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u3nri s uinai7 1n.rmn'oulrl~iilrii~4uinu;Ifiildtinnn'1u1uiii~ni~iimn~a 
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A' ik'leaou~uinuu ciil#n~iupuo.r#yqia~fiu4u5a~i;~ uuoiuuzfiil#H'a%k3liiR 
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(1) H'3%?q086~' l~ l ( l l~~  (ionization detectdr) 

, (2) .~3%$Rd?~ (proportional detector) 

(3) I?J%?'ltllnof~nmflf (geiger muller detector) 

~i%k#&mudmi.rdur~~i1nnLoi'lfniuluiiaa'~naiuii~ndi4uo~fl~f43d~niu 

h i R k a r i i ~ d  1#n~iudi~ijnhifin~.rn5z~onno4~1n.r11az~a~unai.ro~lu~?1aa 

d 2 b ui i~a laooulu i~~u imnLr5piuTRu&!d140ini~ii#.r (w air) tu n3iuciu 
A A dn3 doiuoz~~iinnouiw~n3iu~nuitnu~~ 

#li~fii%ulPIF.Jf (free air chamber) d~~nou#~u~ idu8 idn~n~~  2 didu l#id'l~!€J- 

A s  d' a aounin~uuisunii ijidnln5~iiu Wcollecting electrodes) m4nni~68uoiniff %#nlnsw 
- A u d w  6u~~~iociu~~i in~nru"i~1oi  (elem0 meter) ~~rh~u~nuui tu~uloooud~n~iu 4iubi4 
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dhinrldioani5didu ~doi.r3diulbiui oininrz~ii.raiuuuiuuz~iihni5~imn63 'lo- 
ooumnmboulitirniau ijln~~ou1fi8ouhh~i~~u3n8~i~n'u~in"n1n5u"~mo n u  
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I ~i; 6.4 a l ie i inu ius i  
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6.1.3 waatilgltilia~ 
A -le i i? i~ ik lda~di~ i~ l~uo~i '~md~eia iu41.~#n60~l~u?iaa~ 3 T~UOIU~U?QODU 

,r l uin m 5 1 z i 1 i i l o a o u ~ R u ~ ~ i w ~ ~ ~ n a i u q u ~ 0 ~ ~ q ~ 1 a ~  d-1l~~iui.m%io8d?uisw 
Y 

d'ould' uono1ni j i i35~~mda~~~~iui~~~i~nf~8Bi1.~~U9mEuw~of~~~U9~i~u.1aEur i4 l~wC~ 

~ ~ ~ ~ i ~ E u ~ ~ ~ ~ ~ i z ~ i ~ a ~ # i i m n ~ a l ~ ~ ~ d a u n ' ~ ~ n v ~ ~ i u u ~ ~ s ' ~ f l  

%d~l+6uuin mnzidqocnau4dimi~d~zni5~o filiiulauln. lfld'fiufifli~oqn 

~sm, !/diiqBiiaq niaRaiuiwuizfiuudn1594, l X i i q l W i ~ ~ i r u ~ ~ ~ l ~ ~ i ~ a z ~ i ~ ~ l r i ~ i w ~  
, niiRlnmoiijnaiulauin ii&id~ui~lk8dasi~nd~~~ni0~15~n"o~~#~q~ioc 

d 0' oanuilkauifafdionr i m r f ~ ~ i m u u i d l ~ o ~ o u f ~ ~ u m i u n ~ a ~ R ~ ~ l ~ % ~ ~ ~ ~ ~ n ~ o t ? ' m  
d-l w Id' o d i ~ ~ ~ n m r ~ ~ i o n v ~ i ~ ~ ~ n ~ o ~ ~ u ~ u i ~ 3 u i i i w i z  (specific inohtion) uinui4%5if# 

wno~lninofllilduliiu?iiu idiidiionvhd"u~rzurlna4ax'uuin ~ ~ ~ u y n a m l n a a ~ ~ ~  

#o~gwflin'i.r (window) 1lid0d~mdi~11od~~~ii~nd1i~nziina'.~~1i~'~f.~8od~nd~ nnom 

HiomqnRiwri4riii~"fio~fiiu1uwaofi 

i 

i u ' ~ f ~ d i # i W l ~ ~ i i ~ ~ I ~ 5 ' . ~ 8 ( s e n s i t i v c  area) ua~wnam~nma~ imnhiuluwnom 

