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Abstract :  Oscil lometry records the high frequency electrical  activity on
the skin surface.  These are  induced by external  ambient  e lectromagnet ic
radiations, and generated internally by physiological processes. The existence
of  these surface A.C.  osci l la t ions  is  fundamental  to  the  exis tence of  an
e lec t romagnet ic  f ie ld  a round the  human body.  Unf i l te red  e lec t r ica l  and
inductive signals are digitally recorded using the computer sound card and
audio analysis software. The power and frequency content of the signal is
measured. A sound card with a sample rate of 96 KHz enables FFT from
0 to 45 KHz. It can be used to study the electrical response of the body to
externally administered electromagnetic radiations.  Some of the responses
seen during yoga practices are capable of inductive influences.
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INTRODUCTION

Skin  sur face  b iopoten t ia l s  a r i se  as  a
resu l t  o f  in te rna l ly  genera ted  b io log ica l
e lec t r i ca l  ac t iv i ty .  S tandard  b iopoten t ia l
recorders  have  a  f requency  response
l imi ta t ion  of  1  KHz.  High  f requency
biopotential’s  have thus been el iminated in
order  to  ob ta in  the  EGG,  EMG and  EEG.
The existence of high frequency biopotentials
appears  cont rovers ia l  and the i r  source  and
s ign i f icance  ra ther  unknown.  The  human
body  as  a  source  of  e lec t romagnet ic

radiat ions is  fa ir ly  disputed.  The electr ical
responses  o f  the  body  to  ambien t
e lec t romagne t ic  rad ia t ions  a re  d i f f i cu l t  to
quant i fy .  I t  i s  wel l  known tha t  ambien t
rad ia t ions  f rom e lec t r i ca l  and  e lec t ron ic
appl iances  induce  a r t i fac t s  in  b iopoten t ia l
record ings .  The  ro le  o f  h igher  f requency
induc t ions  in  the  causa t ion  of  d i sease  i s
being much researched (1, 6).  However, the
e lec t r i ca l  response  of  the  body  to  these
radia t ions  and the  individual  var iabi l i ty  in
th i s  response  has  no t  been  s tud ied .  So
far  bo th  these  phenomena  have  no t  been
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studied due to  the l imitat ions of  recording
ins t ruments  and  tha t  the  h igh  f requency
components  a re  t rea ted  as  no ise  and  a re
therefore  suppressed .  This  paper  repor t s  a
notebook computer based oscillometry system
for  recording the e lectr ical  act ivi ty  on the
sk in  sur face  inc lud ing  the  h igh  f requency
components .  The present  suggested method
is  capab le  o f  ob jec t ive ly  s tudying  these
unexplored  areas  us ing re la t ive ly  low cos t
equipment. It enables recording, quantification
and stat is t ical  analysis  and therefore opens
a new field of research.

METHODS

The  ins t rumenta l  se t  up  used  in  the
presen t  s tudy  i s  a  modi f ied  and  improved
form of  the  equipment  used  in  ea r l i e r
repor ted  works  (2 ,  3 ) .  Sk in  sur face
biopotent ia ls  a re  p icked up us ing s tandard
skin surface electrodes. EGG limb electrodes
were used in this study. Inductive potentials
a re  p icked  up  us ing  a  s imi la r  e lec t rode
e lec t r ica l ly  insu la ted  f rom the  sk in .  The
insulated electrode when moved outside the
induc t ive  f i e ld  o f  the  sub jec t  p icks  up
ambien t  induc t ive  vo l tages .  A second
electrode connects  the skin to the common
ear th  of  the  ins t rument .  The s ignal  p icked
up is fed into the stereo line-in audio input
of the computer audio recorder. In this study
a Conexant HD audio card (sample rate 9600
Hz)  i s  used ,  wi th  an  Audi t ion  3  windows
sound  dr iver ,  ins ta l l ed  on  a  HP Compaq
Presar io  V 6000  no tebook .  The  use  of  a
battery operated notebook computer reduces
ins t rumenta l  induc t ions .  I t  enab les
recordings at locations remote from AC power
sources or when the mains are switched off.
Adobe Audition 3 used in this study is a low
cost professional audio recording and analysis

