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Abstract

Field-based investigations of haunt-phenomena have revealed that
magnetically remarkable signatures may exist in speci�c locations
associated with strange experiences. However, no �eld-study to date
has carried out a detailed assessment of both magnetic frequency and
amplitude components present in such environments. In the present
study, we carried out a follow-up investigation that further examined
a recently documented magnetic anomaly from a reputedly haunted
English castle. We report the �rst �eld-based investigation of ampli-
tude and frequency-based (FFT) analyses of a magnetically remark-
able microenvironment associated with repeated instancesof strik-
ing anomalous experiences. Both the existence of a large static in-
homogeneous magnetic �eld and complex temporal distortions in the
time-varying (AC) magnetic �elds were measured. Implications for
anomalous perceptions are discussed.

Introduction

Recent research suggests that locations associated with repeated in-
stances of haunt-type experiences may contain magnetically remarkable
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signatures (Braithwaite, 2004; Braithwaite, Perez-Aquin o, & Townsend,
in press; Wiseman, Watt, Greening, Stevens, & O'Keeffe, 2002; Wise-
man, Watt, Stevens, Greening, & O'Keeffe, 2003; see Persinger & Koren,
2001). Under certain circumstances these locations may in�uence spe-
ci�c neural/experiential processes in certain individual s. The net result
of exposure to such �elds could be that observers may subsequ ently
bias their impressions of ambiguous stimuli towards a paran ormal in-
terpretation within a particular `magnetic context' (see H ouran, 2000;
Lange & Houran, 2001, 19971), or indeed such �elds may induce more
elaborate forms of direct sensory hallucination (see Persinger & Koren,
2001).

However, despite the useful nature of these studies it is sti ll some-
what unclear as to what is both necessary and suf�cient for a m agnetic
environment to contain experience-inducing characterist ics within cer-
tain contexts. This is particularly the case in terms of deta iled time-
varying and frequency-based components of magnetic signat ures. If we
accept the general working hypothesis that magnetic signat ures can be
crucial, then we need to start asking more detailed question s about the
signatures and contexts themselves. One possibility is that what is both
necessary and suf�cient for a particular magnetic �eld to ex ert an in�u-
ence in one context, is the same for most other contexts. Alternatively, it
could be that these factors vary dependent on other context-dependent
contributions present at that time (either related to the in dividual or the
environment). Irrespective of the possibilities, assessing the magnetic
microenvironment is now a task of major importance for the �e ld-based
investigation of a reputed haunting.

The present study

We returned to investigate a reputedly haunted English Cast le. The
location was Muncaster Castle situated on the west-coast of the lake-
district (see Braithwaite, 2004; Braithwaite et al, in press). In previous
studies we have shown that areas associated with striking ha unt-type
reports, were also distinguishable along magnetic dimensi ons – with
crucial areas showing much increased variability. One area of impor-
tance identi�ed for both eyewitness accounts and magnetic a nomalies

1We acknowledge that magnetic �elds themselves are not the on ly variable with the potential to
in�uence perceptions in observers. Many other physical dim ensions and contextual factors may con-
tribute and even predominate in certain cases. Nevertheless, striking experiences do seem to be associ-
ated with magnetic signatures and we concentrate on this com ponent here.
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is the Tapestry room bed (see Table 1 for a summary of the most striking
reports). However, previous investigations were unable to assess how
the magnetic variability was being shared across complex ti me-varying
sources, localised static DC sources, or interactions between the two.
The purpose of this return visit was to initially assess in mo re detail (i)
the nature of the static distortions, (ii) the nature of the t ime-varying am-
plitude and frequency components, and (iii) basic interact ions between
static and time-varying components.

Table 1: A summary of some of the main experiential component s reported by Tapestry-room
bed occupants

Content of experience / reports from some occupants
of the Tapestry room bed
Sounds of children crying / screaming
Sounds of adult voices
Feelings of a sensed presence / being watched
Fleeting visual shadows / apparitions
Hearing footsteps – bangs and raps
Bouts of ringing in the ears
Severe headaches / migraine
Being touched in the night
Bouts of dizziness
Periodic feelings of severe foreboding
Feelings of a weight on the chest / body pressing down