~nmn~ai~uloou loauuanaz%i#iwihnu ~ifinmsauiql~wlRugn muluwnom 

u.lrgnnauiqau'cl i w ' a d ~ ~ E ~ l r i l ~ i f i n m ~ ~ ~ ~ ~ m ~ ~ n ~ i n w " a v o ~ w a  iwsiz~u'adszg 

uaniwuhau o i e a r ~ i u m w ~ ~ ~ i u ~ ~ r i ~ ~ ~ n m 5 0 u n ~ ~ \ o o n u 1 ~ ~  
PH 325 1 147 





.# 
i i o i d ~  1 ri?mdoudiuwno~!niod u:rhlX6n"fii?'qqip(~~ 1 t?'qqim 8wqim 
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2 d A  d u 'u6~ua~h 1 ~fqtdi i !~ 'ILUII?RI~?PUUYQL~U~~~ 1 ~ ~ l n 6  (dead time) k86~6not6 
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m Absorber 

lld.d&d 

IJumdaru"oifu'uu94n'uuin9unizbCun.Yioii~ ni.ru'amlui daurnnozl$'islfii1 

1muuilmt:kil6nd I d i i t f i v c u t : d d i f i q v o . j ~ n 4 0 . j i o ~ z t : n o ~ # a u ~ a ~ i o  (scintilla- 

tor) $~muimdn'oulm~oonui ld~~n~~~ldiauunt:dzt:no~b;au~nofin"3~~ (ph0~om111- , 
d 9 dv d d d  d r  J 

tiplier tube) ~ 4 ~ t : ~ 1 ~ ~ 1 ~ ~ ~ l l ~ 4 t 6 n t : l ~ ~ 0 l n n 9 1 z 0 u n l ~ f i V ~  



5.2.1 ~ Y n m a i i - a i u  

idn i~~mnnr -nud i~ i~o~ i i~~wa"~~~uvo;1?~~~~woJnw~omi~a iauoz in l~uu l~ i~u  
\ 

Tdmou Tdmoumn'i$wQn lirl8naoi (reflector) n:hunn'ul&nuiuuTdTmiinlwm 

(photocathode) U o l w l o R m ? ~ W  iin:~~mim~wnozda'0u~ia"nm5ouoonui ~ii%w50~9: 
or d oonu~i%diu?uuin i i n ~ Q n d d ~ n w a o u d ~ d ? 8 i u ~ ~ d ~ i n ~ n u " ~ ~ d ~ : w ~ ~ d ~ d ~ m ~ i n ~ ~ ~ i ~ a z  

d a d  9 4  4 d 2 4  ~ R T U R  (dynode) ~ ~ ~ ~ ~ P ~ ~ ~ ~ u ~ u I R T u R o : ~ I I ~ I ~ ~ ~ ~ w R ~ s ~ u I ~ R I ~ ~ u I ~ u I u  i11zIU 

46 d  4 e 44 4 riiuoti~uqn'udl~lum~ui~ui ~a:uomnm~ouinm~u~nua~imuan'u TnedidazlmTumtYu 
A kuiaz8~n~q~ni i l~Turn~u6ouiau~ r~waqmXiu~zl6iBnm~0u~onuinl~~oJiw lo6 

4#d 0 1.~ lo9 641 i ~ a z B i ~ n ~ ~ ~ u u n u ~ u ~ ~ a ~ ~ n ' u d ~ i i o T u ~  i i i $ i ~ a ~ o ~ d i l j m l j U 3 ~ ~ i m i o ! d  

5.2.2 HBOGIV~?QW 

naomn'igrut~unnom$ii~~diuauBia"nm~ou~~xl8ud~znou~ae 

I. TdTmimTwm (photocathode) 6d1~~63ddo~~i i inm1~~ 

2. lmTum (dynode) I~U~-JMPII ! o ~ ~ n ~ u & 6 o o ~ & i i n ~ i ~ d i u ! d i i ~ ~ q ~  rmlldR 
a 4 4 C d I a w  4 BY A 

~o~ln#6u~d~mimln~uanp1m1~~n v ~ n r n ~ o o n u i u ~ n o q ~ v u i ~ o u ~  ido8 
4 d oinnnroumnnrznu ~ : t i 1 l i i l l 3 ~ ~ ~ i i i % ~ 1 ~ ~ ~ 1 f  O J O J I ~ & . ~  

