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The causes of the different optically stimulated luminescence (OSL ) sensitivitiesfor quartz aliquots from
different origins were investigated in terms of radioluminescence (RL) during artificial irradiation. All SL
spectra of red -thermoluminescence (RTL) quartz grains consist of two broad RL emission peaks, assignable
to a violet region (V-RL, 400 nm) and a red one (R-RL, 630 nm). The OSL sensitivities were affecled><m
the total amounts ofV-RL intensities during irradiation ofafixed total dose (20 Gy) with different dose rates.
Additionally, the bleaching effects of RL with shorter wavelength light than OSL-illuminating light {470
nm) were assured from another experiment with the combination of quartz slices and optical filter. Conclu-
sively, it is suggested that the V-RLemissions appreciably affect the residual or naturally accumulated doses
whenOSL/ SAR protocol is applied.
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1. Introduction

An important application of the optically
stimulated luminescence (OSL) , which is the

light emission during illumination of naturally
or artificially radiation-irradiated materials, is
the dating of ancient archeological samples as
well as geological ones. Additionally, the OSL
measurements have been utilized for retro-

spective dosimetry using quartz extracted
from fired bricks and unfired mortars^'2). In a

pioneering work of OSL, Huntley and his work-
ers have started the sediments dating using an

argon ion Iaser3). The recent OSL reader is able
to illuminate the irradiated sample with blue
light from light-emitting diodes (LEDs) or a
blue laser Iight4)l5). On the OSL-dosimetry and

( 3 )

d ating, the OSL-response of the sample against
someknown doses could be calibrated iro the

laboratory, in which artificial doses are adlmrni-
istered to higher dose rates in comparison wnttli
the natural ones. From these viewpoints,, mucli
attention must be paid OIL the que&tioim
whether the measured OSL signals are de-

pendent or independent on the dose rates. Im
OSL/SAR (single-aliquot regenerative-dose)
protocol, the repeating cycle of heating, illumi-
nating and irradiating procedures mil give rise
to systematic changes on luminescence semsi-
tivity6). According to Spooner73, the OSL-dieeay-
ing (or shine-down) rates became LO times
faster at about 400 nm than that at 514.5 mm.In

addition, the bleaching effects were foun d to be
more effective at shorter wavelengths rather
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th a n lo n g e r o n e s
8)

.

R a di ol u m i n e s c e n c e (R L) p h e n o m e n o n , o n t h e

lig h t e m is si o n d u rin g ir r a di atio n p r o c e d u r e , h a s

b e e n i n v e sti g at e d u sin g n a t u r al a n d a rtifici al

m a t e rials
9)~ 11)

. T h e diff e r e n t R L e m is sio n b a n d s

w e r e r e p o r t e d f o r s o m e q u a r t z s a m ple s
lO) I l l)

. If

t h e R L e m is sio n c o uld b e ob s e r v e d d u ri n g a r ti-

五cialir r adia ti o n i n s h o r t e r w a v el e n gt h s , th e R L

m a y b e th e c a u s e of bl e a c hin g o r di m i n is hin g

effe ct s of O S L in n at u r al q u a r t z it s elf j u st lik e

d u ri n g t h e O S L - sti m ula tio n .

I n t his v ie w p oin t , t h e O S L s e n sitiv itie s w e r e

st u die d f r o m a n a s p e ct of in fl u e n c e of th e d o s e

r a t e ch a n g e s d u ri n g I r r adi atio n . T h e n
, t h e R L

sp e c t r a w e r e m e as u r e d u sin g a n R L s p e c t r o -

m et ric s y s t e m . S u b s e q u e n tly , i n flu e n c e of 4 0 0

n m R L (Ⅴ- R L) i n t e n sit y o n O S L in t e n sit y w a s

e x a m in e d b y v a r yi n g i r r adi ati o n d o s e r at e s .

D et e ct e d e ffe ct s o n O S L -ble a c hin g p h e n o m e n a

r e g a r di n g V
- R L h a v e b e e n di s c u s s e d .