Method

Design & procedure

The study was carried out at Muncaster Castle, Ravenglass in West-
Cumbria on the evening of Tuesday the 26th October, 2004, between
7:00pm and 11:30pm. We carried out a preliminary magnetic su rvey of
the Tapestry room (TR) bed using a Silva navigational compass, which
was repeatedly passed over and around the bed area. This was then
followed up by taking a series of precise measurements using the Mag-
netic Anomaly Detection System (MADS) which employs two sep arate
digital �uxgate magnetometers interfaced directly to lapt op computers.
To do this we divided the bed up into 3 discrete reference poin ts placed
along a central dividing line. These were (i) the pillow area , (ii) the
middle of the bed, (iii) the foot of the bed. One sensor (Sensor A) was
placed on the pillow and remained there for the whole experim ent. The
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other sensor (Sensor B) was moved to the different bed reference points
and produced a series of time-linked synchronised magnetic measure-
ments from those locations. We also ran two separate baseline estimates
which included (i) a condition measuring the pillow with all the lights
turned off to assess how the nearby bedside lamps, and their d emand
on the AC power supply were contributing to the overall AC mag netic
�elds measured (no-lights), and (ii) a mid-room measuremen t which
represents an area localised to the bed, but existing outside of any static
anomaly (as determined by prior surveys and repeated here by the com-
pass survey). The approximate mid-room point was located 3 – 4 m
distance from the TR bed. Each location was measured for 10mins du-
ration. All frequency-based and FFT analyses were carried out using
Sigview signal analysis software (http://www.Sigview.co m/).

Frequency-spectrum analysis (FFT/STFT) con�guration

The time-varying components of the amplitudes measured wer e
separated by applying Fourier Transforms to the data. We car ried out
two separate forms of Fourier Transform. Firstly, we applie d a standard
frequency-only Fast Fourier Transform (FFT) on complete 10 min ses-
sions. This revealed how much of the magnetic energy was contained
within what major frequency components (between DC – 125 Hz) . Cou-
pled to this we also carried out a Short-Term Fourier-Transf orm (STFT)
based on a `moving window' approach where peak amplitudes we re
measured at discrete temporal intervals through the signal . Further-
more, a Short-Term Fourier Transform analysis which provid ed a time –
frequency and amplitude representation of the �elds measur ed was also
carried out. This showed not only what frequency components were
present, but also when in time they occurred and to what magni tude.

Results

The compass test revealed a strong de�ection in the magnetic �eld
around the bed. The compass needle was being considerably de�ected
by the bed up to a distance of around 2 metres, this de�ection b eing
more than 90 degrees close to the iron mesh bed support itself. This
indicates a strong localised static anomaly2.

Results from the MADS bed-survey were as follows: Firstly, t here
were large differences between the overall static DC �elds m easured at

2The beds in nearby rooms showed no magnetic reaction at all wh en tested.
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the three bed reference points. Overall mean amplitude leve ls are given
in Table 2 along with their associated standard deviations ( as an index
of variability). Turning the lights off had only a minimal im pact on the
measured amplitudes indicating that they were not a crucial contributor
to the background ambient magnetic environment in the bed ar ea.

Table 2: Mean �eld strength (static amp) and standard deviatio n for each measuring session
during the bed survey and baseline measurements. Note; low- load measurements were taken
in the pillow region with all the room and bedside lamps turne d off.

Sensor Static Std- Sensor Static Std-
Location (A) amp (nT) dev Location (B) amp (nT) dev
Pillow area 23,144 24 Bed centre 93,013 61
Pillow area 23,145 24 Bed foot 57,202 109
Pillow area (no lights) 23,143 24 N / A - -
Mid-room 74,021 22 N / A - -

Standard FFT

A visual examination of the �elds measured was carried out to re-
veal any peaks, transient AC events, DC shifts, or any time-b ased vari-
ability within the data series (see Figure 1). After inspect ion (which
did reveal some anomalies – reported below) we applied a FFT t o the
10min data series on the Total combined (

p
x2 + y2 + z2) data for every

sensor location. The predominant AC component (Figure 1) across all
locations surveyed was found to be primarily a 50 Hz waveform (UK
mains-frequency), when con�rmed using a FFT (Figure 2). Not e, there
is a difference in amplitudes between the raw AC variability and that
shown in the FFT peak. This is because not all the energy is exactly 50
Hz, at all times. Due to an odd modulation effect (discussed b elow and
shown in Figure 4) this often caused instances of frequency spreading
around the base of the peak (e.g., estimates of 48 Hz – 52 Hz).