Lie 2 a 
3 iioTu~ (anode) ~ ~ ~ 6 ~ i ~ u 1 a u ~ ~ ~ ~ i d n m ~ ~ u w i n m ~ u i w o 9 i ~ k ~ ~ d u ' ~ i n ~ ~ ~ u " u  



w a  
5.2.3 PlanQ4lw4 

qarauuEiuo~6ai~a~iirr~ 

I) iid~r~n~niw~um.r~di~~~a'441uu045'4iji~~1dnoudd~a1uu1an~~d~ru16~ 

naiuuiann'rrua4iirr.~~ii.~~4 
I 

A s  .# 
2) ldisiim dalfldnoun~n~uu~~ui~n~~uni~diuIdn".~ldlniinl~wI#uin 

3) n ~ u 1 3 n d i i ~ u ~ d i i ~ d i ~  i&diu , 

4) 6rdGniwiBiig.~ 

5) ~ ~ I U I Q ~ U ~ I ~ ~ R ~ ~ U S ' J ~ O J I ~  

iai7ooirrr;rei~~rlid4igu 2 r i i~  $0 
d 

1. fial?oiriifl4~i$u~~4iiu"4 (solid scintillators) 

2. ~3i?aciltl.ldl~~uo4 bwaa (liquid scintillators) 
I 

fiai?o~lln;r 

anthracene 

p-terphen yl 

stillbene 

NaI (TI) 

zns (Ag) 

d 2s 
ri?iio~imtaii~uos~iv.~nuu0lI4uin~~~ . a L . '),*.. N ~ I  p) ..‘ mnri i  

1. 9naiuwuiiiw'uuin $ .  . .  
I f  " 

2. ~ m u ~ r n o u i n ~ u ~ ~  

3. d ~ ~ ~ n ~ m a ~ u r n ~ i d & u w a ' ~ ~ i u u ~ . ~ ~ ~ ~ i ~ u ~ d n ~ u ~ ~  

4. 1diorrn;l 
si?i~aaim~riiRuo~iwaao~1u~11uo4rrizntaiud5zndu~aurrl5waiur~' ri?du 

iauornou 

(2) 

5.8 

5.7 

5.7 

50 

27 

naiuwuiiiJu 

(n3i~1w.u.~) 

1.24 

1.17 

1.19 ~ 

3.26 

4.1 

A naiuuianau 

g.rqcluo.rlvlnou 

(AO) 

4400 

4100 

4100 

I -4100 - 

4500 

iaairraiu6a 

(ns) 

26 

10 

8 

0.23 

9 



uoarilltoaari~rii~ndJ m 

dsznou8au 

1. 2, 5 - diphenylox 

2. 1.4 - bis - (5 - phenylo 

3. Toluene 1 3915 

5.3 da~aici! i~uuu,ri d a ~ i  1 I 
' 1 '  < ,  

H'ai~k~suu~ir6~ri?ii118s"um~~~uui~u~i l ~ ~ ~ ~ l ~ f l ~ 1 ~ ~ ~ ~ ~ 1 b n l l  

J ~ z ~ ~ ~ ~ i r 6 a d i a r i 1 I # i i ~ a ~ u ~ i 1 a ~  mnliowir wrhasi?ii1uirhdum'a4~5'~d iio 

iuorCu~Qou (germanium) I ~ ~ Y G ~ ~ o u  (siiicon) 

Re- Arndifier 

- 
~ i j  6.12 $a.iaiiuumri t f i a ~  i 

wtinmmi isira 

Cai?i~k~'11w^mmr$diau'io141~n1~rfia1u~hi~~an'u~'a?'af~fli1n rl??'~fidnoa 

~ R I ~ ~ U ~ Q Q Q U ~ U ~ ~ ~ ~ ~ ' I I U I Y Q ~  (ionization chamber) i~nkfi$sdiufiai?i)lkd rmiurrk 

aiuoon~#~~n'H'??'~r'a~ffiI~~::nou~oaH'a?'~iii~nir~i~~n~a (ionization) 1~1ifnolrou1inz 
, w a s  l a o d n i u ~ r r o a ~ ~ a a o ~ ~ ~ a ~ u ~ ~ l d ~ i  diinaiu4itiln68u liu~ilnnrourAa'l~~k~a~an 

J' 
~ I ~ I ~ # I ~ R ~ Q Q I ~ u ? I U  d~q)q)~~Qnda( i~~du'~~nto~u'u~~a~awn6~nu~ 



eie 4 iurm&.nu~udiuau~d~~oun~n~uu~ou nnuq~uo.r~quiaR1 naiuqquo.rfityiafi~ 

1~uEaliqhiiq.riuuaq5'qiW ~i~~uumid~-.~ii.~piiw'~a"~n'unaiuq~~~~n'qq~6ua:!# 
4 a A  P nndzdi 5.3 rtu.aoauniitr?sb1dnpll4'u (pulse height spectrum) I R U I ~ W F I ~ ~ . I ~ ~ ~ I U  

