the four “primary geagmetic parameters” that are output from
the magnetic model, that vary in a fairly predid¢éaimanner in the N-S direction, and that are
either directly measured by observatories, or ga&tivable from simple expressions (see Fig
1B): H (horizontal component), Z (vertical compot)efk (total intensity), and | (inclination).

I've tried some other simple mathematical exprassiavolving these factors, which don’t seem

to do any better than these four, so I'll omit #haslditional ones in my presentation.

Same-day peak measurements to determine the NiSatman of the E-W peak line

The advantages of same-day measurements is éyatahtrol for all sleeping factors,
including bed angle drift, circadian rhythm, andsenal effects. Same-day measurements of the

N-S inclination of the E-W peak line can elucidtdte magnetic parameter because the model
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uses both latitude and longitude as input, andutaties the expected N-S inclination as one
moves east or west. The problem with this methalasit doesn’t control for diurnal variation.
| presented my data using geographical coordinat&€able 10. I'll now present it using
geomagnetic model values (Table 18).

City H Z F | %DiffH %DiffZ %DiffF % Diff |

Utah

Crossed NTZ 5W-6W barrier in between following measurements

Panguitch 22679.5 45799.7 51107.4 63.656

Beaver

County 22589.9 45944.6 51197.8 63.818 -0.40% 0.32% 0.18% 0.25%
Same NTZ

measurements

Midvale 21444.8 48095.2 52659.5 65.969

Granite 21447.2 48084.7 52651 65.962 0.01% -0.02% -0.02% -0.01%
Riverton 21484 48023.5 52610 65.898

Draper 21488 48008.9 52598.4 65.888 0.02% -0.03% -0.02% -0.02%

North Carolina

Same NTZ

measurements

Four Oaks 22177.4 45569.6 50679.6 64.049

Goldsboro 22232 45428.5 50576.7 63.924 0.25% -0.31% -0.20% -0.20%
Kinston 22298.3 45264.9 50459.2 63.774 0.30% -0.36% -0.23% -0.23%
Kinston 22275.4 45315.1 50494.1 63.823

Goldsboro 22228.3 45437.7 50583.4 63.932 -0.21% 0.27% 0.18% 0.17%
Smithfield 22165.8 45588.7 50691.8 64.07 -0.28% 0.33% 0.21% 0.22%
Wilson 22115.4 45571.4 50654.2 64.113

Raleigh 21979.3 45901.1 50892 64.413 -0.62% 0.72% 0.47% 0.47%
Morrisville 22020.1 45755.1 50778.1 64.3

Raleigh 22063.8 45647 50699.8 64.203 0.20% -0.24% -0.15% -0.15%
Fuquay-

Varina 22120.4 45539.8 50627.9 64.092

Rt 15_501 22081.3 45647.5 50707.8 64.185 -0.18% 0.24% 0.16% 0.15%
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Table 18. Same-day peak measurements represergednmagnetic model values. H, Z, and F
are in nT. | is in degrees. For additional inforimaton the above data points, see Table 10.
% Diff H = % (H, — Hy) / Hy. Similar for the others. Model data from Natiodophysical
Data Center.

If the body uses one of these magnetic parameietstermine peak location, you'd
expect to see very low values in the Change col(eng the model would calculate the same H
at points 1 and 2). Since each magnetic paramatea ldifferent base amount (whether
expressed in nT or degrees), reporting absoluterdiices would mean nothing, so | report

percentage differences. While there is no cleamgnher, it seems that the competition is

between F and I. % Diff for H and Z are usuallyh&g

Same-day peak measurements to determine diurnatigar

| noticed the existence of peak diurnal variaiiothe early stages of my research project.
| did a systematic investigation of peak diurnaiaion in Utah for a six hour period on one
day, and a twelve hour period on another day.d did a peak diurnal variation investigation in
North Carolina during an eight hour period on oag,@nd a nine hour period on another day.
The advantage of using diurnal variation as a asislucidating the magnetic parameter behind
the peak is that there are no confounding factetbere are in all the other methods. Like the
other same-day methods, it controls for all slegyelated factors. It controls for N-S inclination
of the E-W peak line by limiting observations tsraall range of longitude. This limited
longitude range implies that when one sees the pewde north over a time interval, one has to
conclude that any magnetic parameter (e.g. Z, B,tbat increases as one moves north must

have actuallydecreasedThe reason for this is that if the body were logkat, say constant F for
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determining peak location, and F decreased frommB3 f@ 6 p.m., then for the body to perceive
constant F it must relocate the peak north, to eoreate for the decreased F (F increases as one
moves north in North America). The opposite is¢hse for H, since H decreases as one moves
north.

Magnetic models do not provide diurnal variatioformation. To find diurnal variation,
you need to acquire definitive observatory datee @tlvantage of using observatory data is that,
unlike model data, it is not an approximation a thagnetic field from mathematical models but
actual data recorded on a specific date and timeelate peak location changes to observatory
data, however, you still need to use model dateesine model tells you e.g. how much F
increased after one moved 3 km north.

My first two diurnal variation investigations wedlene in Utah, and the closest
observatory to Utah is Boulder, CO. On November22®,7, | recorded the peak location near
Panguitch, Utah (38.10, -112.34) at around 3:3Q,®M0 p.m., and 9:30 p.m. local time. | had
slept for 11 nights on an innerspring mattresgnatinknown bed angle, in the 45 degree range,
and was one transition phase delayed. This wasatiphsise-delayed split-45 peak after nine
nights of BAD. The Boulder Observatory (40.14, -235 is about 7.1 degrees longitude east of
where | measured the peak. This amounts to itglaout 28 minutes advanced relative to the
solar day (Boulder is in the same MST time zon®ta$). To compensate for this, | subtracted
28 minutes from the time | measured in Utah anahdowhat magnetic values the observatory
reported at that time. (Boulder is also about 2eeg north of Panguitch, and in late November
Boulder has shorter days, but I ignored this sesseffect). | compared these values to model

values from my peak measurements (Tables 19a, 19b).
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Elev

Location Date Time Lat Long m H A E |
Panguitch  11/25/2007 15:28 38.09867 -112.33611 1877 22615.3 45934.5 51199.9
Panguitch  11/25/2007 18:40 38.09796 -112.33627 1898 22615.3 45933.4 51199
Panguitch  11/25/2007 21:29 38.10219 -112.33599 1903 22613.4 45936.9 51201.3

Time Diff 0:28:00

Boulder 11/25/2007 15:00 40.14 -105.241 1682 20913.4 48898.4 53183.1
Boulder 11/25/2007 18:12 40.14 -105.241 1682 20895.7 48892.1 53170.6
Boulder 11/25/2007 21:01 40.14 -105.241 1682 20903.4 48896.1 53177.1

Table 19a. First part of data comparing 11/25/Qifrdil variation peak measurements to
observatory data.

Change
Location Date Time Lat Change H Change Z Change F Change |
Panguitch 11/25/2007 15:28
Panguitch  11/25/2007 18:40 -0.00071 0 -1.1 -0.9 0.000
Panguitch 11/25/2007 21:29 0.00423 -1.9 3.5 2.3 0.003
Time Diff 0:28:00
Boulder 11/25/2007 15:00
Boulder 11/25/2007 18:12 N/A -17.7 -6.3 -12.5 0.015
Boulder 11/25/2007 21:01 N/A 7.6 4 6.5 -0.006

Table 19b. Second part of data comparing 11/25i@nal variation peak measurements to
observatory data. H, Z, and F are in nT. | is igrdes. Change Lat = Change in latitude. Model
data from National Geophysical Data Center. Bouldleservatory data from Intermagnet
Definitive Data.

There doesn’t seem to be any magnetic paramet&#rsdime close to being equal and
opposite in change to that recorded by Boulder.d@d “F’ changes are in the same direction.
“H” and “I” changes are opposite in direction fbetsecond change, but too small to measure at
for first change. Note that Boulder recorded a bigchange between 15:00 and 18:12 than
between 18:12 and 21:01, and the second changeppasite in direction to the first for all four

parameters. Whether one considers any of the fagnetic parameters or simply latitude, my

63.787
63.787
63.79

66.844
66.859
66.853
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peak measurements showeshaallerchange for the time corresponding to that in which

Boulder showed a larger change.

On June 25, 2008, | recorded peak location inidort Utah at 7 different times within

an approximately 12-hour window. | had slept 7 t8ghn an airbed at 309 degrees, and was at

ideal circadian rhythm. This was thus an unsplipéak with 5 nights of BAD. Sunrise that day

in Northern Utah was 5:57 a.m., and sunset 9:05 Average longitude for these measurements

was -112.02legrees, which is about 6.8 degrees longitude ofébe Boulder Observatory.