2 . E x p e ri m e n t al

2
･1 S a m p le p r e p a r a tio n

E x t r a cti o n of q u a rt z g r ai n s ( 1 5 0 - 2 5 0 J 皿)

f r o m s u rf a c e s oil s a m pl e s a r o u n d J A E A ( T o k ai ,

J a p a n A t o m ic E n e r g y A g e n c y) w a s c a r ri e d o u t

b y th e f ollo w in g s e q u e n tial p r o c e d u r e s ; a cid -

b a s e t r e a t m e n ts w it h 6 M H C l a n d 6 M N a O Ⅲ

s olu tio n s f o r a f e w h o u rs
,
e t c hin g t r e at m e n t

w it h 4 6 % E F 女)r 2 0 m i n
,
a n d h e a v y liq uid d e n -

sit y s e p a r a tio n ( 2 .6 3 - 2 .6 7 g c m ~
3) u si n g a s o -

di u m p oly t u n g st at e s ol u tio n . F u r th e r p u rific a
-

tio n of q u a r t z g r ai n s w a s d o n e b y h a n d s ele c
-

tio n u n d e r m ic r o s c o p ic ob s e r v atio n f o r th e

s ak e of eli m i n atio n of f eld s p a r g r ain s . Sin g le

J ap a n e s e t w i n c r y st al f r o m a m u s e u m c olle c -

tio n w a s als o e m p lo y e d in th e p r e s e n t e x p e ri-

m e n t aft e r c r u s hin g a n d sie v i n g t o a dj u st t h e

g r ain s si z e s r a n gi n g fr o m 1 5 0 t o 2 5 0 FL m in di
-

a m et e r . P ri o r t o ir r a dia tio n
,
e a c h s a m pl e w a s

( 4 )

V ol . 5 5
,
N o . 3

a n n e ale d at 4 5 0 ℃ f o r 5 m i n i n a n el e c t ric 血r -

n a c e t o r e m o v e n at u r al ir r a diatio n d o s e s ,

T b e q u a r t z s a m p le s w e r e t h e n e x p o s e d t o ㌢
-

r a y of
13 7C s s o u r c e (1 1 1 T B q , 3 6 5 m m dist a n c e) .

A 丘Ⅹe d d o s e of 2 0 G y w as ir r a diat e d b y a d o s e

r a t e of a p p r o x i m at e 1 G y m in
l l at r o o m t e m -

p e r at u r e in th e R a diois ot o p e s C e n t e r of N ii g at a

U ni v e r sit y .

(
/

2
･

2 R L s p e c t r o m e t r y

R L e m is si o n s p e c t r a of q u a r t z s a m p le s w e r e

m e as u r e d a t r o o m t e m p e r at u r e u si n g a n o n-

li n e s p e c t r o m e t ric s y st e m b e t w e e n 35 0 a n d 7 5 0

n m
1 2)

. F o r R し m e as u r e m e n t s , a n X -

r a y Ir r a dia-

ti o n s y s t e m ( V a ria n , V F -5 0J t u b e w it h W -t a r
-

g e t , 5 0 k V , 0 .3 m A ) s u r r o u n d e d b y s hieldi n g

le a d bl o c k s w a s s e t i n fr o n t of q u ar t z s a m pl e s .

R L ob s e r v ati o n w a s c a r ri e d o u t t w ic e
,
t h e 丘r s t

d at a b ein g a c q ui r e d f o r q u a rt z
l

s a m pl e a n d th e

s e c o n d o n e w i t h o u t t h e s a m p l e a s b a c k g r o u n d .

T h e s e r a w d at a w e r e r e c o n st r u ct e d i n t o t w o

di m e n si o n al r el ati o n ship d r a w s c o n sis ti n g of

R L w a v ele n g th s a n d i n t e n sitie s .

2
･ 3 0 S L / R L m e a s u r e m e n t s

B ot h O S L a n d･ R L m e a s u r e m e n t s w e r e c a r
-

rie d o u t b y a n a u t o m a t e d T L / O S L - r e a d e r s y s -

t e m
,
i m p r o v e d fわr th e O S L / S A R a s w ell a s

R T し m e a s u r e m e n ts
13) , 14)

. T h e O S L of q u a r t z

g r ai n s p r e vio u sly ir r a di at e d t o 2 0 G y w a s

e v alu a t e d u si n g th e O S L/ S A R p r o t o c ol as d e -

s c rib e d b y W in tle e t al .
15)

. T his p r o t o c ol c o m
-

p e n s a t e s fわr a n y s e n siti v it y ch a n g e s of t h e O S L

si g n als b y( in t e r p olatin g a t e st d o s e of 5 G y f o r

e v e r y r e g e n e r ati v e d o s e
16)

.