$rInnrida~Xo~dr-.nou#a~ 

1. Iwl'hii€JlIolr8d$~%l (total absorption peak) 
d 4 

2. fwud6~ l~R~  (compton edge) 
1 

I 

3. nirns~aiunoudiYu (comption distribution) I 

4. noud6uaonmb (compton villey) 

1 

1 dB 6.3 Phase Height spectrum 

I 

d d 
5.4.1 inljl ullauredr'ud n (total absorption peak) lth~ifl (peak) n!#alnfll3w 

n & q i ~ u o ~ k i l ~ n ~ ~ n a " u # a u ~ a ~ ~ o ~ ~ ~ g l ~ w u ~  7~iinaiuq~uotn'qqi6uuini~~ m1~sin 
I 

Y 

uuauninii.~q t q i i  I I 

I 

I. ldla~~dnw3n I 

u a d  
2. n ~ u d ~ u i i # a n o ~ ~ d ~ ~ ~ o i a n ~ ~ ~ ~ ~ ~ ~ h t a ~ ~ o ~ ~ m # a ~ u ~ a ~ n i ' i ~ d ~ ~ ~ ~ ~ d n n ~ n  I 

3. ilwfihtflgu ~i#aIdaouoinuu?unisl~~u"~~a$u (annihilation) in"a1dIdrdn- 



w 4  1 d i  5.15 i 9. l m ~ ~ l t r ~ ~ ~ g a l ~  B J ~ W ~ ?  nuuawnii~sud KU 2 

nii'hdm8 16 n n i  A wiY9~iuq ng nnd uwun 

I d i  5.10 Trii  imuuitrun'uKali s ~ l t a ~ l i i  nruawninlwildiim"u7Gi8 ib nmisw 

uazlwJ miaw i w J  miawiaun'u~ 16 nmiouiae' w i#'hdmauas~n'a 

4 P h a e  datrun'un"tli s n ~ a ~ l a n u u a u n i i ' h m  1 n n i  A wiYa'~9iu 

q nq anti unun 
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T, = ~ ~ d d 1 ~ ~ 0 d ~ i ~ f l m 3 0 ~  

E' = E , T , = E - E '  

1 + E (1 - cos 0) - 
2 

mc 

Te = E -  E  = E  & 0 = 180' 
2 

1 + 2E - 1 + mc - 
2 

mc 2E t 

d  d w 
dnoudf iu ion~wat~ iud~n~~na"~  = E 

2 
1*+ mc 

2E 
a Y d w  A 9 d 4  w d y  

uonoinu nusuin (peak) ouq innuuonn~u 



5.4.3 Pb x-rays 

1 ~ o s i ? t ~ a ~ t m - ~ ~ n ~ u & ; 3 ~  i i n f i d i u  72  no? -la mmnnmrlidi)tmrruI e 

2.4 A inti? i~#t8n4itiimuuutuo3.jt#11dfu6~ 

lioaun~czpngmnSuuau~un.ii~lXt 
t M ' 1 l h n u ~ u o d 8 ~ ~ 1 m i i u u ~ l  

5.4.4 lld fl€tllfl3?lI?l8~ n (Backscatter peak) 



I 
I 1 i 

E =  E E-+m I - 
1 + 2E - 

2 

1 i 
m c  I I 

i 

I I 
I 2 ' . E >> 1 lUfl m c  = 0.51 1 MeV - I 

2 
m c  1 . 1  I 1 

~ ' 3  E = 0.511 = 0.255 MeV 

5.4.5 11bu9 ij I P # U ~  n (Annihilation peak) 
d M 

u o u ~ i m + u i n l i i ~ i w ~ ~ ~ i u  0.51 1 I O U Q ~  L Z R ~ I ~ U H ~ ~ ~ S I L ~ ~ S ' Q ~ ~ I ~ ~ W + ~ ~ O U  

d M ~ ~ n ' ~ t a d e ~ u ~ ~ l n ' n ' ~ ~ a u n i ~ 1 ~ o u w ' ~ 1 n 4 ~  IGCldmsw 2 gi? wihiuiihat: 0.51 i touoa 

dii 
5.4.6 !BlB?l ~ 18 Qlfid; fl (iodene escape peak) 



5.4.7 4 naau (Sum peak) 

I 
Pulse height 

Id$ 6.22 iSnrau 

K A  liinruluornrn'uu'um?.jiJl8?.j~t~nuui 2 si?ikwk.riulndn'u l iu  inuonn'6o 
d cta d M 2 A  .IX5.jiJllnuuiwa'.j.jiu 1.17 ~QUQ? ua': 1.33 LDUQII ui.jn~.j~n~~.ju'uozu'~?.j811nuui~~ 

r?ut iu rlil~ERindinnj.jiu1viin'uwi~auuo.jnn'.j.jiuuo.j2'.j31~nuuid.jno.j iciu In- 
d d rm 

uoai-60 1Enins2un 1.17 + 1.33 = 2.5 roue? 