Boulder is thus about 27 minutes advanced comparttese locations. (Boulder is also about

one degree south of the average of these Utahdasatind near the summer solstice Boulder

has shorter days, but | ignored this seasonaltffés | did previously, | compared the Utah

values to the Boulder values (Tables 20a, 20b).

Location Date

Clearfield  6/25/2008
Clearfield  6/25/2008
Clearfield  6/25/2008
Sunset 6/25/2008
Roy 6/25/2008
Roy 6/25/2008
Sunset 6/25/2008
Time Diff 0:27:00
Boulder 6/25/2008
Boulder 6/25/2008
Boulder 6/25/2008
Boulder 6/25/2008
Boulder 6/25/2008
Boulder 6/25/2008
Boulder 6/25/2008

10:01
12:01
14:01
16:07
18:08
20:03
22:03

Lat
41.10196
41.10586
41.10838
41.12924
41.16353
41.18324
41.13583

40.14
40.14
40.14
40.14
40.14
40.14
40.14

Long
-112.01402

-112.01762
-112.02046
-112.02582
-112.02588
-112.02702
-112.02629

-105.241
-105.241
-105.241
-105.241
-105.241
-105.241
-105.241

Elev (m)
1342

1349
1366
1394
1396
1383
1398

1682
1682
1682
1682
1682
1682
1682

21215.7
21214.2
21213.2
21203.6
21187.2
21178.1
21200.4

20915.6

20921
20918.2
20901.2
20915.1
20922.4
20927.4

IN

48441.6
48443.7
48444.6
48459.4
48486.7
48502.5
48464.5

48837.7
48841.5
48842.3
48824.2
48823.3
48828.8
48830.8

F

52883.7

52885.1
52885.5
52895.2
52913.7
52924.5
52898.6

53127.7
53133.4

53133
53109.8
53114.5
53122.5
53126.1

Table 20a. First part of data comparing 6/25/08r@ilvariation peak measurements to
observatory data.

66.348
66.351
66.352
66.368
66.396
66.412
66.373

66.816
66.812
66.815
66.825
66.811
66.806
66.802
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Change
Location Date Time Lat Change H Change Z Change F Change |
Clearfield 6/25/2008 10:28
Clearfield 6/25/2008 12:28 0.0039 -1.5 2.1 14 0.003
Clearfield 6/25/2008 14:28 0.00252 -1 0.9 0.4 0.001
Sunset 6/25/2008 16:34 0.02086 -9.6 14.8 9.7 0.016
Roy 6/25/2008 18:35 0.03429 -16.4 27.3 18.5 0.028
Roy 6/25/2008 20:30 0.01971 -9.1 15.8 10.8 0.016
Sunset 6/25/2008 22:30 -0.04741 22.3 -38 -25.9 -0.039
Time Diff 0:27:00
Boulder 6/25/2008 10:01
Boulder 6/25/2008 12:01 N/A 5.4 3.8 5.7 -0.004
Boulder 6/25/2008 14:01 N/A -2.8 0.8 -0.4 0.003
Boulder 6/25/2008 16:07 N/A -17 -18.1 -23.2 0.01
Boulder 6/25/2008 18:08 N/A 13.9 -0.9 4.7 -0.014
Boulder 6/25/2008 20:03 N/A 7.3 5.5 8 -0.005
Boulder 6/25/2008 22:03 N/A 5 2 3.6 -0.004

Table 20b. Second part of data comparing 6/25/06hdl variation peak measurements to
observatory data. H, Z, and F are in nT. | is igrdes. Change Lat = Change in latitude. Model
data from National Geophysical Data Center.

Note that the peak moves northward throughoutdtesrhorning, afternoon and early
evening. In the late morning and early afternobmaves slowly, then picks up pace in the late
afternoon and early evening. The total amount ekpmisplacement from 10:28 to 20:30, about
10 hours, is about 0.08 degrees latitude. Betw@e302and 22:30 it shifts southward for the first
time, about 0.05 degrees latitude.

Similar to the 11/25/07 same-day peak measurertitere doesn’t seem to be any
magnetic parameters that come close to being equibpposite to that recorded by Boulder.
While in Utah, the magnetic parameters show theesdinection of change until the 20:30 to
22:30 interval, in Boulder 3 out of the 4 parametasive the same direction of change between
10:01 to 12:01, and 16:07 to 22:03, but a diffedirgction between 12:01 and 16:07. Boulder Z

shows a slightly different behavior, having a diffiet direction between 14:01 and 18:08. While
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Utah shows the largest magnitude of change betd@®&4 and 18:35 for all 4 parameters,
Boulder shows the largest magnitude of change let#d:01 and 16:07 for 3 out of the 4
parameters. Boulder Inclination shows the largesgmtude of change between 16:07 and
18:08.

On August 7, 2009, | recorded peak locations Bsiguring an approximately eight hour
interval. These peak measurements occurred nedfdtike Carolina-Virginia border. | had slept
3 nights on an airbed at 314 degrees. | was onsiti@n phase delayed. This was thus a phase-
delayed (unsplit) 45-peak with one night of BADt{lwho seasonal effects. Sunrise in this area
was at 6:21 a.m., and sunset 8:10 p.m. Averagé&uflat longitude) for these measurements was
(36.62, -77.53legrees). The closest observatory is Frederickshurigh at (38.20, -77.37) is
about 1.6 degrees north and 0.16 degrees easerkeleburg is thus about a minute advanced
compared to these locations. I'll present my peaksarements without matching observatory
data (Table 21a, 21b). When the Fredericksburglsatames available sometime in 2010, the

same analysis can be performed as in the abovexamples.

Location Date Time Lat Long Elev (m) H Z E
Weldon, NC  8/7/2009 12:53 36.42766 -77.59312 -40 21850.7 46022.1 50945.9
Garysburg,

NC 8/7/2009 14:57 36.48410 -77.54793 -1 21829.9 46057.7 50969.2
Rt 301, VA 8/7/2009 17:06 36.62634 -77.55613 26 21770.2 46172.4 51047.4
Jarratt, VA 8/7/2009 18:58 36.75871 -77.47991 42 21720.1 46262.8 51107.8
Jarratt, VA 8/7/2009 20:56 36.79211 -77.46659 41 21707 46286.9 51124.1

Table 21a. First part of data showing 8/7/09 dilvaaiation peak measurements.

1
64.602

64.64
64.756
64.85
64.875
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Change
Location Date Time Lat Change H Change Z Change F Change |
Weldon, NC  8/7/2009 12:53
Garysburg,
NC 8/7/2009 14:57 0.05644 -20.8 35.6 23.3 0.038
Rt 301, VA 8/7/2009 17:06 0.14224 -59.7 114.7 78.2 0.116
Jarratt, VA 8/7/2009 18:58 0.13237 -50.1 90.4 60.4 0.094
Jarratt, VA 8/7/2009 20:56 0.03340 -13.1 24.1 16.3 0.025

Table 21b. Second part of data showing 8/7/09 diwrariation peak measurements.

Comparing the diurnal variation data here to tiehlélata on 6/25/08, one can find the
same general pattern (although the amount of pealement is much greater here): the peak
moving slowly north in the early afternoon, theoking up pace in the late afternoon and early
evening, then slowing down and reversing directifiar sunset. | didn’t stay late enough to
observe the peak reverse direction and move sbuthmy 20:56 measurement definitely
showed its northward movement slowing down (on8/dégrees north between 18:58 and
20:56, compared to 0.13 degrees north between Bn@@8:58). Total amount of peak
displacement north is 0.36 degrees (compared Bdkgrees in Utah on 6/25/08)

On October 8, 2009, | recorded peak locationsédiduring an approximately nine hour
interval. | also recorded 6 H-P transitions dutinig interval. These peak and H-P transition
measurements occurred in Fuquay-Varina, North @exol had slept 2 nights on an airbed in a
nearby motel at 265 degrees. | was at ideal ciaradhythm. This was thus a 2-day reset C-peak
at ideal circadian rhythm, with no seasonal eftethe differences between this day’s test and
the first three tests are that this is the onlygaiptest, and in this test | never used my car—I
always walked to the peak and H-P transition. Euo¢ that the H-P transition was so close to the
peak at this (cardinal) E-W bed angle allowed meet®the diurnal variation of the H-P

transition and HZW for the first time.
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Sunrise in this area was at 7:15 a.m., and sa €50 p.m. Average (latitude, longitude)
for the peak measurements was (36.60, -78egrees). The closest observatory is
Fredericksburg, which at (38.20, -77.37), is aldoGtdegrees north and 1.4 degrees east.
Fredericksburg is thus about 6 minutes advancegaced to these locations. I'll present my
peak measurements without matching observatory(dlatae 22a, 22b). When the
Fredericksburg data becomes available sometim810,2he same analysis can be performed as

in the first two examples.