sof tware  ava i lab le  on  In te rne t .  I t  i s  use r
f r iendly  and  i s  capable  of  FFT and  t imed
spec t ra l  waveform d isp lay .  The  waveform
view displays the changes in  the power of
the  input  s igna l  wi th  respec t  to  t ime  and
appears similar to a dual beam oscilloscope.
It  represents the summed wave form of the
simultaneously co-existent  harmonics in the
signal.  The power of the signal in decibels
can be  measured a t  any point  of  t ime and
the  average  roo t  mean  square  power  in  a
selected patch obtained. The 3D spectral view
disp lay  shows  the  moment - to -moment
changes  in  the  ampl i tude  and  f requency
content  of  the  s ignal .  The  appearance  and
the disappearance of specific frequencies or
band oscillations are noted and can be easily
located, and correlated with events and cues.
The  waveform s ta t i s t ics  and FFT data  can
be  t rans fe r red  to  Microsof t  Exce l  and
ana lyzed .  The  da ta  ob ta ined  enab les  an
objec t ive  s ta tement  o f  the  quant i ty  and
qua l i ty  o f  the  e lec t r i ca l  and  induc t ive
oscillations on the body (Table I). It can be
used to make a multi dimensional statement
on the energy status of the person. Shorted
input leads reflect the intrinsic system noise.
Open  e lec t rodes  p laced  in  the  empty
recording booth pick up ambient  induction.
The  ampl i tude  of  the  50  Hz  s igna l  i s  the
marker  fo r  induc t ion  f rom e lec t r ica l
appliances. High frequency signals are picked
up  f rom CRO screens  and  CFL bulbs .
Ambien t  rad ia t ions  induce  changes  in  the
amplitude and frequency content of the Skin
b iopoten t ia l s  (F ig .  1 ) .  These  a re  reduced
when the subject is placed on a cotton rug.
The  pos ture  and  a t t i tude  of  the  sub jec t
should  be  kep t  the  same in  the  base  l ine
and  tes t  s i tua t ion  as  these  can  a l t e r  the
signal. A variety of protocols can be used for
the  s tudy of  two s imul taneous ly  occurr ing
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events l ike:  a)  the comparison of electr ical
and inductive oscillations on the body surface;
b)  the  e lec t r i ca l  ac t iv i ty  on  two d i f fe ren t
parts  of the body; c)  the electrical  activity
from two subjects; d) the electrical response
to  a  moni to red  e lec t romagne t ic  cha l lenge
and e) the simultaneous Audio recording of
chanting and biopotential changes. The yogic
var iab les  to  be  cons idered  in  energy  f low
s tud ies  a re :  human in te rac t ion ,  pos ture ,
breathing, chanting and meditation (Fig. 2).
Ar t i fac t s  a re  recorded  f rom e lec t r i ca l
swi tch ing ,  mobi le  phone  buzzers  and
electr ical  appl iances.

RESULTS

Fig. 1 shows biopotentials induced by the
CFL bulb. The subject was seated on a mat
with his eyes closed and back facing to the
bulb  p laced  1  meter  away.  The  top  l inear
FFT shows well formed very high frequency
potent ia l s .  There  i s  a  t r iangular  format ion

TABLE I : Sorted full range FFT data sheet of biopotentials induced by a CFL Bulb.