5.4.8 ib a ~ n l  n. (Escape peak) H K P Q I ~ ? ~  ~ ~ u a u m n i ~ ~ I d ~ d i n # w  
K A d~ A  A' ~~wuu1uo%8llnuui~wn'rl.jiuqd (mnnii 1.02 louo?) u r o ! ~ ~ ~ i w f i d r h ~ u u u  

u w a d  luni'i~j?o.j~ln.j 1Eelt~3mro I w ~ ~ r ~ u ~ ~ ~ n ~ n u ~ ~ a n m r o u  r8~luu~unisl~ouu'~la~uI6 
d M c t  t~mrouri?nd~~~a~innirto.j~~n~oz~n"~dinii Idtmin 0.51 i iouo? aunii idnmd- 

i n d u ?  (single escape peak) 1~i~i1dm0~~~~~1nwn"nd.jno.jfi~oz1E~f3nd1niitdtmin 
d M P  

1.02 IQU~? lrunii idnndinq' (double escape peak) I ~ U  I~lZuul#?.jBmuuin8.j.jiu 
d s d aa 

1.36 tlnz 2.76 O P ~ R I V I ~ P I ~ ~ ~  1.36 *la: 2.73 IOUO? o ~ l f t ~ ~ ~ r n n ~ t f i n t i u ?  2.76 - 0.522 
d aa d M 

= 2.25 iouo? i ~ n r t d n ~ n d i n d d  2-76 - 1.03 = 1.74 iouo? 
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A 
peak (1.74 MeV) 

(2.2s M~V) 

a 
B 

- 
Pulse height 

JiGuu-137 I ~ ? ~ ~ ~ u ~ I Q o ~ u I ~ ~ X ~ L ~ ~ U U L ~ U ~ ~ U A U U - ~ ~ ~  koi~uni?rnrrfi ido 
A 

U Y J ~ U U - ~ ~ ~  nn'u~niarau~iu erIXr.l3~msaioonui f~~oonvi~~l4iau"o~ifnmsau 

~ u ? ~ ~ n r . r ~ u o n m ~ o u ~ ~ ~ ~ d ~ ~ n ~ ~ ~ f a ~ n ' ~ n ~ ~ ~ n ' ~ ~ ~ ~ o o n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ d n ~  nnjpiu 
dd d d 

32 IAQ? O ? L ~ ~ R ~ ~ I I B U U - I ~ ~  lon~.r6 l3'(~a x-rays) UU~W&-IIU 32 nfl 

U U 
6.6 7 kg #M (Resolution) V ~ J H  17 (1 

7lq~uuo~fla3'fi~al~uu~of o l f i i  n'o ~mrid?ur:nii~naiun~i~(~5~n?iuq4 
A A fi~tnu~uorMlmAn t~u~fi~~nm.ruo~~lmAn 



I 
Pulse height 

b 



wiY~~luuo4Td 

$ v q m ~ o f l ~ l f l ~ ~ f l  

1. none 

2 
2. mc 

2 
3. 2mc 

4. E =  E 

1 + 2E - 
2 

mc 

5. E' to E 

6. OtoE 

7. E, - 28 KV 

8. E escape 

E' enters 

externally 

#u t i i r i i ~  

Photelectric (plus x-rays) 

and multiple absorption process 

pair production and escape of on 

annihilation photon 

pair production and escape of 

both annihilation photons 

compton 1 80° scattering 

single compton scattering 

multiple compton scattering 

escape of iodene K x-rays 

external compton 180' 

scattering 

wiY44iuuo4ftn 

lutndnpls'u , 

E 

2 
E - mc 

2 
E - 2mc 

T =  E 
max 

1 +E 
2 

mc 

T To=O 
W 

E To 0 

E - E ,  

E'= E 

1 + 2E - 
2 

mc 

do fin 

photopeak 

single escape 

double escape 

compton 

single comptor 

distributive 

multiple 

compton 

distribution 

iodene 

escape peak 

baxkscatt 

peak 



2. 3 4 9 5 ~ ~ 1 b ~ 6 I  (main amplifier) 

3. ?~a5m#onflqqim (pulse selector) 
Y 

4. 3405fi4l3nl (timer) 

5. 3 4 0 5 l h  (scalar or ratemeter) 