As the measurements were taken within a living environment t hat
had electrical wiring the presence of a 50 Hz peak is not surpr ising and
should be an expected contribution to some degree. The 50 Hz aver-
ages for the whole measuring session at each location, alongwith their
associated standard deviations are shown in Table 3.

Short-Term FT (STFT) analysis

We compared the variability at the various bed-reference lo cations
to the respective time-linked matched baseline measurements. Firstly,
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Figure 1. An example of the raw waveform magnetic time-series data me asured at 250 samples
a second by Sensor A (bed centre session). This speci�c illustration shows an `inverted pulse'
instance. The clear difference between the pulse and the general background variability can be
easily seen (values given in nT).

Figure 2. An example of the time-series magnetic data converted into the frequency domain
via an FFT applied to the data series (from the �rst 8 seconds of the bed centre session). The
frequency spectrum between DC –125Hz is shown. Here a clear 50Hz peak of approximately
44nT can be seen. This represents the contribution from arti�cial man-made wiring to the back-
ground �elds measured. This �gure shows how much magnetic ener gy is contained within
what frequency components.
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Table 3: Total average 50Hz frequency amplitudes measured via the FFT procedure for each
sensor location. All values are given in nT.

Sensor 50Hz Std- Sensor 50Hz Std-
Location (A) amp (nT) dev Location (B) amp (nT) dev
Pillow area 15.1 1.2 Bed centre 39.1 3.1
Pillow area 15.4 1.2 Bed foot 26.1 9.3
Pillow area (low-load) 15.9 0.7 N / A - -
Mid-room 9.9 1.4 N / A - -

we computed a moving-window STFT on the combined values and
moved through each signal in steps of 30 seconds (approx 7500sam-
ples3) to create a series of `amplitude bins' (note these amplitud es only
refer to the energy contained within the 50 Hz frequency spik e). At
every 30 sec bin, we recorded the peak 50 Hz amplitude measurement
(in nT). Each sensor run for each location produced 20 amplit ude bins.
We then compared and analysed the differences between the locations
by calculating the variance for each data set and dividing th ese into
each other to produce an F-Max value (a derivative of the F-ra tio when
unequal variances are suspected: Keppel, Sau�ey & Tokunaga, 1992),
which is then compared to an adjusted P-value. This revealed the fol-
lowing results. The variability measured in the bed-centre was signif-
icantly more increased relative to the time-linked measure ments from
the pillow-area, F adj (19;19) = 6.67,p < .01. The bed-foot was also signif-
icantly more variable than time-linked measurements from t he pillow-
area, Fadj (19;19) = 60.10,p < .001. We also compared the “no-lights” pillow
measurement against the average of the two pillow sessions that had
the lights on. Although there was a trend for a marginal reduc tion in
variability, this difference was not signi�cant, F adj (19;19) = 2.94,p > .025.
Finally, we averaged the variability for all three bed-grid positions (as
a general representation for variability in that area) and c ompared this
to the mid-room baseline location. The variability in the be d region was
signi�cantly increased relative to the mid-room baseline a rea, Fadj (19;19)

= 16.8,p < .001.

3Due to concerns from an 8 second modulation effect we repeated the above analysis with a moving
window restricted to 8 seconds bins that moved in phase with t he effect. This meant that in most cases
each 8 second bin contained data that was, as much as possible, stationary within itself. Although the
size of the effects altered slightly, the relative differen ce between the results remained unaltered.
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Visual Analysis of `inverted-pulse' events

Moving through the signals, the visual analysis revealed wh at ap-
peared to be a number of `inverted pulses' (see Figure 1, for a typical
example). These pulses were present at all locations surveyed, and oc-
curred throughout the measuring period (though they varied consid-
erably in amplitude at different locations). In all cases th e pulses dis-
played the same characteristics, consisting of a sudden, large drop in
the AC �eld component, returning to its previous value. The a verage
pulse duration was approximately 480 ms for all locations. T he pulses
appeared at the same time in the matched data �les from both lo cations
in each synchronised pair. Therefore, whatever was causing the pulses,
its in�uence was affecting all the locations measured. The w aveform fre-
quency during the pulse remained at 50 Hz, the same as the AC wave-
form surrounding it. It was also immediately apparent that t he pulses
occurred at intervals that were integer multiples of approx imately 8 sec-
onds.