Location Date Time Lat Long Elev (m) H Z E 1
Fuquay-

Varina 10/8/2009 13:16 35.58693 -78.77286 102 22126.3 45529.3 50621.1 64.081
\F/:?ilrjgy- 10/8/2009 13:46 35.58964 -78.77317 117 22125 45531.3 50622.3 64.083
\F/:?il#;y- 10/8/2009 14:42 35.59412 -78.77407 119 22123.1 45535.1 50624.8 64.087
\lj:?iLrj]Zy- 10/8/2009 16:05 35.59871 -78.77443 117 22121.4 45538.8 50627.4 64.091
\F/:?ilrjgy- 10/8/2009 18:11 35.60255 -78.77426 115 22119.8 45542 50629.6 64.094
\F/:?ilrjgy- 10/8/2009 20:00 35.59783 -78.77439 112 22121.7 45538.2 50627.1 64.09
\F/:?ilrjgy- 10/8/2009 22:00 35.59687 -78.77434 118 22122 45537.4 50626.5 64.09

Table 22a. First part of data showing 10/8/09 dalivariation peak (N-H transition)
measurements.

Change

Location Date Time Lat Change H ChangeZ Change F Change |
Fuquay-

Varina 10/8/2009 13:16

Fuquay-

Varina 10/8/2009 13:46 0.00271 -1.3 2 1.2 0.002
Fuquay-

Varina 10/8/2009 14:42 0.00448 -1.9 3.8 2.5 0.004
Fuquay-

Varina 10/8/2009 16:05 0.00459 -1.7 3.7 2.6 0.004
Fuquay-

Varina 10/8/2009 18:11 0.00384 -1.6 3.2 2.2 0.003
Fuquay-

Varina 10/8/2009 20:00 -0.00472 1.9 -3.8 -2.5 -0.004
Fuquay-

Varina 10/8/2009 22:00 -0.00096 0.3 -0.8 -0.6 0



Table 22b. Second part of data showing 10/8/0hdiwrariation peak (N-H transition)
measurements.
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The first thing to notice is that the same genpadiern as the Utah 6/25/08 and NC/VA

8/7/09 tests holds: slow increase north in theyesdternoon, followed by more rapid increase

north in the late afternoon, followed by a slowdoavrd then reversal south after sunset. The

second thing to notice is that total displacememtimthroughout the day is only 0.02 degrees

latitude (compared to 0.36 degrees on 8/7/09, @degrees on 6/25/08). Whether this smaller

amount is due to this being a C-peak measuremedteoto it being a stable bed angle (BAD

was only 0.01 degrees), or due to my walking toptaak instead of driving to it, is unclear.

Tables 23a and 23b show the diurnal variatiomefH-P transition.

Location Date
Fuquay-

Varina 10/8/2009
Fuquay-

Varina 10/8/2009
Fuquay-

Varina 10/8/2009
Fuquay-

Varina 10/8/2009
Fuquay-

Varina 10/8/2009
Fuquay-

Varina 10/8/2009

Time
13:29
14:55
16:22
18:34
20:16

22:16

Lat

35.57855

35.58649

35.58885

35.58774

35.58735

35.58708

Long
-78.77124

-78.77275
-78.77304
-78.77298
-78.77295

-78.77288

Elev (m)
101

120
127
126
119

124

H

22129.8

22126.4

22125.3

22125.7

22126

22126.1

YA

45522.2

45528.4

45530.4

45529.5

45529.2

45528.8

E

50616.2
50620.3
50621.5
50620.9
50620.8

50620.5

Table 23a. First part of data showing 10/8/09 dilixariation H-P transition measurements.

1
64.074
64.081
64.083
64.082
64.081

64.081



Location Date
Fuquay-

Varina 10/8/2009
Fuquay-

Varina 10/8/2009
Fuquay-

Varina 10/8/2009
Fuquay-

Varina 10/8/2009
Fuquay-

Varina 10/8/2009
Fuquay-

Varina 10/8/2009

Time
13:29
14:55
16:22
18:34
20:16

22:16

Change
Lat

0.00794
0.00236
-0.00111
-0.00039

-0.00027

Change H ChangeZ Change F Changel
-3.4 6.2 4.1 0.007
-1.1 2 1.2 0.002
0.4 -0.9 -0.6 -0.001
0.3 -0.3 -0.1 -0.001
0.1 -04 -0.3 0
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Table 23b. Second part of data showing 10/8/0diurariation H-P transition measurements.

Notice how the H-P transition does not move asath as the peak (0.01 degrees north

compared to 0.02 degrees north for the peak). Natligo that the H-P transition moves south

before sunset (18:50 local time), while the peak@scssouth only after sunset. While there is no

comparison observatory data yet, it's reasonabt®ihclude from the above data that the peak

(N-H) and H-P transitions appear to be using deifiéimagnetic parameters.

Combining the N-H and H-P transition data, one se@the diurnal variation of HZW in

degrees latitude (Table 24).



City
Fuquay-
Varina
Fuquay-
Varina

Fuquay-
Varina
Fuquay-
Varina

Fuquay-
Varina
Fuquay-
Varina

Fuquay-
Varina
Fuquay-
Varina

Fuquay-
Varina
Fuquay-
Varina

Fuquay-
Varina
Fuquay-
Varina

Date
10/8/2009

10/8/2009

10/8/2009

10/8/2009

10/8/2009

10/8/2009

10/8/2009

10/8/2009

10/8/2009

10/8/2009

10/8/2009

10/8/2009

Time
13:16

13:29

14:42

14:55

16:05

16:22

18:11

18:34

20:00

20:16

22:00

22:16

Lat
35.58693

35.57855

35.59412

35.58649

35.59871

35.58885

35.60255

35.58774

35.59783

35.58735

35.59687

35.58708

Long

-78.77286

-78.77124

-78.77407

-78.77275

-78.77443

-78.77304

-78.77426

-78.77298

-78.77439

-78.77295

-78.77434

-78.77288

102

101

119

120

117

127

115

126

112

119

118

124

265

265

265

265

265

265

265

265

265

265

265

265

N-H

H-P

N-H

H-P

N-H

H-P

N-H

H-P

N-H

H-P

N-H

H-P

0.00838

0.00763

0.00986

0.01481

0.01048

0.00979

116

-8.9%

29.2%

50.2%

-29.2%

-6.6%

Table 24. Diurnal variation of HZW on 10/8/09. HZ¥®\in degrees latitude. %= % Change in

HZW.

Note how HZW decreases slightly in the early afb®n, increases greatly in the late

afternoon, then decreases after sunset. An integagtsult of this is that except for the firstalat

point, my motel (i.e. my sleeping location) washe Happy Zone for the remainder of the day.
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Secular change calculations from 2-day reset data

Since magnetic models include secular changenrdtion, if my body were looking at
one of the magnetic parameters for 2-day reset pesikion, there should be no change in this
parameter over time. In other words, the correfatietween the magnetic parameter and # of
days since reference should be very small. Thisnass, of course, that the magnetic model is
accurately representing secular change. The IGRfddkel, which | am using, was last updated
in 2005, and predicts secular change for the falligviive years based on past data. The IGRF-
15 model, due out in 2010, should have a more ateuepresentation of magnetic field changes
during the 2007-2009 time period, since it is base@dctual changes that occurred during that
period.

Table 25 includes Utah 2-day reset values (ideakpocation), containing the magnetic

model parameters for the data originally preseitéichble 12.

Location Date Time H Z E 1 Days
C/45-Peak Measurements (2-day bed angle reset)--ldeal Peak Location

Farmington 6/20/2008 11:14 21264 48367.4 52835.3 66.268 171
Farmington 6/29/2008 12:41 21261.3 48369.9 52836.4 66.272 180

Layton 7/3/2008 11:51 21234.3 48410.2 52862.5 66.316 184
Centerville 7/6/2008 11:27  21281.7 48331.8 52809.8 66.235 187
Bountiful 8/3/2008 12:08 21305.1 48282.4 52774  66.19 215

Salt Lake 8/6/2008 13:15 21350.8 48204.2 52720.9 66.11 218
Kaysville 8/12/2008 12:24 212345 48397.9 52851.3 66.311 224
Salt Lake 8/15/2008 11:29 21348.4 48206.5 52722.1 66.114 227
Santaquin  7/24/2009 14:12 21692 474819 52202.3 65.447 227

Table 25. Utah 2-day reset peak data including miggmodel values. H, Z, and F are in nT. | is
in degrees. For additional information on theseies) see Table 12. Days = # of days since
1/1/08. Model data from National Geophysical Daéater.
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Here are the correlations between the magnetanpaters and # of days:

r (H, # days) =0.52, df = 7, ns.
r (Z, # days) =-0.52, df =7, ns.
r (F, # days) =-0.52, df = 7, ns.
R (I, # days) =-0.52,df =7, ns.