6. we5 d i u l v l l a 4 p  (high voltage power supply) 
i 

u a ~ ~ ~ ~ 1 ~ ~ o . r l i u e n l 5 z n o ~ ~ 3 u d ~ ~ 1 ~ u i ~ ~ ~ o ~ n ' u n 3 i ~ 6 ~ . ~ n i a 1 ~ n i 5 ~ l i ~ i ~ ~ ~ ~ ~  

' ~ i i m u 0 4 f i i ~ ~ 4 i i  l iu ~ i ~ # H ' 3 i ~ ? 4 ~ ~ u ~ ~ n t n ~ i i ; ~ i ~ ~ z ~ # t d u ~ 3 4 ~ ~ v u i u w a ' n  3495UYy 
Y I ) +  1mr~sa5diulvlur.~~.j~n'iu"u I ~ ~ ~ L J u H ~ ~ R ~ ~ I I Y ~ ~ u ~ ' ~ I ~ ~  1tnzauunir64iY3~?~1 

Y 

Xo~l#niniicq &wuRllnroiaezi6~3~oTw"tnYuiqYu"R i.iu unnaullun itouilnaoi 
A d 

(multichannel analyzer) MITOP$U~ (printer) ~ ? o l f l r o a h %  (=order) Snhu 

5.7.1 Jj ltr~udii d i ~ l ~ e i  
d a a r l q l q i m 1 o i ~ n o i n H ' 3 i m s ' ~ ~ ~ ~ u d ~ ~ ? ~ d f l v u i a ~ n n a v u i ~ ~ i ~  (iUuuodliU 

'Hu'auo4H'3i?Qka 6~~mmtlumn.r$ 5.3 l ~ ~ 8 ~ ~ 1 ~ l Q n d ~ d l ~ ~ 1 l u l f l l ~ ' 1 1  (cable) U13 

r iout~ i~~aa5vuiow~nazi juui~a~n~~~nsoieer~ i i~n i5 iduu (distortion) l X  &&4iti4 



cla w n'unaofiw3gswnuemriniruuiu~~ 
v aJ PI4 ~ili~ii 6.3 q ~ 1 1 ~ l ~ ~ ~ ~ ~ ~ ~ i a ~ i n ~ a a ( ; 1 a ~ a ' i l ~ ( ; 1 ~ ~ ~ q  

d s 4, A 
f i i ioud~diuioosvufiwdiu~~fi n'o iin~n~donTaioof (cathode follower) Liar 

a 9  9 s  s a oumimairlaalaiooi (emiter follower) iflua~ar~lhindqn d1bmfiouwii~u6ium$4 

(impedence matching) s%niidii?jRkd~a:ad~~uuiu~a'n ~ ~ ~ ~ T Y U ~ ( I ~ C I ~ ? ~ ~ S U % O U  

na'i 1 
w w  d - ~ q q i s w i i i i f i ~ i n I i ' a ~ f i i ~ ~ ~ z ~ n ~ ~ ~ ~ ' ~ u i u ~ ~ ~ a i n ~ ~ r  (capacitor) c luZdi/ 5.28 

h#iumu % douuiuh R, diIfii~nnir?wauotXyqia X~qiolio16qnlPioinms 

d~uuiidn~uoanrz1ia~in~3m1~o~dn~aian~m~feiiu~a#iuniu RE 'iildniuimll 

m u m ~ ~ a ~ ~ u u ~ n u ~ a ~ ~ ~ u d n ~ d ~ ~ i i m u & d ~ u ~ n u ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ f i ~ u  nim~aauodt?'q- 

o d ~ a ~ ~ n r i ~ ~ ~ ~ f i i ~ u ~ u ~ d u ~ ~ n ' u ~ ~  c imz R,, R2 ddij~lficiorimsdnni (time constant) 



f i ~ ~ o ~ d ~ d ~ ~ ~ o o f o ~ o o z a Y ~ . r e i n n ~ i ~ ~ ~ ~ f i ~ r ' ~ d i ~ ~ ~ u a  wionnoaqqqimcr 
J 

Q ~ I P ~ % ?  n~o~~u~~uuwn~i(!# I ~ Q P U I ~ ~ ~ I U Q ~ ~ R Q ~ ' ~ ~ U ~ ~ ~ ~ U ~ ~ ~ ~ U ~  nirdi~iuvu 
I v 

a~iiuponr~P~azt8qq1~15un3u (noise) 9 kfilurn5nfi~fillouda'diu~oof~~uu 
wnui~lZinna~~qqinicrni.~~uryn 1 ~ r m ~ ~ i o u i n n i i  $de:rlilfl#C~51d3~5zwi14 