T h e O S L -

r e ad e r e q uip p e d si x t e e n blu e li g h t

e m ittin g dio d e s (blu e
-L E D s

,
N ic hi a C h e m ic al

I n d u st ri e s L t d . , N S P B - 5 0 0 S) , w hic h h a v e a n

e m issio n p e ak a t 4 7 0 n m w ith 2 0 n m F W H M .

T h e O S L si g n als w e r e d e t e c t e d w ith a p h ot o -
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l u m i n e s c e n c e 血
･
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F i g . 1 R L e m i s si o n s p e ct r u m 血
･

o m a n ali q u ot of

n a t u r al q u a rt z a t r o o m t e m p e r a t u r e . A

q u a r t z g r ai n ali q n o t w a s c oll e c t e d a r o u n d

J A E A a n d i r r a di a t e d w ith X - r a y a t a b o u t 3 0

G y .

m ultiplie r t u b e (P M T , H a m a m at s u , R 5 8 5 S) b y

i n s e rtin g a U G - l l (S ch o tt) a n d a n I R C - 6 5 L

( K e n k o) o p tic al filt e r s . I n t h e O S L / S A R

m e th o d
,
aft e r 5 m i n p r e h e a tin g p r o c e d u r e a t

2 2 0 ℃
,
O S L-d e c a y c u r v e s w e r e r e c o r d e d e v e r y

0 .2 s u n d e r bl u e lig ht -illu m in ati o n fo r 2 0 0 s .

F o r t h e R L - m e a s u r e m e n t
,
a s m all X - r a y t u b e

in st all e d o n t h e l u m in e s c e n c e l e ad e r w a s c o n -

v e nie n tly u tili z e d . T h e R L d u rin g X -

r a y ir r a di a -

ti o n w a s in t r o d u c e d t o t h e P M T p o sitio n in th e

T L / O S L - r e a d e r s y st e m t h r o u g h a n o p tic al

b u n dle fib e r . C o m b in a tio n s of t h e P M T a n d th e

filt e rs a n alo g o u s t o t h e O S L m e a s u r e m e n t s

w e r e e m p lo y e d t o d et e ct V - R L sig n als .

3 . R e s u l t s a n d I)i s c u s si o n

3
･

1 R L s p e c t r o m e t r y

A ty p ic al R L e m is sio n s p e c t r u m of a n at u r al

q u a r t z g r ain ali q u ot is sh o w n in F ig . 1
. T w o

b r o a d R L e mi s sio n b a n d s a r e r e c o g ni z e d at 4 0 0

n m ( violet) a n
'

d 6 3 0 n m ( r ed) , alth o u gh th e p r e -

s e n t q u a r t z g r ai n s f r a c tio n s h o w s th e i n tri n sic

R T L -

p r o p e rt y al o n e at hig h e r t e m p e r a t u r e

t r e at m e n t b e y o n d 2 5 0 ℃ . T h e r e e x is t s cle a r

di蝕 r e n c e b e t w e e n th e R L (t w o p e a k s) a n d th e

( 5 )

〇
一

局
J

の
S

O

p

r
(

S

O

9

C

O

0

0

o 2 . 0 4 , 0 6.0 8 .0

D o s e r at e / G y mi n-
i

1 0 . 0

11 9

^

D
＼

3
S

O
P
r

l

S

O

P
3
)
t

!

u
)
!

]

S

凹

4

つ
】

爪
V

e
4

L]

5

.

月
T

2

つ
l

つ
】

2

ー

ー

ー

ー

Fi g . 2 D o s e r r a t e d e p e n d e n c e s of e s ti m a t e d O S L
-

d o s e s . O S L -d o s e s a r e n o r m al i z e d t o u n it y f o r

O S L - d o s e s e v al u a te d a t 1 .0 G y mi n
- i

_

T L e m is si o n ( si n gl e p e a k) . F r o m th is r e s ul t
,
V -

R L e m is sio n c e n t e r s w e r e as s u m e d t o b e u n st a -

ble a b o v e r o o m t e m p e r a t u r e , b e c a u s e in t e n s e

v i ol et T L (V
- T L) w a s n o t o b s e r v e d o r w-a s

ble a c h e d f r o m th e n at u r al q u a rt z g r ai n s .

