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.
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s

(D
e p口代。 e o t of hP 笋 i e s a n d M d t e ir a肠 cS 公e o e e ,
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a
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T L d a t i n g h as t o b e
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afC
e

.
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的即访
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.
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e d

e x Pe r l
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,

T h ie k n e s s er s P o n s e ,
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ee sn an d m o d e ls o f all

s i z e s a n d
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as ur e m e nt s

voe
r m a yn ye ar

s a t Sh a n g h ia

M use um
,

for
xaenz

P l e
, t h e s h ar d t h ick en ss
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r fo r

d iffe
r e nt s

h ar d

t ih ck
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In fa ct, i n t h i n s h a r d s , t h e 口d o s e a e e u m u l a t e d o ve r th e l i fe t i m e 饰 q u a r t z i n e l us i o sn

isn id e t h e p o t t e r y 15 l e s s t h a n t h e t o t al 口d o s e o b t a i n e d 饰 t h e a b vo
e m e t h o d s

.

oT m at hc

t h e s e P r e d i e t i o n s e x p e r im e
nt all y

, t h i e k s h ar d s hvae
t o b e s e l e e t e d an d

s a m P le P ow d e r

t a k e n d e e p i n s id e t h e s h ar d
.

U n fo r t u n a t e ly m u e h ar e h ae o l o g i e a l p o t t e r y d o e s

on t hvae
t h e r e q u i r e d t h i e k n e s s a n d

,

i n ad d i t i o n ,

w h e n a u t h e n t i e a t i n g a n e i e n t e e r a m i e s o n ly a

m i n im al a m o u n t o f s a m P l e P ow d e r 15 a l low
e d t o b e t a ke n a n d 15 u s u a l ly e o ll e e t e d fr o m

t h e s u r fa e e ,
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.
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u P e ffe
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o r r e e t i o n
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.
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T h e s u r fa e e ar e a o f t h e s a m P l e P i e e e s w as d e s ig n e d t o e

voe
r s议 T L D isn e r t s

.

S u i t a b l e

t h i e k n e s s i n t e r
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r e e ho s e n

.

B e low 1 m m t h e s a m P l e i n t e
gr i t y e o u ld

n o t b
e m a int ia n e d a n d 5 0 n o r e s u l t s a r e g ive n

.

卜一
-一
一 一

F i g
.

i I nt
e r n al a n d e x t e r n a l

i r r a d iat i o n s

am
P l e d e s i g n

T h
r e e p i e e e s o f a g i v e n s a m p l e (2 fo r
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,
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r e x t e r n a l i r r

ad i a t i o n ) w i t h

e o n s t a nt t h i e k n e s s w e r e t ak
e n as a P a r a l l e l

g r o u P
.

I n t o t a l 1 0 g r o u P s w i t h t h i e k n e s s

var
y i n g fr o m 1 t o 1 2 m m we
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s e e

F ig
.

1 )
.

T h e s i x C a S O 4 : T m T L D e o m P于
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e m Z )

,

t o s h i e ld fr o
m a

-

r

ay
s a n d t h e n P u t b e twe

e n tw o s a m P l e 、

o f t h e s a m e t h i e k n e s s
.

T h e r e s u l t i n g P i e e e

w as P a e ke d i n m o r e P las t i e if lm a n d s t o r e d
.

A n o t h e r s i x T L D e o m P o n e n t s

we
r e a g a i n

p ac ke d i n P las t i e if lm a n d t h e p o s i t i v e s u r -

fac
e p l a c e d 鳍

a i n s t t h e t hi r d p i e e e w i th

t h e g iv e n t h ick n e s s
.

A g a i n t h e e o m P o s
-

i t e w as P ac k e d i n P las t i e if lm a n d s t o r e d
.

T w o t o fo u r , v e e k s l a t e r t h
e T L D isn

e r t s

l)户)I

卜

o f t h e two
s e t s o f

s a m P l e s a r e t a ke n o u t a n d m e as u r e d
.

T h i
s P r o e e d u r e

was
r e p e at e

d fo r

a ll t e n g r o u P s o f s a m P l e s
·

T h e if r s t s e t o f t he
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int

e r n a l
, ,
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(口 d o s e r at e

。梦厂
5 ,

,

t h e se e o n d s e t `5 2二
“ e x `e r n al

” `r r

ad à “ o n (。 d o s e r a ` e D 、 )
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(Z
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巧
。

( x ) = (D
e

(
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e

w h e r e D i a n d D
。 a r e t he vea

r ga
e
口 d o s e r at e s o f th e s议 T LD e om P o n e

nt s in 4二 na d Z二

g oo m e t r y
, r e s p e e t ive ly : t 15 t h e s t o r i雌 t ime

:
cD 15 t h e b a c k肛 o u n d d o s e r a t e i n s id e t h e
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111 P r ac t i e e , s
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p l e p ow d e r
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nun an d 2 m m d ee P in s id e d iffe
r e nt t h ick n e s s s

am P l e s h a r d s
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