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1. Introduction 

Roughly twe nty ye a rs  a go a  photode tection s ys te m for the  
measurement of ultraweak photon e mis s ions  o f ce lls  ha d be e n 
de ve lope d, s howing e vide nce  of"b iophoton  e mis s ion" from 
a ll living s ys te ms  I11. Various  confirmations  of the s e  results  

* Corre s ponding author. Te l.: +492182825131;fa x: +492182825132. 

by severa l labora tories  s howe d, without a  doubt, tha t plant 
12 I. animal ! 3 ! a nd human ce lls  14,51 e mit a  permanent 
photon curre nt ranging from a  fe w photons  s -~ cm -z  to 
hundreds  o f photons  s -~ cm--" cove ring continuous ly the  
spectra l range  o f a t leas t 200 to 800 nm [ 6,7 I. 

Now. for the  firs t time . s ys te ma tic measurements  o f the  
biophoton e mis s ion (BP ) a nd the  de la ye d resca tte fing o f 
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Fig. 1. Biophoton e mis s ion ( (a )-(c ) ) a nd de layed lt~minescence  ( (d )-(f)  ) of the  hands  ((a ),  (d ) right ~ d  (b ),  (e ) le ft), recorded from 8 J une  1995 to 5 
March 1996, and the  tbrehead ((c ),  (f) ) recorded from 29 Augus t 1995 to 5 March 1996, o f a  hea lthy woma n. For a ll the  da ta  the  dark count ra te  is  s ubs tr~te d. 
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light a fte r illumina tion (ca lle d "de la ye d lumine s ce nce " 
(DL)) [2] ha ve  been performed on the  huma n body every 
da y for a  period of ove r 9 months . 

2. Biophotop e mis s ion o f the  human body 

A specia l la rge  da rk room of less  tha n l0 photons  
s - I c m - -~ was  cons tructed, comfortable  e nough for 5 persons . 
The  me thod o f measuring BP  a nd DL o f the  human body is  
ba ~d  on a  s ingle  photon counting technique  us ing a  photo- 
multiplie r (EM! 9558 QA, se lected type d), it is  described in 
Re f. [ I ] a nd e lsewhere  [7,8]. 

A he a lthy woma n (27) was  measured e ve ry da y be tween 
8 a nd ! 0 a .m. for a  period of ove r 9 months . Due  to the  limited 
time  period e a ch da y, measurements  were  focused on the  
hands  (from 8 J une  1995 to 5 March 1996) a nd the  forehead 
(from 29 Augus t 1995 to 5 March 1996). The  measured 
circula r surface  a re a  was  a bout 30 cm 2. The  measurement 
va lues  were  a lwa ys  for BP, the  mean va lue  of 256 da ta  points  
(in counts  s -~) a nd for DL, the  firs t recorded va lue  taken 
100 ms  a fte r 5 s  o f white  light illumina tion by a  150 W 
tungs ten lamp (in counts  pe r I00 ms ). It is  worthwhile  to 
note  tha t these  va lues  were  s ignificantly s table  within the  2 h 
time  inte rva l a llowe d for inves tiga tion pe r da y s ince  the ir 
varia tions  ne ve r exceeded 5% during this  time . 

3. Re s ults  and dis cus s ion 

Fig. ! displays  the  BP  a nd the  DL of the  diffe re nt a reas  o f 
the  tes t person within this  9 month period. Le ft-ha nd a nd 
right-hand emiss ions  a re  s ignificantly corre la ted, for both BP  
a nd DL. However, BP a nd DL are  not corre la ted to e a ch 
other, but, ra ther, display anti-corre la tion to a  s ignificant 
extent. The  BP  a nd DL va lues  o f the  hands  a re  not corre la ted 
to those  of the  forehead. 

The  Fourie r ana lys is  o l these  va lues  revea ls  the  s a int bio- 
logica l rhythms for both, BP a nd DL, for the  hands  a s  well 
a s  the  forehead (Fig. 2). One  ca n clearly identify periodici- 
ties  o f 7, 14, 21, 27, 80 a nd 270 da ys  for a ll the  photon 
emiss ions  o f the  hands  a nd forehead. This  me a ns  tha t the  
photon emiss ions  from a ll the  skin a reas  follow the  same 
biologica l rhythms, but while  the  photon intens ities  o f the  
hands  a re  in the  same phase , the  emiss ions  o f the  forehead 
a re  phase-shifted re la tive  to tha t o f the  hands . 

The  case  o f a  multiple  scle ros is  pa tient ( Fig. 3) s hows  tha t 
these  regula rities  ma y be  dis turbed in the  e ve nt o f disease . 
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Fig. 2. Fourier analysis ~spectral densities) of the measurements values displayed on Fig. I. (a ), (d) right hand; (b), (e) le ft hand; (c), (f) forehead. 
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Fig, 3. Biophoton emiss ion of the  hands  o f a  multiple  scle ros is  case . 
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