3 ･

2 h t e n sit y v a ri a ti o n o f O S L a n d VIR L

w it h i rr a di atio n d o s e r at e s

V a ria tio n s of O S L in t e n sitie s w e r e p r a c ti-

c al ly e x a m in e d fo r th r e e kin d s of n at u r al

q u a r t z g r a in s s a m pl e d at diffe r e n t pl a c e s . E a c h_

aliq u o t h as b e e n p ∫e -i r r a dia t e d t o 2 0 G y . T il e

O S L / S A R p r o c ed u r e w a s a p p lie d t o c o nfi r m -

th e fix e d d o s e ir r a dia tio n . S in c e th e e v al u at ed

d o s e s sh o uld a g r e e t o t b e 丘Ⅹe d d o s e of 2 0 G y ,

t h e d o s e - c o m p a ris o n s e v al u at e d w e r e c a r ri ed_

o u t b y n o r m ali zi n g t o u nit y f o r th e s a m pl e ir r a -

di at e d w it h th e lo w e s t d o s e r at e of 1 .0 G y m in -
i

.

F ig u r e 2 s h o w s d e p e n d e n c e s of O S L in t e n sitie s

o n s e v e r al d o s e r at e s . T h e e x p e ri m e n t al e r
･

r o r s

of d o s e s a r e e s ti m a t e d w ith t h r e e o r m o r e ali -

q u o t s . T h e 五g u r e c o nfir m e d th a t th e e sti m a t e d

O S L d o s es a r e m e a n in gf ully in fl u e n c e d o n th e

ir r a diatio n d o s e r a t e s b e y o n d th e e x p e ri m e nt al

e r r o r s . A d diti o n all y , s o m e diffe r e n t b e h a vi o r s

e x is t a m o n g s a m pl e s ; s a m p le s A (T ok ai) all d

C ( Ⅲit a c hin a k a) sh o w e d o v e r e sti m at e d r e s ult ,
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X- ra y ir r adi atio n tim e / s e e

F i g . 3 C b a n g e s o f V - R L i n t e n siti e s a s a f u n c ti o n of

X - r a y e x p o s u r e p e ri o d f o r t h r e e k i n d s of

d o s e r a t e s . A q u a rt z g r ai n ali q u o t w a s c ol
-

1 e ct e d f r o m s u rf a c e s oil a r o u n d J A E A .

E a c b s h a d o w p a rt i n e a ch d o s e r a t e i s th e

i n t e g r a t e d a r e a w h e n 五Ⅹi n g d o s e of 2 0 G y .

w hil e s a m p le B (J a p a n e s e t w i n c r y s t al) u n d e r -

es ti m at e d o n e o v e r 2 G y 皿in ~
1

d o s e r at e s . T h e

f o r m e r t w o s a m ple s s h o w th e r e d u ctio n of O S L

c e n t e r s d u ri n g a r tifi cial i r r a diati o n b e y o n d

d o s e r at e of 2 G y m i n ~
1

.

T b e b r o ad V - R L e m is sio n s p e c t r u m , a s s e e n

i n Fig . 1
,
b elo n g s t o slig h tl y hig h e r e n e r g etic

p h ot o n s clo s e t o t h e sti m ula ti n g lig h t (4 7 0 n m )

fo r ill u m i n atio n . S p o o n e r
7)
h a d r e p o r t e d th at il-

l u m i n atin g p h o t o n s w ith t h e s h o r t e r w a v e
-

le n g t h s c a u s e th e g r e at e r ble a c hin g eff e c t s . A c
-

c o rdi n g t o F ig . 2
,
t h e a p p a r e n t d e c r e a s e s of

O S L sig n als f r o m s a m p le s A a n d C ( e x c e p t f o r

s a m pl e B f r o m si n g le J a p a n e s e t w i n c r y st al)

m ig h t b e a tt rib u t e d t o s elfJble a c hi n g e # e c t s

fr o m t h e V I R L d u ri n g i o ni zi n g ir r a di atio n , r e -

s ult e d in hi g h e r d o s e e s ti m a tio n .

T bis r e d u c tio n of O S L in t e n sit y a c c o m p a nie d

w ith V - R L e # e c t s w a s st u die d f u r th e r f r o m V -

R L i n t e n sit y c h a n g e s b y v a r y in g d o s e r a t e s .

T h e b eh a vio r s of th e V - R L sig n als as a f u n c tio n

of ir r a di ati n g d u r ati o n a r e ill u s t r a t e d in F ig . 3 .