Low (0 -1  kHz) Mid  (1 -10  kHz) High  (10-20  kHz) Very  h igh  (20-45  kHz)

Freq Hz Power -dB Freq Hz Power -dB Freq Hz Power -dB Freq Hz Power -dB

BULB OFF
4 7 – 4 5 2 5 3 1 – 6 5 17953 – 6 9 39656 – 4 3
0 – 4 8 2 4 8 4 – 6 6 12797 – 6 9 39703 – 4 3

9 4 – 5 1 2 4 3 8 – 6 6 13125 – 7 1 39891 – 5 2
1 4 1 – 5 6 2 5 7 8 – 6 6 18000 – 7 2 40078 – 5 5
1 8 8 – 6 1 2 3 9 1 – 6 7 13078 – 7 2 39844 – 5 7
4 6 9 – 6 2 2 2 0 3 – 6 8 12750 – 7 3 39281 – 5 8
2 3 4 – 6 4 2 6 7 2 – 6 8 15375 – 7 3 39469 – 5 8
4 2 2 – 6 5 2 6 2 5 – 6 8 17391 – 7 3 31219 – 5 8
2 8 1 – 6 6 2 2 5 0 – 6 8 17906 – 7 3 40125 – 5 9
8 4 4 – 6 8 2 2 9 7 – 6 8 13313 – 7 4 31266 – 6 0

BULB ON
4 7 – 4 5 2 3 9 1 – 6 8 12797 – 6 7 39563 – 3 7
0 – 4 7 3 0 9 4 – 6 8 12844 – 6 8 39656 – 3 8

9 4 – 5 0 3 1 4 1 – 6 8 17859 – 6 8 39844 – 3 9
1 4 1 – 5 5 3 0 4 7 – 6 8 17953 – 7 3 39469 – 3 9
1 8 8 – 5 9 2 4 8 4 – 6 9 17578 – 7 3 40453 – 4 1
2 3 4 – 6 4 2 5 7 8 – 6 9 12891 – 7 3 40922 – 4 2
4 6 9 – 6 2 2 4 3 8 – 6 9 12000 – 7 3 39891 – 4 2
7 5 0 – 6 8 2 5 3 1 – 7 0 17672 – 7 3 39984 – 4 2
9 3 8 – 6 8 2 6 2 5 – 7 0 17531 – 7 4 40828 – 4 2
4 2 2 – 6 3 2 6 7 2 – 7 0 12703 – 7 4 40969 – 4 3

Fig. 1 : Biopotential induced by CFL bulb.

from 39 to 41 KHz with a peak at 39.7 KHz.
The  peak  p la teaus  f rom 39  to  41  KHz on
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switching on a CFL bulb. The full range FFT
data sheet is shown in Table 1. It is obtained
by  expor t ing  the  c l ipboard  va lues  to
Microsoft Excel. The 500 most powerful peaks
are  sor ted .  The  peak  f requenc ies  a re
obtained in the low (0–1 KHz),  mid (1–10
KHz), high (10–20 KHz) and very high (20–
50 KHz) ranges.  The top 10 peaks in each
range  are  a r ranged in  descending  order  of
power in dB. The CFL bulb emits a narrow
band of  f requencies  a t  40  KHz.  I t  i s  seen
that  in  the  very high range the  band f rom
39 to  41  KHz ge t s  a  s ign i f ican t  boos t  in
power  when  the  bu lb  i s  swi tched  on .  The
other  f requenc ies  a re  no t  s ign i f ican t ly
altered. In this selection low amplitude high
frequency peaks are seen at 13 and 17 KHz.
Low amplitude mid frequency peaks between
2 and 3  KHz.  Signif icant  Low frequencies
are present with peaks at 47 and 0 Hz. The
47 peak is indicative of induction from AC
mains and the 0 electrostatic elements. They
are not  al tered on switching on the bulb.