While due to the small sample size none of theetations are significant, they are all
above 0.50 in magnitude, indicating that none efftur magnetic parameters are accurately
representing the secular change of the 2-day pesdt location in Utah.

Table 26 has North Carolina 2-day reset peak gdlideal peak location), containing the

magnetic model parameters for data originally presskin Table 15.

Location Date Time H Z E ] Days
C/45-Peak Measurements (2-day bed angle reset)--ldeal Peak Location

Rt 117 9/22/2008 14:00 22192.3 45467.7 50595 63.983 265
Rt 117 9/27/2008  12:44  22277.5 45294.6 50477 63.81 270
Pikeville 10/13/2008 12:53 22188.4 45468.5 50594 63.988 286
Wilson 2/12/2009 12:28 22115.4 45571.4 50654 64.113 408
Wilson 3/3/2009 12:43 22116.2 45563.4 50647 64.108 427
Rt 117 3/18/2009 14:20 22159.9 45475.5 50587 64.02 442
Goldsboro  4/15/2009  13:30 22257.5 45270 50446 63.818 470
Goldsboro  4/22/2009  13:15 22254.7 45273 50447 63.823 477
Goldsboro  8/21/2009  13:52 22260 452225 50404 63.792 598

Table 26. North Carolina 2-day reset peak dataidioy magnetic model values. H, Z, and F are
in nT. l is in degrees. For additional informatiom these values, see Table 15. Days = # of days
since 1/1/08. Model data from National Geophysizatia Center.

Here are the correlations between the magnetiorfaand # of days:

r (H, # days) = 0.14, df = 7, ns.
r (Z, # days) = -0.40, df = 7, ns.
r (F, # days) =-0.47,df =7, ns.
r(l, # days) =0.27,df =7, ns.
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These correlations are smaller than those fouthé data, indicating that these model
values better predict secular change in North @adhan in Utah. The winner among the
factors is H (horizontal component), with a cortiela only 52% of the magnitude of the next

highest correlation (1).

Comparison of the ideal North Carolina peak logatitagnetic properties to magnetic properties
during my childhood

The reader may wonder why the Happy Zone (i.e.natighome) in NTZ 0 is in North
Carolina, at about 35 degrees latitude, considehagl grew up in the New York City area,
about 5 degrees of latitude north. If one consideysollege years (ages 18-22) as a part of my
childhood, possibly influencing the location of magc home, then Charlottesville, VA at 38.13
degrees latitude is still about 3 degrees northefcurrent position of the peak.

Note also that the peak has a NW-SE inclinatioabafut 5.11 degrees longitude / degree
latitude in North Carolina, and that | reported titeal” 2-day reset peak (0 BAD, no circadian
rhythm or seasonal effects) at (35.38, -77.99). &pected location of the peak at New
Providence longitude (-74.39) is thus:

35.38 deg latitude — ((-77.99 deg longitude — {3P4ddeg longitude}) / (-5.11 deg longitude / 1
deg latitude))
= 34.68 deq latitude, which is about six degreesisof New Providence (40.70).

Perhaps the peak was near New Providence duringhitdhood, then shifted south due
to magnetic secular change over the last 30-4Gy&ais can be seen from comparing the
model magnetic field values at the “ideal” 2-dagetepeak in North Carolina on Jan 1, 2008 to

the range of values in northern New Jersey durigghidhood (I'll assume 0 elevation for the
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sake of simplicity) (Table 27). Let's assume nomthidew Jersey is New Providence (its
proximity to Plainfield and New York City makes srassumption reasonable), and that my

childhood went from 1/1/66 (about four months ptmiconception), to 1/1/86 (just shy of my

19" birthday).
Location Date H Z F | % Diff H % DiffZ % Diff F % Diff |
North Carolina 1/1/2008 22223.7 45489.9 50628.3 64.963

New Providence 1/1/1966 18096 53824 56784.6 71.417 -18.57% 18.32% 12.16% 9.93%
New Providence 1/1/1986 19432.9 51810.8 55335.4 69.44 -12.56% 13.90% 9.30% 6.89%

Table 27. Comparison of magnetic values betweeNtrth Carolina “ideal” 2-day reset peak
(0 BAD, no circadian rhythm or seasonal effectd\&w Providence. H, Z, and F are in nT. | is
in degrees. % Diff H = %(H2 — H1) / H1. Similar fothers. Model data from National
Geophysical Data Center.

While the rate of geomagnetic secular change w Revidence during the 1966-1986
period varied, the direction of change didn’t, se 1966 and 1986 values can be thought of as
upper and lower ranges. As can be seen from tlie, thie errors are substantial (ranging from
about 7% to about 19%), much more than can be ggh&om model errors (~50 nT or < 1%,
Lowes, 2005).

What about comparing the North Carolina ideal g+dset peak to magnetic values in
Charlottesville, VA, during my college years (apgmately 1/1/1985 until 1/1/1990)? Table 28

has this comparison:
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Location Date H Z F | % Diff H % DiffZ % Diff F % Diff |
North Carolina 1/1/2008 22223.7 45489.9 50628.3 64.963

Charlottesville 1/1/1985 20544.3 50803.7 54800.4 67.982 -7.56% 11.68% 8.24% 4.65%
Charlottesville 1/1/1990 20646.3 50256.9 54332.6 67.666 -7.10% 10.48% 7.32% 4.16%

Table 28. Comparison of magnetic values betweethNGarolina “ideal” 2-day reset peak (0
BAD, no circadian rhythm or seasonal effects) ta@ittesville. H, Z, and F are in nT. l is in
degrees. % Diff H = %(H2 — H1) / H1. Similar folhets. Model data from National Geophysical
Data Center.

As with the New Providence values, these Chaduiile values can be considered as
upper and lower ranges. While the errors are (ptally) lower, they are still too high for any of

the four parameters to be seriously considerecmrgidates.

Conclusion regarding magnetic parameters determiogak location

The only reasonable conclusion from the data almtleat either the peak location isn’t

determined by geomagnetic factors, or if it issiitt determined by H, Z, F, or I.
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Discussion

North-South Map

The ability to perceive whether I'm north or soofrmagnetic home can be thought of as
a “limited functionality GPS,” or LFGPS. Althoughe potential is there for me to distinguish
how far from home I'm located based on the sevefityositive or negative symptoms, | find it
hard to actualize this potential. The main problernhat so many other things can increase
symptom severity, everything from sleeping fac{erg. artificial magnetic fields, circadian
rhythm and seasonal effects, bed angle), socigdrigcstress, etc., that it is hard to distinguish
between these factors. So the LFGPS is only reliabla way to distinguiskhetherone is north
or south of home, ndtow far. The lack of any ability to distinguish betweerngeeast or west
of home, along with the LFGPS’s low sensitivity, kaa it useless as a compass. Although |
know I'm north or south of home, to get north outol need to use some external navigational
aid.

The data doesn’t support that the north-south imégpsed on geomagnetic factors,
although it doesn’t contradict it, either. The fdwt manipulating bed angles changes the north-
south map indicates that there is some connectitthanmagnetoreceptive process. While | have
shown that analyzed separately the magnetic paeasndt Z, F, and | do not appear to
determine peak location, it's possible that theybperceives some mathematical combination of
these factors. The fact that each of them vari@sragasonably regular manner in the north-south

direction make them candidates for use in a narsttirsmap.
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Bed Angle Data

The fact that orienting one’s bed at a particuanpass angle can have such strong and
consistent effects on peak location and HZW igdliff to explain other than by
magnetoreception (ignoring for the moment the folési of the placebo effect). What other
physical factor than the geomagnetic field can equrg/siological changes based on one’s bed
angle?

The BAD and HZW curves can, combined with a thecaétmodel, help reveal some of
the characteristics of the sleeping magnetorecéftdR). The SMR seems distinct from, but
interacts with the waking magnetoreceptor (WMR%. likely that the SMR is not light-
dependent (since one’s eyes are shut during ske®mh excludes radical pair-based processes.
Since magnetite-based magnetoreception is notdigbéndent, the SMR is possibly magnetite
based. The WMR, on the other hand, may be radaielgased. The fact that | cannot feel the
peak when blindfolded suggests that the WMR istdagrpendent.