A ll of V - R L c u r v e s s h o w r e s p e c tiv ely s at u r at
-

1 n g t e n d e n c y w ith irr a di ati o n , as w ell a s V
- R L

( 6 )
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t h e d o s e r a t e s o f X - r a y g e n e r a t o r w h e n t h e

e x p o s u r e d o s e w a s fi x e d t o 2 0 G y . T h e

n a t u r al q u a rt z g r ai n s w e r e c oll e c te d

a r o u n d J A E A .
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F i g . 5 R el a ti o n s bi p b et w e e n i n t e g r a t e d V
- R L i n-

t e n sit y a n d O S L o n e w h e n d iff e r e n t d o s e

r争t e S W e r e a p pli e d ･ A q u a rt z g r ai n ali q u o t

w a s c oll e c t e d a r o u n d J A E A . T h e t o t al d o s e

w a s 丘Ⅹ e d t o b e 2 0 G y .

c o u n tin g r at e s in c r e a s e d w it h t h e in c r e m e n t of

d o s e r at e s . T h e V - R L in t e n sitie s ar e i n t e g r at e d

d u ri n g ir r a dia tio n p e rio d s t o ac c u m ula t e t h e

丘Ⅹe d d o s e of 2 0 G y a s s e e n s h a d o w a r e a in t h e

五g u r e . T h e r e s ult a n t V - R L i n t e n siti e s ar e p lot -

t e d a s a f u n c tio n of d o s e r at e s a n d s h o w n i n

Fig . 4 . T bis 五g u r e e x hibits th at t h e t o t al V
- R L

in t e n sitie s w e r e diff e r e n tly affe c t e d o n th e

v a ri ati o n s of i r r a di ati o n d o s e r at es .
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1 u m i n e s c e n c e f r o m n a t u r al q u a rt z; g r ain s

( a) ( b) ( c)
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r ay g e n e r a to r
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Q u a rt z g r ai n s

R L 血 l o n.g e
l

w a v el e rlgth

F i g . 6 S c b e 皿 a ti c X
-

r a y i r r a di ati o n a r r a n g e m e n t s f o r d et e r m i n ill g t h e i n f h e n c e of R L

o n O S L .

( a) a s t a n d a rd a r r a n g e m e n t

(b) i n s e r ti o n o f q u a r t z sli c e

( c) i n s e r ti o n o f q u a rt z sli c e a n d S C 4 2 alt e r

h (b ) a n d ( c) a r r a n g e m e n t s , q u a rt z g r ai n s w e r e c o v e r e d w ith difE e r e n t sli c e s

o f V - R L i n t e n siti e s d u r in g . X
-

r a y i r r a di a ti o n .

i

T o cl a rif y f u rt h e r m o r e t h e ble a c hin g effe c t s

of V - R L th e r e s ul t of O S L i n t e n sitie s f r o m t h e

q u a r t z g r ai n s i r r a di a t e d wi th 丘v e diff e r e n t

d o s e r at e s a g ai n st th e in t e g r a t e d V - R L i n t e n si -

tie s is sh o w n i n F ig . 5 . T b e 五g u r e r e v e als t h at

th e O S L in t e n sitie s p o s s e s s a n e g ativ e r el atio n

t o t h e V - R L in t e n sitie s . T h e s a m e t e n d e n c y

w a s als o o b s e r v ed f o r oth e r n at u r al q u a r t z

g r ain s a m p le s . T his n e g ati v e c o r r elatio n of

O S L in t e n sitie s t o V - R L in t e n siti e s s h o uld s u p
-

p o rt th e c e r t ai n p r e s e n c e of s elf -ble a c h in g ef -

f e c t s d u r in g a rti五ci al ir r a di ati o n . T hi s m e a n s

t h at th e R L in 也e v i ole t r e gi o n b rin g s o n th e

eli m i n ati o n ( s o I C all ed s elf - ble a chi n g effe ct s) of

O S L s o u r c e in q u a r
･

t z e v e n d u rin g a r tificial i r -

r a dia tio n .