#qqisul~az#qo~im5unauq.r 

lad;; (ET = field effect tmsistur) ~ ~ ~ ~ 1 ~ ~ ~ ~ 5 ~ ~ 1 4 ~ l l ~ ~ d n " d l ~ l 0 ~ f l l ~ ~  



5.30 I ~ t i n n i ~ ~ i i u u n r i ~ r ~ ~ i i . ~ ~ i ~ 3 ~ ~ q q i o l d ~ u u i m r r i ~ ~ i i u u i m ~ ~ ~  

~UUiR~UA?Unnl5i$~Ufl51d IbUUdil 6uin%H~om (integral plot) tlnldd 5.29 tr 



r i n n i r ~ a n ~ ~ ~ d  5.29 ~ u i ~ 8 ~ ~ 1 c u 8 S u u i ~ u 1 n n < 1  o uddounii 1 haQ' 4 

fiqqiol 8tytyiauui~%ni14 1-2 lia$8#q#itu r r n i i ~  2-3 god 2 8ryqlior kmr6uq 

iii~d~~uunridirunnrid~iudii Zdv(dg~-iwltiuanbn (differential plot) ci1~~6;;dldo- 

isutiiuanaJnniutq& 5.31 

sa d ~ u ~ n ~ w ~ n 6 m r ~ d 6 d o ~ r u ~ ~ u a ~ ~ R " b ~ 1 6 ~ u ? ~ ~ ~ f l u n i r ~ ~ n r i r H ' t ' o  n r i d h  

no4h?iuXuliu~fiu oiror~uunridaij~nu"~~in8n~~wu"~1# 6ir~up~oof'lun 
(ordinate) ~ o ~ ~ ~ l d ~ d 6 d ~ f i ~ 6 ~ ~ a 6 ~ u " b n ' l ~ U ' 4  ~ ~ l 6 ; 3 ~ f d ' ~ k ~ o i i i ~ ~ ~  (coordinate) 

n?ooineai~6usldp do1fl"lAlnoo~~6lunuo4nrid~d1d~~tu~8ua 6n'o ln8~n?~u68us 

u 1 n $ ~ ~ u u n n r l 8 + ~ n i a  
d 

~ ~ o r u i ~ 8 Q q i a  (discriminator) n~#lJluld~R~o ?493'if$~in?nmoi ). t (schmitt 

higger) ~ U I U R ~ T O R  (tunnel diode) 6 ~ ~ ~ ~ f l 5 d ~ ~ 1 ~ ~ ~ ~ k 9 ? 4 0 ~ ~ ~ R # ~ ~ 1 ~ d ~ ~ ? l ~  
4-a  h2 RoiIoI# unluurrn (linearity) f l ~ m m ? i ~ I ?  (msitiviiy) uin o~Lniri~~iRln~a4iqu~1iin 

~ ~ ~ ~ ~ a i u i t ~ ~ f i 4 ? 4 ~ 5 ~ o ' R # ~ q l 1 ~ 5 ~ 6 Y ~ i  (lower level discriminator) lmr?4sru% 

8 q q i o l 5 r t Y q ~  (upper level discriminator) I# I)~~~I#~UIURIAIOFI nnziiiiuun6iin 

dinu#?un?iu~hqs flqqitusumudi 1mr~iRlilo41kdi 4otilui;ilo ~ ~ n d ~ d i u l v l d ~ $  
4 Y 1#fiu'iiul~~oclar#aiosn4duin m e 1 n ~ ~ r l i n u n ~ 6 a . 1 i z ~ i  qolnuu5iro.r?raruo'~#qqim 

dodriuPRrliriuuoP1ertomuin 

5.7.4 IL~WIQ~ (Scaler) 
d A 2  d dii ianmof nuiuk~dnarnu~sundrzno~#?u~~nn'~diu~dna 3unuuiu 



% wn'na4rruQ8qqlir arrrdn r̂lr(nod (flip-flop circuit) ,iinzliunniCnon%nld 
I 

(mechanical register) i 1 l ( i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i U ~ 4 ~ d ~ ~ d ~ ~ D l f l ~ ~ . J ~ ~ 1 ~ ~ ~ ~ d n 5 0 1 n ~ d ~ 1 d 1 ( i  ~ 
1 u n i n i u ~ ~ i ~ ~ ~ # ~ i n n i ' 5 3 ' m s ' . j ~  k n ' ~ i i n m r n a ~ u ~ d n ~ d ~ ~ ~ u n i r ~ d u ( i o n  ih I 