My ability to feel magnetoreceptive feelings bykow directly at the early afternoon
sky indicates that there may be a third type of me&gyeceptive process occurring. The body
may be perceiving geomagnetic information direfittyn sunlight, perhaps by analyzing its
spectral composition (see Fig. 9 in the Scientificoduction for indirect support for this from
the animal literature). Another possibility, whichviates the need to come up with a separate
magnetoreceptive process, is that the radicalmpaihod may be enhanced by the sunlight. The
fact that | can feel the peak after dark (althougthout the guidance of magnetoreceptive

feelings) indicates that the WMR can still functiorthe absence of sunlight.
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Function of BAD?

Since BAD shifts the position of magnetic homestehkilometers per day, one may
wonder what possible function it serves. If ounptive ancestors used the LFGPS for
navigation, having magnetic home shift significdistances north or south would make it
difficult for them to find their way home. One caithagine that these early navigators tried to
align their beds in such a manner to minimize BA@nsidering that they had no technical
compass to guide them, and probably no concepfibedangle effects. It seems that
evolutionary advantage would have been conferretth@se navigators who did not experience
BAD.

My hypothesis is that BAD is a result of livingam environment with significantly
different magnetic properties than the environnaeming the CDP. From a theoretical
perspective, inclination would seem to the magnedi@ameter that is most responsible for BAD.
While BAD represents peak movement per day as @ifumof two-dimensional bed angle, one
must be cognizant of the fact that any magnetotaaeprocess occurs in three dimensions.
Inclination represents the magnetic vector’s dewmafrom horizontal. It's reasonable to assume
that during the CDP the SMR’s development was erfeed by the inclination of the magnetic
vector. It's also reasonable to assume that ewwlutever provided a means for us to adapt to
significantly different magnetic fields than thabat we experienced during the CDP. It's
unlikely that our primitive ancestors either liiecthg enough or traveled far enough from their
birthplace to experience inclination differenceatttive experienced in my lifetime.

As further evidence supporting this hypothesispjgare Fig. 11 (Utah BAD curve) to

Fig. 12 (North Carolina BAD curve). Notice that rotly is Fig. 11 more regular, but it has



125

lower amplitude (i.e. there is less BAD across nhest angles). The IGRF-10 model predicts
inclination in my Salt Lake City, Utah bedroom &t Bdegrees, and inclination in my
Wilmington, NC bedroom at 62.9 degrees. Notice ftomdifferences in the curves what a
profound effect a ~ 3.2 degree difference in iradiion has. In fact, the BAD curve is so irregular
near the 45-peak range in North Carolina thatieaps that magnetoreception is barely
functioning. Consider also that inclination in Newovidence during my childhood ranged from
about 69.4 to 71.4 degrees, which is 3.3 to 5.3a#Eghigher than the inclination | experienced
in Utah. | predict that if | slept at ~70 degreeslination and measured BAD, then the BAD
curve would be flattened, i.e. there would be lodBacross most bed angles. Unfortunately for
me, it's unlikely that I'll find the peak in the ntnental United States at any location that is
close to 70 degrees inclination. It may be possiidevever, to test this hypothesis in a sleep lab,
in which | sleep surrounded by an artificial magméeld with 70 degrees inclination.

Using similar reasoning, the fact that maximum H®.85 degrees latitude in Utah,
and almost twice this much (1.64 degrees latitud®)orth Carolina, indicates that as bed
inclination approaches 70 degrees the HZW curverbes flattened. A smaller HZW is
functionally superior for navigation because itroars the search area when one is trying to

make one’s way home.

NTZ's/Circadian Rhythm/Seasonal Effects

Natural Time Zones, circadian rhythm, and seaseffietts can be thought of as products
of my body’s perception of the time-varying chaeaistics of the geomagnetic field. NTZ'’s,

which are the only kind of east-west mapping thgthody does, are based on a 25.7 minute
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solar time interval. While the exact interval detaring circadian rhythm and seasonal effects is
unknown, there’s evidence that these effects a@l@@sed on a 25.7 minute interval.

Does the 25.7 minute NTZ have any physical basafbell (2003, p. 70) mentions
(Fourier analysis) spectral peaks in the geomagffietd at 6, 8, 12, and 24 hours, but not 25.7
minutes. But consider this indirect evidence: A72Binute NTZ is 1/56 of a solar day. A 6 hour
peak is 1/4 of a solar day (or 14 NTZ'’s), an 8 hoeak is 1/3 of a solar day (not evenly divisible
into 25.7 minute NTZ’s), a 12 hour peak is 1/2 aiotar day (or 28 NTZ'’s), and a 24 hour peak
is a full solar day (or 56 NTZ’s). Assume that thenan body perceives the 6 hour, 12 hour, and
24 hour spectral peaks. Each of these is evenlgildig into NTZ's. Perhaps the body combines
the information from all three harmonics into afif@oral map” that it can use to locate one’s
position in the day.

The fact that both NTZ west crossings (probably) eincadian phase delays (definitely)
shift the peak south indicates a connection betWe€ELis and circadian rhythm shifts. Similarly
for the NTZ east crossing and circadian phase amsashifting the peak north. The peak shift
south when one moves west, and north when one neastsmay be my body’s attempt to
compensate for the northwest-southeast inclinaifdhe east-west peak line in North America.
The fact that | have symptoms when circadian rhyigout-of-sync with the solar day indicates
that my body is trying to match some internal rimytto the external diurnal variation of the
geomagnetic field. When this rhythm is out-of-symgy, symptoms may be a type of “pain”
signal. The fact that the NTZ transitions are ledat ~ 6.43 degree longitude intervals from the
town | grew up in indicates that the body is alsatehing the diurnal variation of the

geomagnetic field to a reference rhythm set duttiegCDP. This connection is the only one I've
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been able to find that definitely links data gadeeduring this research project to a location |
lived in as a child.

Which internal rhythm is the body using as a b&sigircadian rhythm peak shifts? I've
observed that any peak-shift related psychologiffacts from early or later bedtime happens
within 5 hours of going to bed. Early or late wakgetime doesn’t seem to have an effect on
peak location, although early wake-up time can nmakdired and cranky due to truncated sleep.

The fact that peak shifts are dependent on bediuheot wake-up time seems to
exclude the melatonin rhythm, which is stronglyuehced by wake-up time (Burgess et al.,
2003; Burgess & Eastman, 2006). Could it be sinipdyearly part of the sleep rhythm? The
problem with sleep rhythm as a basis for circadighm effects is that it takes ~ 1.5 hours of
later bedtime to compensate for the one hour padgance due to daylight savings time. If the
body were comparing the early part of the sleephrnyto the diurnal geomagnetic rhythm, then
there should only be one hour needed of later imedto compensate for the one-hour daylight
savings time phase advance. Another problem wadpsihythm is that I've noticed it takes
several days for circadian rhythm to adjust toeting to a city in a different NTZ. Until | fully
adjust, | remain phase delayed (or advanced, depgod which direction I've traveled),
regardless of bedtime in the new place.

So it seems that assuming a 25.7 minute circachaseptransition time, that the daylight
savings time hourly change produces two transifibosan hour of bedtime difference only
produces one transition. Therefore there must badependent rhythm that shifts a full hour
when the daylights savings time change occurspblytshifts about 30 minutes when bedtime is

advanced or delayed an hour.
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This rhythm could be one of the measurable rhytfexs prolactin, rectal temperature,
cortisol, etc.) that are known to vary independeatisleep rhythm and of each other (Wehr et
al., 1993). It could also be a rhythm that conterapotechniques cannot measure. Lab studies
can help ascertain what rhythm is being used.

Seasonal shifts are likely an evolutionary leftofrem a seasonal-migrating common
ancestor. It's possible that contemporary seasmigidating animals are motivated to carry out
their migrations by geomagnetic peak shifts norteauth. For a non-seasonal migrating animal
like myself, the peak shifts are indicating theedtron | should move (north before both
solstices) to make the seasonal day length withimutes of reference. Similar to NTZ and
circadian rhythm effects, the body likely is compgrthe diurnal variation of the geomagnetic
field to a reference variation, but instead of noeag phase difference (NTZ and circadian

rhythm) it is measuring length of day.