3 ･ 3 A n ot h e r e v id e n c e of s elf- ble a c hi n g ef -

f e c t s w it h V - R L

T h e s elH )1e a clli n g effe c t s of O S L sig n als

w ith V - R L in t e n sitie s , a s d e s c rib e d i n 3
･

2 .
,

w e r e s u p p or t e d 丘
･

o m th e f ollo w in g e x p e ri m e n
-

t al e vid e n c e . A s s e e n i n F ig . 6
,
t w o ki n d s of X -

( 7 )

r a y ir r adi atio n a r r a n g e m e n ts (b) a n d (c) w e r e

u tili z e d b y i n s e rti n g e a c h q u a r t z slic e , v hi ch

b ri n g s o n t h e diff e r e n t V - R L i n t e n siti e s d e ri v e d

f r o m slic e ir r a dia tio n . I n t h e ar r a n g e m e n t ( c) ,

a g ela till O p tic al 五1t e r w a s in s e rt ed b et w e e ll a

q u a rt z slic e a n d a g r ai n s a m p le . S 占v e r al q u a rt z

slic e s w e r e e m p lo y e d t o o b t ai n diffe r e n t V
- R L

i n t e n sitie s . T h r e e aliq u ot s f r o m th e s a m ple C

w er e foll o w e d t o t h e t h r e e ki n d s of ir r a dia tio n

a r r a n g e m e n t s a n a
l
O S L - m e a s u r

･

e m e n i s wi th a

丘Ⅹed d o s e oゴ20 G y . A t y p e ( a) a r r a n g e m e 山

w as u s e d t o a s t a n d a r d O S L in t e n sit y , w hic h

w as c o m p a r e d wi th th e O S L - r e s ults 血
･

o m oth er

t y p e s (b) a n d ( c) . T h e r e s ult a n t O S l in_te IユSi
-

tie s a r e pl o tt e d a g ain st t h e in t e g r a t e d V I R L L n -

t e n sitie s w hi ch w e r e s e p a r a t ely m e as u r e d i o r

e a c h slic e . T h e r e s ults a r e s u m m a riz e d i n

Fi g . 7 . T h e r e m n a llt O S L s of a ‡ュ 0 r 血I a 亡e a r e

th e O S L i】1 t e n Sit y r ati o s 血
･

o m a r r a n g e 皿 e I止s

(b) a n d ( c) a g ain st ip ( a) , w hic h a r e n o r m al
-

iz ed t o b e u nit y i n th e c a s e of t h e lo w e st V
-R L

in t e n sit y u si n g a q u a rt z slic e w it h t h e di m m es t

V - R L i n t e n sifie s . Fig u r e 7 in dic a t e s th e ab ･
-
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Int eg r at ed o rig in al V
- R L int e n sity / c o un t s

F i g . 7 R el a ti o n s hi p s b e t w e e n th e n o r m ali z e d r e m
-

n a n t O S L r a ti o s a n d V - R L i n t e n si ti e s o f

q u a rt z sli c e s . E a c h s a m pl e w a s i r r a di a t e d

t o 2 0 G y .

R e m n a n t O S L s w e r e n o r m ali z e d t o u n it y

f r o m th e l o w e st V - R L i n t e n sit y q u a rt z sli c e .

A S C 4 2 filt e r m a d e f r o m g el a ti n c u t s

e n o u gh th e li g h t sh o rt e r t h a n 4 2 0 n m , b u t

p a s s e s c o m pl e t el y th e li g h t l o n g e r th a n 4 2 0

n m li gh t a s s e e n i n th e i r r a di a ti o n a r r a n g e
-

m e n t( c) . T h e n o n -filt e r e x p e ri m e n t w a s

c a r ri e d b y th e a r r a n g e m e n t ( b) i n Fi g . 6 .

s e n c e of ble a chih g effe ct s w ith V - R L in t e n sitie s

lo w e r th a n 2 .2 × 1 0
7

c o u n t s fわr e v e r y c as e . H o w -

e v e r
,
t h e p r e s e n c e of bl e a c hi n g e ∬e ct s is c o n -

fi r m ed w h e n V I R L in t e n sitie s f r o m q u a rt z slic e

a r e b e y o n d 2 .2 × 1 0
7

c o u n t s w ith i r r adi ati o n a r -

r a n g e m e n t (b) . I n t h e c a s e of t h e hi gh e s t V - R L

i n t e n sit y , th e O S L sig n als r e d u c e b y ab o u t 2 0 %

( a r r a n g e m e n t b) w it h o u t filt e r i n s e r ti o n . H o w -

e v e r
,
th e O S L in t e n sitie s w ith a s h a r p c u t m t e r

( F uji S C 4 2 filt e r) i n s e r ti o n ( a r r a n g e m e n t c)

sh o w al m o st n o diff e r e n c e e v e n i n t h e c a s e of

hig h R L i n t e n sit y r e gi o n in c o m p a ris o n w it h

t h e a r r a n g e m e n t (b) . T his diffe r e n c e c o m e s

fr o m w h e th e r S C 4 2 filt e r w a s u s e d o r n ot . T h e

f o r m e r R L f r o m th e slic e c o n t ai n s V I R L p a r t ,

w h e r e a s th e l at t e r d o e s n o t . T h e s e r e s u lt s r e _

v e al t h at th e V - R L p a r t c o uld r e d u c e t h e O S L

of t h e q u a r t z g r ain aliq u ot .