In Figure 3 the frequency of each multiple of 8secs gap is plot ted.
The leftmost column is the number of 8sec gaps (the most frequent),
followed by 16sec gaps, then 24sec etc.

Figure 3. A frequency-plot of each multiple of 8 secs gap. The leftmos t column is the number
of 8 sec gaps between pulses (the most frequent), followed by 16 sec gaps, then 24 sec etc.

The degree of change between the AC pre-pulse and AC during-
pulse amplitude differences were also calculated. The change in ampli-
tude during the pulse (the `pulse depth') is de�ned here as th e average
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AC amplitude over the 500 ms preceding the pulse minus the ave rage
amplitude during the pulse. The pulse depth is important bec ause it
represents a sudden change in the energy contained within th e overall
50 Hz �eld. Table 4 shows the average amplitudes before and du ring
the pulses, as well as the depth (i.e., difference), for eachpulse.

Table 4: Amplitude inverted-pulse characteristics measur ed by both sensors at the same time.
These values (nT) represent average amplitudes collapsed across all pulse instances

Sensor Pre- During- Pulse Sensor Pre- During- Pulse
Location (A) pulse pulse `depth' Location (B) pulse pulse `d epth'

amp amp amp amp
Pillow area 20 7 13 Bed centre 76 45 31
Pillow area 30 15 15 Bed foot 71 49 22
Pillow area 30 14 16 Mid-room 25 14 11

Table 4 shows that the highest AC �elds, occurred at the bed fo ot
and bed centre locations. These same areas also saw the largest pulse
`depth'. On occasion pulses easily exceeded 40 nT. This suggests that
these areas may well be closer to the source of the pulse effect, since
the depth of the pulse should increase with increasing proxi mity to the
source. It is clear that apparent depth varies in proportion to overall AC
amplitude.

Time-based STFT:

Consistent with the moving-window STFT analysis reported
above, we also carried out a time-STFT plot on the data series which
reveals more vividly that the energy contained within the 50 Hz peak
was not constant, but varying over time . The example given in Figure 4
shows a segment from a measuring period taken from the bed-centre lo-
cation. The 50 Hz peak that makes up the principal component a nd gen-
eral waveform can clearly be seen as an obvious ridge in ampli tude. In
addition, as one traces the ridge across time, four large amplitude drops
or `notches' can be seen. Furthermore, in phase with these notches the
50 Hz peak did display some minor frequency-spreading and di stortion
at the base of the peak. The illustrated segment represents pulses that
seemed to display an 8 second interval pattern. The overall d uration
represented in Figure 4 is approx 30 seconds worth of data.
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Figure 4. Data from an STFT showing a time-frequency representation of the magnetic �elds
measured. Frequency is represented along the x-axis (1 – 70 Hz) and shows a clear large ridge
or peak at 50 Hz. Time is represented along the y-axis (0 – 36 sec) and amplitude is represented
along the z-axis (max 40 nT). As can be seen the 50 Hz �eld is present throughout the measur-
ing period. However, now plotted over time, a number of inver ted pulses in the amplitude
can also be seen. This procedure reveals not only what frequencies are present, but also how
long they are present for (continuous or sporadic) and displ ays any temporal discontinuities
in the magnitudes of the �elds present (as can be seen in the 50 Hz ridge over time).

Discussion

We returned to an English castle to investigate both the stat ic and
time-varying (frequency) components of a particular magne tic anomaly
previously implicated in a reputed case of a haunting. The pr esent �nd-
ings extend prior measurement studies by including here an e valua-
tion of both the natural magnetic and the spectral component s present
during the measurement period. The nature of this anomaly an d its
experience-inducing potential are brie�y discussed below .

Static magnetic �eld distortions

The largest contribution to the localised anomaly is clearl y a static
�eld. This static ambient magnetic �eld is distorted in a maj or way (see
Table 2). The largest distortion found was over 70,000 nT, implying that
the metal mesh may well be magnetised and not just highly perm eable.
The large static �eld variability between the bed areas surv eyed and
the rest of the room will result in high magnetic gradients ar ound and
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across the TR bed. If an occupant of the TR bed were to move their head
frequently in such a steep magnetic gradient it could potent ially induce
highly variant magnetic distortions around their skulls. T he distance
from the pillow and the centre of the bed is around 1 m. Based on es-
timations from the present data, there is an implied gradien t of at least
70 nT/mm. Thus, relatively modest movements in either the he ad of
someone on the bed or of the metal mesh itself would easily exp ose the
head to changes well in excess of 100 nT.