Split 45-peak and NTZ's

| suggested in the previous section that a prabfaiction of the NTZ is to shift the peak
south as one moves west. In the Results sectialtllated, based on same-day peak
measurements (Table 10), that this shift is 0.2febs latitude south per NTZ transition west.
The change per transition for 45-peak circadiattmychanges is 0.35 degrees latitude
(averaging the Utah and NC values—Tables 14 andThé) average C-peak change per
transition is 0.29 degrees latitude (Table 17)tH&ONTZ shift amount is closer to the C-peak

circadian shift amount than the 45-peak shift anhoBimce under ideal conditions the 45-peak
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and C-peak in NTZ 5W are at about the same locati@enNTZ shift amount must be the same
for both 45 degree and cardinal bed angles.

If there are uneven magnetic fields when sleepmgrcadian rhythm effects, however,
then the Utah 45-peak becomes split. | calculatedbleé 14) the size of this split to be 1.74
degrees latitude. Dividing by 5, the number of Nifahsitions in Utah, one arrives at 0.35
degrees, which is equal to the 45-peak circadighahount. So it seems that the split 45-peak

is a result of the body’s shifting the peak souttadditional 5 circadian transitions.

Future directions

(In this section | assume that experiments wildbae on me, since I'm the one claiming
to have magnetoreceptive abilities. Practical adersitions, however, may prevent this from
happening. Similar experiments can be done on ®thizh selected clinical disorders, with the
understanding that the location of the N-H, H-R] BT Z transitions will be different for each
individual, based on when and where they spendicbdd.)

The most important thing needed is for double-bBrgeriments to be done to determine
if the results presented in this paper are actuhlly/to magnetoreception. Placebo effect has to
be considered a possible explanation until suclerxgnts are done.

I've argued against the placebo effect throughlistpaper, trying to show how the
observed results frequently contradictexhsciousexpectations (or | never had conscious
expectations in the first place). But having stddisychology, I'll freely admit the power of the

subconscious mind. It could be that the peak, Ingteaand other effects, however
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mathematically consistent, are in fact the resulhy deep-seated wish to have
magnetoreceptive abilities.
There are two types of experiments that can elteidaat’s going on: field experiments

and lab experiments.

Field Experiments

Baker’s (1989) paradigm of double-blind field expeents via literally blindfolding
subjects will not work for studying this phenomenbty WMR is light dependent, so using a
blindfold will suppress my abilities. It's not cledowever, if being blindfolded en route to a
destination, then having the blindfold removedhat destination, will lead to my being able to
find the peak at its predicted location. My oneeaxignce with blindfolds indicates that | was
able to find the peak after being temporarily bloided. I'm not sure, however, if the peak
would have been in a different location if | dido&e the blindfolds.

Another argument against using blindfolds is thhew| wear them, | get drowsy and
feel like dozing off. Sleeping in an uncontrolle@dgmetic environment like a bus or a car is not
advisable. Any studies of my magnetoreceptive taslineeds to be cognizant of the following
fact: my sleeping behavior needs to be experimentallyraited. The reasons are clear from the
Results section.

Let’s be precise about the meaning of experimditadiness in this context: | don’t need
to beliterally blind, but | need to be blind to outside cues taat help me ascertain my position.
The need for early afternoon natural light to prmelmagnetoreceptive feelings (and thus a

perception of being north or south of magnetic hpmakes this tricky, but not impossible.
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I'll propose an alternate experimental methodoldiggke a standard passenger bus.
Darken or cover the windows, and visually isolde driver’'s section so that | get no outside
visual clues. Install a sunroof, which will usuatlg kept closed and covered. During the drive,
the only light I'll experience is indoor light. Haxtthe bus drive to predetermined locations which
are either north or south of the predicted magreiioe location (with allowances for errors in
the prediction). At these locations, stop the u$ @ancover and open up the sunroof so | can see
the sky, but not any landscape features. Then affitieen minute wait I'll state whether I'm
north or south of home. Then go to the next predetesd location, and repeat the procedure. If
I have no special abilities, I'll do no better thelmance—50/50. My claim is that I'll be near-
perfect in my responses. (Note that if | sleefha45 degree bed angle range, I'll be able to
indicate whether I'm north or south of home withaay wait, and without the bus stopping. The
15 minute wait after stopping the bus is to accoua® limitations from my sleeping in the
cardinal bed angle range).

If the experiment is designed correctly, and the s a bathroom and source of food
and water, there will be no need for me to leaectihs at all during the experiment.

An alternate experimental design is to replicateawn field experiments in a double-
blind way. Using the same experimental bus setupeéwe, drive to a predetermined location.

I'll state whether I’'m north or south of the pedke driver will then drive a predetermined
distance in the direction I guide him (i.e. tow#nd peak). Then he’ll stop, and I'll make another
judgment of my north-south position. If he overstsothen I'll direct him the opposite direction.
Gradually, as | do in my unblind experiments, lddde able to direct the bus to the peak. Once
the bus is in prepeak (i.e. close to the peakh wieenever it stops it should be oriented north-

south . This will allow me to walk the peak in thes aisle—again obviating the need to ever
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leave the bus. The experimenter will record the G&8dinates of my peak reaction, which will
later be compared to prediction. While statisticghis case are harder to analyze, if | had no
special abilities it’s highly unlikely that I'd beble to direct the bus anywhere close to the
predicted location. My claim is that | should béeato direct it within a reasonable error of the
predicted location.

Another possibility is to let me out of the bus ditane with an open-topped wooden
box as described by Baker (1989, p. 90). With ltiais, | could see the sky but not the horizon.

The common thread among all these designs is the¢d some way to directly look at
the sky without being able to perceive objectshdfre’s any question as to whether I'm blind to
landscape details, the bus test can be done witint@ol group. A good control group would
consist of people whare familiar with the test areas. If people in thettohgroup do no better
than chance, then you can assume that the metisodfisent to block the conventional uses of
vision.

Another experimental field paradigm is for me teegl in the 45 degree bed angle range,
so that | could feel the peak while moving in thus bThen the bus could drive along various
routes, one of which was randomly selected to besung an N-H or NTZ transition. | should be
able to feel prepeak as we approach the peakihiegmeak as we cross it. This can be done with
a closed sunroof, as | can feel prepeak and petoutilooking at the early afternoon sky (e.g.
when | found the peak at night). Once | state kifie¢l the peak, the bus can then go back and
retrace the route slowly (I won’t be able to feéelhen traveling in the reverse direction, so the
bus will need to approach the peak from the sameetiton as it originally did). After several
attempts, assuming the bus is correctly positianent the peak, | should be able to walk the

peak in the bus aisle.
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The bus paradigm can be used for other experimecitsling finding the NTZ (E-W)
peak, acquiring data for BAD and HZW curves, andiging the effects of circadian rhythm and
seasonal changes.

The major practical limitation of a field experimas that it must be done neawy
magnetic home. Since my magnetic home (theorefjcailicles the earth, one can find home at
any longitude. One is severely restricted withilatke, however. (This isn’'t the case with NTZ
crossings which are unrestricted with latitude fegtricted with longitude). It's true that bed
angle, circadian rhythm, and seasonal effects k#ihmnsagnetic home, but the amount of shift is
limited. More importantly, the initial experimentsose intended to verify whether or not | have
magnetoreceptive ability, should bentrol experiments—i.e. experiments under ideal
conditions. This means that the peak should btsimeal location, with no BAD, circadian
rhythm, or seasonal effects.

Another obvious problem is that since the magrsis of the peak is unknown, the
exact location of the peak outside of Utah or N&@#rolina is also unknown. While one can
make a reasonable guess where it is in the cotéihEnited States by drawing a line through
the North Carolina and Utah ideal peak locationis, will likely have increasing error the further
one gets from any known peak locations. If theaaseis to be done in other continents, the
location of the peak in these places is unknownfdigwing my magnetoreceptive feelings,
however, | should be able to eventually find iaay longitude. Consideration needs to be made,
however, that if the magnetic parameters (e.ginatibn) are different enough from those |
experienced in my childhood, or if inclination eversed in sign (e.g. the Southern Hemisphere),

my magnetoreceptive abilities may not functionlat a
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Lab experiments

The field experiments can suggest that | have dityato spatially locate myself without
using the traditional senses. They camtive however, that magnetoreception is involved is thi
ability. Similar to arguments given against Baké€i'989) experiments, other explanations are
plausible: it's possible that | am actually seeémgpugh of the environment to determine my
position, or that | have a special “inertial sehsdjich combined with a photographic map
memory can allow me to determine which route theibuaking. (As an aside, | am not aware of
having a strong inertial sense, and definitely dbhave a photographic memory.) Even if it can
be shown that my ability to locate myself is nopeledent on image-forming vision or inertial
sense, there’s no way to be sure that my bodying ke earth’s magnetic field to determine
north-south position or east-west position. It colog altitude, humidity, temperature, spectral
composition of sunlight, etc.