V ol . 5 5
,
N o . 3

4 . C o n cl u si o n s

T h e s e e x p e ri m e n t s h a v e allo w e d u s t o c o n -

clu d e th a t t h e r e e x is ts a p p a r e n t s elf - ble a chi n g

effe c t d u e t o t h e R L o n O S L p h e n o m e n a of

n a t u r al q u a r t z g r ain s . T h e R L e m is si o n b a n d s

fr o m n at u r al R T L -

q u a r t z g r ai n s h ad t w o b r o a d

p e ak s , Ⅴ- R L (40 0 n m ) a n d R - R L (6 30 n m ) . o f

t w o R L - e m is sio n s
,
V I R L o n e w as f o u n d t o b e

m o r e effe ctiv e f o r s elf - bl e a c hi n g of q u a r t z

g r ai n s i r r a di at e d b y diffe r e n t d o s e r at e s ! t o -

g et h e r w ith c o v e rln g th e g r ai n aliq u ot b y

q u a r t z slic e s w ith diffe r e n t V - R L i n t e n siti e s

c o u pl e d w ith a n o p tic al filt e r . T h e r ef o r e , it

sh o uld b e n o ti c e d th at s u c h s elf - ble a c hi n g ef
-

fe c t s c a n i n fl u e n c e th e O S L - a c c u m ul atio n w it h

di# e r e n t d e g r e e s d e p e n d e n t o n th e V - R L f r o m

th e n eig h b o rin g q u a r t z g r ain s . T h e r e d u ctio n

of O S L i n t e n sit y w o uld c a u s e t h e R L n o t o n ly

fr o m th e slic e a n d n ei gh b o rin g q u a r t z g r ai n s ,

b u t als o f r o m th e i r r adi at e d g r ai n s w ith hig h e r

effici e n c y .
T h e r e fo r e

,
m u c h att e n ti o n s h o uld b e

p aid o n th e s elf -ble a c hin g eff e c ts d u ri n g a r tifi -

cial ir r a dia tio n
, p a r ti c ul a rly i n a c c u r a t e r et r o -

s p e ctiv e d o si m e t r y a n d th e O S L - d ati n g .
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 天然石英からの 光励起ルミネ ッ セン ス に対する

ラジオルミネ ッ セン ス の影響 

藤田博喜,  橋本哲夫
* 

独立行政政人 日本原子力研究開発機構

3 19 -1 1 9 4 茨城県那珂郡東海村村桧 4 -3 3

* 新潟大学理学部

950 -2 1 8 1 新潟県新潟市五十嵐 2 の 町 805 0 番地

様 々 な起源の 石英粒子からの 光励起 ル ミ ネ ッ セ ン ス ( O S L) 感度が 異な る原因 に つ い て
,
照射 中

の発光 である ラ ジ オ ル ミ ネ ッ セ ン ス (R L) の 影響 に注目した ｡ R L 波長分光測定の 結果か ら, 全 て

の 石英粒子 か らの R L 発光 は
,
4 0 0 n m ( V- R L) 及 び 63 0 n m ( R

- R L) に幅広 い ピ
ー

ク を有す る 2 層

で ある こと が わ か っ た ｡ 様 々 な線量率で 一 定線 量 (2 0 G y) を照射 した O S L の 感度 は, Ⅴ-R L の 全

発 光強度 (20 G y) に影響 され る こ と が わ か っ た ｡ 更 に , O S L の 励起光 で ある 4 70 n m よ りも 短 い

波長領域 か ら の R L の ブリ ー

チ ン グ 効果が , R L 強度の 異 なる石英薄片 と光学 フ ィ ル タ を観 み 合 わ

せ た 実験か ら確かめ られ た｡ こ れ ら の 結果 か ら, O S L / S A R 法に より求 め た 積算線量 に は ,
Ⅴ- R ⊥

発光 の影響 がある こ と が わ か っ た ｡
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