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ESR of the Human Black Hair
By

Takuo Asai and Yoshihiko Shono

Radiation Center of Csaka Prefecture

ESR spectra of the human black hair and its intensity, under varied conditions, were studied. Results
obtained were as followings, and some of them may be suggestive for the possible practical application, for
instance in th fields of horensic science, of ESR.

1) The typical ESR spectra of the human black hair is as Fig. 1. This spectra is so stable that
there are no essential differences, both in unirradiated and irradiated cases, in undermentioned contidions.

2) Intensity of ESR spectra of the black hair, within 2 or 3 months after collecting, were shown in
Table 1 and they are,

a) Intensified by e-irradiation. (Cof o-ray. 2x108r.)

b) More intensive in male than in female.

¢) Indipendent from age.

3) After keeping in the air (Table 2) and in the water (Table 3) for a year, intensity of ESR spectra
is mere or less decreased.

4) After keeping in the air for long years, up to 22 years, decrease of intensity is remarkable and
the grade of decrease is parallel with time and not parallel with the blackness of the hair. (Table 4 and
Fig. 2)

(A value of “relative intensity” shown in the tables and figures indicates the relative intensity of
the observed ESR spectra. In the experiment, input power of microwave was 10 raW and oscillation width
of the magnetic modulation field was 2 gauss. An absolute number of unpaired spins in sample was
calibrated by the comparison with that of DPPH and may be approximately estimated to be a value of
“relative intensity” multiplied by a factor of 1013),
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Fig. 1 Typical ESR Spectra of the
Black Hair.

Table 1. Intensity of ESR Spectra.
|
Name | Age | Sex unirr!"adi‘a- Irradiated
ted (2x10°r)
K M| 1 3 338
[y B| 33 | 8 248 300
'Y H| 4 | 3 535
T A| 465 | & 241 338
T A| 486 | & 287 331
K A| 7 | & 559
Y HI 9 Q | 343
H H| 11 [ 2 | 205
S F| 2 | @ 87
M I 25 Q 185 196
Y K| 26 | @ 402 475
s 1|3 | 2 250 254
F H| 38 | @ | 140
F Al 41| @ | 162
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Table 2. Changes of the Intensity of ESR Spectra after a Year. (Stored in the Air.)

’_ . J } Intensity of ESR Spectra
Name | Age at the first 'r Sex Unirradiated Irradiated (2 x 10° r) First
Measurment First Meac | — -
s:urmeh t ;Af‘teer a Year| Measurment After a Year
T A 45 o) 241 216 338 308
Y K 26 el 402 357 475 462
S 1 30 Q 250 282 254 192

N Intensity of E_'._S_FE.__S]J_ééiz-i‘a
Name Age at the first Sex Unirradiated Irradiated (2x10° r)
‘ Measurment b < e . .
First Mea- - First Mea- | After a
surment After a Year surment f Year
Y K 26 Q 402 402 475 372
| |
| S I 30 Q 250 127 254 i 189 |

— 42 —



MFn414E 3 H251

1383

Table 4. Changes of the Intensity of ESR Spectra. (Stored for long time in the Air.)
Intensity of ESR Spectra B ___—
Ag the 0 Unirradiated | Irradiated (2x10° r)
Name YE::rmS ameple Sex Stored in the z‘ixir | _ Stc:redl in the Air -
was taken Year 0 for Years | Year for _ Years
|
1]2]3s5|af2|® [1]2]s]5]|n]|2
— B [ ! . i
T A 45 (6 241 | 216| 136) 130 ‘?2‘ 72, 338 303'[ 2012‘ 141 l 112, 42
[ (S S
M I 25 Q 185 152 l 196 1 ‘ 130
|
600
KAT6s |
YHA43%
1943
F500
\ K26 % 1 0
196/ \ _ ™~
[UNES
Y TA#6% 32
TN
w Ta}xss‘:Q‘N
HH,/1 % i
\ MIZ5% fme F200
FA4I% i S
w \\ Fres ‘l“--q -
SF26% T 1%
10% KOH .
b5 T R TR T
R T3 77

Fig. 2 Distinction Curves of Hair Solution.
Hair Samples of Ta (46 Years old in 1964-
Male) were taken in 1943, 1961, 1963 and
1964, Solved in 10%KOH, ESR Spectra Inte-
nsity is not parallel with Blackness.
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Fig. 3 Changes of ESR Spectra Intensity in
couse of Years.
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