The control possible in lab experiments makes uphfese deficiencies in field
experiments. The most exciting aspect of the rebdan doing is that it leads to an
experimental paradigm in which magnetoreceptionbmhoth verified and understood in a
manner impossible before.

For example, my research suggests that my bodyusegome magnetic property to
locate home on a north-south axis, and to feel drdtm north or south of home. This can be
tested in the lab. An experimental apparatus casebap produce an artificial magnetic field
around my body. To test this hypothesis, the magfietd must be capable of being altered in a

precise manner. The more precision, the better.
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By randomly varying a particular magnetic propemtyile holding everything else
constant, then having me state which zone I'mtioan be verified if in fact 'm using a
magnetic property to locate myself. If | do sigcéfntly better than chance, this would be the
most convincing evidence of human or animal mageegption to date.

Of course, | may not be perceiving the Earth’s negigrfield. Or | may be perceiving it,
but combining it with some other physical propdryg. spectral composition of sunlight) to
determine my position. Alternative hypotheses daa ke tested in the lab. The spectral
composition and intensity of the artificial light the experimental chamber can be
independently varied to see what effect they havenagnetoreception.

Any lab experiment needs to be cognizant of thetfeat when awake | seem to be
impervious to virtually any artificial magnetic fte Perhaps my body focuses on the time-
varying characteristics of magnetic fields to fileait artificial ones from the natural
geomagnetic field. In this case, the lab experimeélineed to create artificial magnetic fields
with time-varying characteristics that approximgite geomagnetic field’s time-varying
behavior.

I’'m much more sensitive to artificial magnetic éislwhen sleeping, so there’s a better
chance of eliciting a response by manipulating reéigriields in the sleep environment. While
holding everything else constant, the experimecderrandomly create artificial magnetic fields.
If I indicate that my sleep was disturbed when anly when it coincided with an artificial
magnetic field test, this would support my hypotbéisat artificial magnetic fields disrupt my

sleep.
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Combining field and lab experiments

By combining field and lab experiments, this resbaroject can prove whether or not |
have magnetoreceptive abilities. If | do have mégneeeptive abilities, it can explain what
magnetic and other properties | use to perceivendgnetic field, and it can explain how
magnetoreception works in real life. Say, for exlmthat | do perceive some magnetic field
property. If this property as revealed by field esiments is within a reasonable error of the
property as revealed by lab experiments, then aneconclude that magnetoreception in the lab

is essentially the same as magnetoreception irifeal

Experimental control of sleeping behavior

Due to the effects of bed angle and circadian mybm the location and size of magnetic
home, my sleeping behavior for the duration ofaekperiment will need to be experimentally
controlled. “Sleeping behavior” includes the bdgk eénvironment around the bed, the bed angle,
the time | go to bed and wake up, the timing angiilon of any sleep interruptions, and the
timing and location of naps. The ideal double-blahekp environment would be a cylindrical
room containing no ferrous materials and no elegtequipment, with a bed that can be rotated
and then locked into place, and with no visual slieeindicate what direction the bed is oriented.
| should enter the room blindfolded, so I have raorfe of reference with which to judge the bed
angle. All effort should be made to prevent medp.n

An alternative double-blind sleeping chamber wdugda room with an artificial magnet
surrounding the bed. This magnet should be caprlgenerating a magnetic field the

characteristics of which | and the experimentets wihom | interact will be blind to. The
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artificial magnet should allow for experimental nanations such as varying the magnetic field
inclination, declination, and total intensity acgalfferent parts of the body. This will allow far
determination of what elements of the magnetiaftee body responds to, and the location of
the sleeping magnetoreceptor.

If one wants to gather data for the BAD and HZW/dtions, then one will need to be
prepared to spend a lot of time. Just one data paitthe BAD curve requires three nights—two
nights for the BAR and the first measurement okgdeaation, and a third night to allow for
BAD, followed by the second measurement of peaétion the following day. This assumes
that all one is concerned with is the first nighBAD. If one wants to measure additional nights
of BAD then more time is necessary. If one assuim&s20 data points in one quadrant are
necessary to get a good idea of the BAD and HZWesjrthen the minimal time needed is 60

days. If one wants to gather data across all 3§@eds, then the minimal time is 240 days.

Long range

It's premature to speculate on where this reseaua lead, considering that my
magnetoreceptive abilities haven’t been verifiedt Bs a relevant question especially when
considering whether or not to spend time and méoelp an in-depth case study.

It's highly unlikely that the majority of people W& similar abilities to me. It's also
highly unlikely that if | do have magnetoreceptafglities, I'm the only one.

If verified in me, the most logical next step woblel to study selected clinical
populations. OCD/tics, bipolar disorder, and scpirenia are clinical disorders that would

make sense to study. All three disorders are ctexiaed by opposing symptom clusters
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(positive/negative). Do people with bipolar disarbecome depressed when they’re north of
magnetic home, and manic when south? Do people@@b/tics have obsessions and
compulsions when north of magnetic home, and tiesnsouth? Do people with the unipolar
correlates of these disorders (e.g. major depresisorder, OCD) also have magnetoreceptive
abilities, but only respond when they're at oneessfl magnetic home, but not the other? All
these questions hint at a more fundamental questierthe symptoms of some serious
psychiatric disorders the human equivalent of thienal instinctual response to being north or
south of home?

This human research can guide future animal reseltany elementary questions, such
as where the magnetoreceptors are located, bymietanism do they perceive the magnetic
field, and how animals use the information receifreth these receptors to navigate, are still
largely unknown. If humans use a combination otiredtlight and a magnetic property to
perceive the magnetic field, then likely many otheimals do the same. If humans have an NTZ
of 25.7 minutes, then likely some other animalsehidns. If humans have a fundamentally
different type of sleeping magnetoreception thegracts with a waking magnetoreception, then
some animals probably also have this. New discesenvolving animals can also shed light on
human magnetoreception, as it does for the othresese If human magnetoreception is linked
with some psychiatric disorders, as | speculate@biien animal research can be used as it

never has been able to before to help understashtt@at psychiatric disorders.
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Conclusions

Since my research is ultimately based on subjecéisponses, it's impossible for me to
scientificallyprovethat | have magnetoreceptive ability. What | hakiewn is that it'possible
that the observations and data I've acquired amsistent with my having magnetoreceptive
ability. It's also possible that they're partly emtirely due to the placebo effect. Double-blind
studies are needed to verify if | indeed have magreeptive abilities.

| had two goals when | began this study:

1) Understand if my feeling differently in differeplaces may be due to my ability to

perceive the geomagnetic field.

2) If it is due to my ability to perceive the geagmetic field, then to use any knowledge

gained both for my own benefit and for the benaffinankind.

As far as I'm concerned, | do have magnetorecehilities, and | know enough now to
be able to use magnetoreception for my own ber@#t.already radically changed my sleeping
behavior. At home, and as much as possible wheasling, | sleep on an air mattress, in an even
magnetic field, at an angle that minimizes BADolalBAR sometimes to clear out the
cumulative effects of BAD. | set my bedtime so tbiatadian rhythm will be in sync with the
solar day (which means being cognizant of wheresleeping and whether or not daylight
savings time is in effect).

My move to Wilmington was based partially on gegmetic factors. Any future moves
will be based on magnetic factors. My experiencé&/ilmington has convinced me that if | want
to be in the Happy Zone, | should live as closp@ssible to the peak at its ideal location.

Wilmington, which was about 130 km south of theaidecation of the peak, was in the southern

edge of the Happy Zone at 45 degree bed angled.dgdn’t feel well there. The unstable BAD
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curve, the seasonal effects, and the high sengitwiartificial magnetic fields when sleeping
made Wilmington a less-than-ideal place. An altBvedo living near the peak is to move a
northern city, that although is deep in the Nega#wone has an inclination close to that which |
experienced as a child. This ~ 70 degree inclinatichich | experienced recently on a visit to
Chicago, makes for less sensitivity to artificisdgnetic fields when sleeping. This lower
sensitivity gives me more flexibility in housingr.@angements. The problem is that my symptoms
increase the further | move from the peak.