Fig. 2(A) shows the recording of a subject
with a headache seated on a straw mat. The
e lec t r ica l  mains  were  swi tched  of f  to
el iminate  the ambient  e lectr ical  induct ions.
Biopoten t ia l s  were  recorded  f rom the  le f t
wrist. Electrical pick up is displayed on the
top trace and inductive pick up on the bottom
trace. Logarithmic FFT was selected in order
to get a better low frequency definition. The
subject is (A) sitting on mat in disharmony,
a  h igh  f requency  p la teau  and  very  h igh
frequency peaks are seen. On lying down (B)
there is blunting of high and very high peaks
with elevation of low frequency. This is more
evident  in  the  e lec t r ica l  t race  ( top  t race) .
On tak ing  a  deep  abdomina l  b rea th  and
hold ing  (C)  there  i s  reduc t ion  of  low
frequency activity. The subject then went in
to meditation (Shavasana) and the trace (D)

Fig. 2 : Progress of meditation with
the main switched off.

was obtained. There is abolition of the low
frequency act iv i ty  below 100 Hz wi th  mid
f requency  domina t ion .  The  h igh  f requency
plateau is now replaced by a distinct peak at
40  KHz.  The  lower  induc t ive  t race  shows
similar patterns as the electrical in the high
and very  h igh  ranges .  The  power  of  these
induced  f requenc ies  decrease  on  removing
the  probe  f rom the  body .  The  induced  40
KHz peak approximates  the  e lectr ical  peak
in power during meditat ion (D).

DISCUSSION

The proven eff icacy of  yoga has raised
more  ques t ions  than  provided  answers .  I t s
mechanism of  ac t ion  has  e luded  sc ien t i f i c
ana lys i s .  The  need  for  too l s  to  measure
sub t le  energy  (Prana)  f low has  been
expressed. Yoga claims to be able to circulate
th i s  sub t le  energy  th rough  the  body  and
exchange it with the environment. Motoyama
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o f  Japan  (4)  demons t ra ted  tha t  t ra ined
meditators could cause field effects on copper
plates placed opposite the subtle energy ports
(chakras) .  Valer ie  Hunt  (5 )  p laced  EMG
elec t rodes  on  energy  po in t s  and  recorded
frequencies in correspondence to the chakras
activated. Mendanha in 2001 (2) observed and
recorded  changes  in  the  harmonic  con ten t
of  the  s igna l  dur ing  the  p rac t ice  o f
medi ta t ion .  We have  cons is tent ly  observed
that  Yoga practice and meditat ion al ter  the
energy  s ta tus  in  t e rms  of  bo th  power  and
frequency. When the electrical potentials on
the body are significantly elevated, they are
capable of inducing electrical changes in the
ambience similar in frequency content to the
skin electrical activity. Detailed observations
on  these  a re  be ing  repor ted  in  a  separa te
paper. The observation on the capacity of a
bu lb  to  induce  e lec t r i ca l  f requenc ies
demons t ra tes  tha t  the  body  ac t s  as  an
an tenna  and  i s  sens i t ive  to  ambien t
induct ive  radia t ions .  These  potent ia ls  have
been the  bane  of  e lec t ro  phys io logis ts  but
have  no t  been  ob jec t ive ly  s tud ied .  Whi le
epidemiological studies abound on the effects
of  e lect romagnet ic  radia t ions  on heal th  (1 ,
6 ) ,  da ta  on  the  e lec t r i ca l  response  of  the
body  to  e lec t romagne t ic  cha l lenge  i s  no t
avai lable .

In  conc lus ion ,  osc i l lomet ry  opens  the
f ie ld  to  research  the  ro le  o f  very  h igh

frequency biopotentials in health and disease.
My s tud ies  over  the  l as t  decade  (2 )  have
observed  cons i s ten t  changes  dur ing  yoga
pract ices  which involve the  f low of  subt le
energy. This method is able to quantify and
qualify the inductive influence of a person.
It  establishes the fact  that  the human body
acts as an antenna. Extending the frequency
response to the ultra high range will enlarge
the  scope  (6) .  Mul t i  cen t r ic  s tud ies  under
double  b l ind  cont ro l led  condi t ions  wi l l  be
requi red  to  make  def in i t ive  s ta tements  on
normal  values  and var ia t ions .
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