Varying Magnetic Fields

The main contribution to the ambient AC �eld is overwhelming ly
coming from a 50 Hz power-frequency source. In contrast to th e static
anomaly, the AC contributions to the general TR area are low – on av-
erage being less than, 30 nT. However, the level of this ampli tude was
varying considerably over time. One possibility for the pul ses in am-
plitude could be phase modulation. Interestingly, the cast le employs a
3-phase power system in which the phases are separated by 120degrees.
The presence of a 3-phase system certainly increases the likelihood that
the modulation effect could indeed be due to separate 50 Hz ma gnetic
contributions that are out of phase with each other. For phas e modula-
tion to reducean ambient �eld of the same frequency, it would need to
be out of phase by over 120 degrees. This possibility requires further
examination.

There are no discernable patterns to the gaps between pulses
though clearly the shortest intervals (8 seconds) are the most frequent
(Figure 3). The relationship between gap frequency and inte rval is strik-
ing. The largest pulse depths are around the foot and centre of the bed
(Table 4), implying that the source is physically nearer to t hose areas.

In terms of haunt-type experiences, the pulses are interesting be-
cause of their very low-frequency (up to 0.125 Hz) and amplit ude (the
largest drop recorded was over 40 nT). For instance, other research has
suggested that low-frequency signatures (in the region of t he brain ac-
tivity from 0.5 – 40 Hz) are particularly potent for encourag ing neu-
rophysiological shifts and experiential changes in indivi duals (Bell,
Marino, & Chesson, 1992; 1994; Randall & Randall, 1991; see Persinger
& Koren, 2001). Such a low-frequency is also well within the s ame range
of natural geologically de�ned �elds which have also been su spected in
some anomalous reports (Persinger, Ludwig & Ossenkopp, 1973; see
Persinger & Koren, 2001; Roll & Persinger, 2001). Furthermore, mag-
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netic �eld variability as low as around 11 nT – 15 nT has been as soci-
ated with increased strange perceptions reported in some �e ld studies
(Wiseman et al, 2003; Stevens, personal communication). The magnetic
variability contained simply with the 50 Hz component here i s well in
excess of those suggested estimates (irrespective of the variability com-
ing from the static anomaly of the bed itself).

Though the pulses are created out of a 50 Hz �eld (which is not
a complex �eld) it would be `seen' by a DC magnetometer, and by
a human brain, as a pulse in the static �eld. Importantly, the non-
homogeneous nature of these pulses, varying in time and magn itude
do share some similarity to the arti�cial signatures employ ed in labora-
tory studies. The natural and spontaneous characteristics of a speci�c
area (the TR bed) are associated with �eld signatures very si milar to
those associated with physiological changes (Persinger & Koren, 2001)
and experiential reports (Wiseman et al. 2002, 2003).

How could these anomalies underlie the haunt reports?

Occupants of the TR bed are clearly immersed in a strong, static,
spatially inhomogeneous and a temporally variable complex magnetic
�eld. The variability of the �elds would be greatly exaggera ted by
movement within the bed. The distortion in the static �eld ca used by the
magnetic bed support occurs independently of and is in no way related
to the electri�cation of the castle. Individual movement by bed occu-
pants would induce vast time-variant and complex changes in the �elds
directly surrounding the individual. Therefore, time-var ying changes
can occur here in the complete absence of any electrical supply or equip-
ment and, as such, does not need a power source in order to produce
signi�cant distortions.

Secondly, on top of this, additional low-frequency AC rippl es in the
base 50 Hz �eld also add further temporal complexities to the magnetic
signatures available. Indeed, even what should be the most basic mag-
netic �eld (a 50 Hz component) is far from displaying simple p roperties.
The fact that these anomalies are most prominent in an area where oc-
cupants spend some time before reporting experiences is in line with
the suggestion that such �elds are associated with striking reports of
anomalous experiences. The nature and amplitude of this dis tortion are
similar to those reported from both other laboratory studie s and �eld-
based investigations of haunt-type reports. Although many factors may
contribute to different instances reported from the TR (bot h individually
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and environmentally) the excessive nature of the magnetic d istortion in
that precise region may not be a coincidence.
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