To benefit mankind, my magnetoreceptive abilitieey exist, need to be scientifically
verified. If | continue to live near the peak, &plto continue to research some areas, including
effects of bed angle, but no matter how much moeséarch, and no matter how mathematically
convincing my data, it’s still limited by my subjae methodology. In other words, I think there
are diminishing scientific returns from any furtliesearch. The information I've acquired to
date should be enough to guide a scientist to partbe appropriate tests needed to verify my
ability. And | hope a researcher will read this @aand decide that it's worth his or her valuable

time to perform double-blind testing.
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Appendices

Appendix A: Video Transcript

| am in the Negative Zone, | am walking towardspleak and [shaking] I'm entering the
peak right now. As you can see, it’'s an intenseeggpce, but very short lived [shaking stops].
Now, I'm stopped, I'm in the Happy Zone, and | feghrkedly different. I'm going to reenter the
peak from the south side. [Turns around and walgkgking] I'm in the peak again [shaking

stops]. Now, I'm out of the peak, I'm in the NegatiZone.
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Appendix B: Complete Utah BAD Data

Elev Bed N-H / # Days BAD or
Location Date Time Lat Long (m) Angle H-P BAD Hzw
Route 28 4/22/2008 12:52 39.58188 -111.86190 1583 298 N-H
Route 28 4/22/2008 14:20 38.95307 -111.86021 1579 298 H-P 0.62881
Route 28 4/23/2008 12:14 39.22841 -111.84800 1594 298 N-H 1 -0.35347
Farmington 6/29/2008 12:41 40.97583 -111.88321 1268 357 N-H
Farmington 6/29/2008 13:02 40.95873 -111.88342 1277 357 H-P 0.01710
Farmington 6/30/2008 12:52 41.00368 -111.90337 1290 357 N-H 1 0.02785
Farmington 6/20/2008 11:14 40.97239 -111.89112 1286 309 N-H
Spanish
Fork 6/20/2008 13:09 40.12201 -111.59793 1423 309 H-P 0.85038
Kaysville 6/23/2008 14:20 41.03275 -111.93794 1304 309 N-H 3 0.02012
Layton 7/3/2008 11:51 41.04866 -111.95583 1315 318 N-H
Bear River 7/4/2008 13:30 41.61966 -112.12836 1305 318 N-H 1 0.57100
Bountiful 7/4/2008 14:54 40.90872 -111.88542 1302 318 H-P 0.71094
Centerville 7/6/2008 11:27 40.93020 -111.87905 1300 263 N-H
Centerville 7/6/2008 12:07 40.90441 -111.87887 1312 263 H-P 0.02579
Kaysville 7/7/2008 12:03 41.03959 -111.93992 1301 263 N-H 1 0.10939
Bountiful 8/3/2008 12:08 40.88080 -111.89207 1301 289 N-H
Midvale 8/3/2008 13:05 40.61943 -111.89075 1322 289 H-P 0.26137
Layton 8/4/2008 12:06 41.08803 -111.97328 1378 289 N-H 1 0.20723
Salt Lake
City 8/6/2008 13:15 40.78560 -111.89948 1285 258 N-H
Salt Lake
City 8/6/2008 12:40 40.76775 -111.89990 1248 258 H-P 0.01785
Salt Lake
City 8/7/2008 11:19 40.76691 -111.88563 1265 258 N-H 1 -0.01869
Kaysville 8/12/2008 12:24 41.04308 -111.94821 1284 293 N-H
Murray 8/12/2008 13:21 40.68041 -111.88849 1283 293 H-P 0.36267
Rt 13 8/13/2008 13:00 41.64270 -112.13069 1306 293 N-H 1 0.59962
Salt Lake
City 8/15/2008 11:29 40.79122 -111.90218 1255 280 N-H
Midvale 8/15/2008 13:01 40.61181 -111.89085 1341 280 H-P 0.17941
Salt Lake
City 8/17/2008 12:12 40.72606 -111.89944 1297 280 N-H 2  -0.03258

Complete Utah BAD Data. Time is local time. N-H =@ative to Happy Transition. H-P =
Happy to Positive Transition. BAD or HZW = Degréattude per day (BAD) or Degrees
latitude (HZW). Bed location was in Salt Lake Ci\0.72, -111.81).
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Appendix C: Complete North Carolina BAD Data

Elev Avg Bed SD Bed N-H / BAD or
Location Date Time Lat Long (m) Angle Angle H-P HZW
Fremont 12/18/2008  13:21 35.57030 -77.97482 31 306.6 0.8 N-H
Carolina
Beach 12/18/2008 16:45 34.03153 -77.89508 -5 306.6 0.8 H-P 1.53877
Rt 301 12/19/2008  14:20 36.09560 -77.72622 111 306.6 0.8 N-H 0.52530
Wilson 2/12/2009  12:28 35.70459 -77.92278 50 314.8 0.9 N-H
Wilmington 2/12/2009  17:15 34.06926 -77.89703 1 314.8 0.9 H-P 1.63533
Gaston 2/13/2009  12:56 36.49746 -77.64463 35 314.8 0.9 N-H 0.79287
Goldsboro 2/23/2009  12:49 35.34008 -78.02955 3 309.5 0.8 N-H
Sunset
Beach 2/23/2009  16:06 33.91280 -78.58217 1 309.5 0.8 H-P 1.42728
Hollister 2/24/2009  13:38 36.18729 -77.82335 54 309.5 0.8 N-H 0.84721
Wilson 3/3/2009  12:43 35.70811 -77.90596 32 302.6 1.0 N-H
Greenevers 3/3/2009  14:52 34.77301 -77.96045 76 302.6 1.0 H-P 0.93510
Gaston 3/4/2009 12:41 36.50721 -77.63073 24 302.6 1.0 N-H 0.79910
Rt 117 3/18/2009  14:20 35.59231 -77.97269 15 363.2 0.9 N-H
Rt 117 3/18/2009  14:20 35.56294 -77.97541 34 363.2 0.9 H-P 0.02937
Ringwood 3/19/2009  15:15 36.21083 -77.84676 67 363.2 0.9 N-H 0.61852
Goldsboro 4/15/2009  13:30 35.34374 -78.02856 25 357.7 0.8 N-H
Rt 117 4/15/2009  13:55 35.32281 -78.03724 35 357.7 0.8 H-P 0.02093
Rt 117 4/16/2009  13:10 35.14319 -78.12923 36 357.7 0.8 N-H  -0.20055
Goldsboro 4/22/2009  13:15 35.35421 -78.01256 15 359.9 0.7 N-H
Rt 117 4/22/2009  13:39 35.33195 -78.03584 19 359.9 0.7 H-P 0.02226
Rt 117 4/23/2009  13:04 35.30652 -78.04509 -20 359.9 0.7 N-H  -0.04769
Rt 301 5/15/2009  14:55 35.84487 -77.83215 41 346.0 1.2 N-H
Rt 117 5/15/2009  16:41 35.56227 -77.97542 49 346.0 1.2 H-P 0.28260
Wilson 5/16/2009  15:04 35.69476 -77.94026 33 346.0 1.2 N-H  -0.15011
Goldsboro 8/21/2009  13:52 35.35473 -78.01210 21 264.5 1.6 N-H
Rt 117 8/21/2009  14:20 35.32657 -78.03619 24 264.5 1.6 H-P 0.02816
Goldsboro 8/22/2009  13:35 35.36725 -78.00775 11 264.5 1.6 N-H 0.01252
Rt 55 9/8/2009  13:52 35.62819 -78.82180 117 263.0 1.6 N-H
Fuquay-
Varina 9/8/2009  14:23 35.58066 -78.79971 103 263.0 1.6 H-P 0.04753
Fuquay-

Varina 9/9/2009  14:02 35.59123 -78.79433 126 263.0 1.6 N-H  -0.03696



Goldsboro
Mt. Olive
Rocky
Mount

Pikeville
Mt. Olive
Rt 117

9/15/2009
9/15/2009

9/16/2009

10/1/2009
10/1/2009
10/2/2009

13:59
13:03

13:52

13:39
14:52
14:45

35.34165
35.21224

35.96705

35.49425
35.21028
34.92855

-78.03007
-78.07122

-77.80733

-77.98168
-78.07071
-78.06792

22
50

34

51
a7
37

268.4
268.4

268.4

348.3
348.3
348.3

1.4
1.4

1.4

1.0
1.0
1.0

144
N-H
H-P
N-H
N-H

H-P
N-H

Complete North Carolina BAD Data. Time is local &nN-H = Negative to Happy Transition.
H-P = Happy to Positive Transition. BAD or HZW = @ees latitude per day (BAD) or Degrees

latitude (HZW). Bed location was in Wilmington (22, -77.87). Note that due to a more precise
bed angle data collection method in North Carofireasus Utah), | present average and standard

deviation bed angle in this table.

0.12941

0.62540

0.28397
-0.56570
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