I a 

I 

%iirnlunir%#qqifun"o nirl#8~a1#nln~iiuniu%1f iin~noi (tilectromagnetic 
d - 2  

regism) i7nmorrumudr:nou#au"s~nv'iiunn1u"~u (relay mechanism) ~mmszuond~ 

h1nu o - 9 ivuuod ~i iarwdi~~uhuolzwu"~rz~~~nmiffui f tu~k~~~uai~' idu id0 

Y #qqi~luosnr:l~nCiiunoun' oiiuileoi (mature) r:~nkdild~m.rri?muuuuinaiu 
d - 2  a b n ~  itaqrr(Rn47moraumu~z~i!#n"o 10 - 25 ~~qqlq(irlu I ~UI~I  .~~uniJOuliuWl(io 

4 1 ~ ~ 1 4 6 R  
2 

nmmofidflirulan drrnouX?u~~luui~~t~wuoi ( s i n q  element) 6 o o d i ~  I 

oy nsu 
i I 
i 
1 I 

rilu'Yfuni1 %?won (digital) I IE I~ I IDUI~Q~ (analog) n i n l i n ~ ~ ~ ~ % ~ m ~ ~ ~ u i ~ o n ~ z i ~ l l ~ ~  I 

4 r ~ 
5.8 mr aru era nti 1q . 1 

d l 

5.8.1 in3 84a'Gia ?fl3@ld 
I 

I#%iGamrau i~o~cinli?nroulriniu1rodiI~~iim~~ooul#6;au~alo~~~8o~l# 
I 

I 

I 

168 PH 325 
I 



5 0 5 2 

A oinauni5ozri;u~ilusou-12 ~udoz 
9- a I J F J @ ~  oznrmn.ibarauu (jitrium) 

A d 1  l o ,  toadin'uwtYqqiu Q o11~unirninu 2.78 
d iouoa c l r . ~ r f l u w ~ ~ . ~ i u ~ f l ~ v o ~ ~ ~ i i u  &nosr i?~r r~az i / s~d i~~"~ i i~~?ooou  

maomszuzni~du'udiuldo~iil :d~ld6qdoniuli 

5.8.2 6 UIIIIA~ (Film badge 

r~umio4~"oi1#~m~'.j~dij 

iiu36uciiuldl& liilXrn'mnaiu d?uiaruo.~fqdrrsiazrflw"~~ riju 
u a m~o.ruonn:mandonirl4 sinign tl e,l 4 nn"~rrua~unaiuw"mwai~~IunisTm 

cr A uinniilcl$o.rdoauaou l~~mlliuioli.r3d~3~1~i~n1~~i~r'~~?~s'ulusia.~r~ai~d~ 
P 

5.8.3 Ifl5 89?u(;li-"d If; (;lWl%Iflfi 
4.4- .r & ~ h h r n r  kmmd?u1u~on3~~Qu (oxidation) t~ard~n?u~n~ul~unmmuutuo 

a -  a a i 5 m 3 ? f i i ~ ~ i i ~ ? u ~ $ . j  d ~ u i ~ 1 ~ ~ ~ d ~ ~ u 1 n r n ~ ~ ~ ~ z r ~ ~ # m d a ~ ~ ~ 1 ~ m 5 ~ 6 u d ~ u 1 ~ 1  

B 
5.8.4 lfl'l89?Vslf9a lift f l f l ? l ~ f ~ ~  (Calorimeter) 

J r d o ~ ~ ~ ~ . r ~ l 1 u ~ a n n 1 . ~ 0 ~ f l 1 ~ ~ d ~ ~ ~ ~ 1 8 r ~ t i ~ a n ~ 1 ~ ~ t i 1 8 ~ ~ ~ ~ ~ ' ~ ~ 1 ~ f l a 1 u f o u u  41 
nri~Gu1anaiufou#o=:n51~J3uiolfq~l& 
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equilibrium shell 

, 

5.85 6fd 03?~rd lfa ~ l l l l l E Y i /  II (Plastic) 

~ ~ Q ' ~ # ~ ' Y ~ J # Q Z B ~ ~ ~ I ~ A ~ L ~ ~ C I U ~ ~ Q I ~ ~ ~ ? ~ I S U S ' . J #  
5.8.6 1 66(1~?l (TL,D = Themoluminesence dosemeter) 

w a d  
~liinuwaimlGo'l#iu~.~i30t~iimni5~~mn~2 ~X5uo1ana5ouoonai tinm5ouo: 

r a d  
pn$uo~riu~~~nn'nuotuBn (crystal lattice) Iumqtdnn ol~~m.rouorpntuo~otl i .~ni2~ 

' s d d i ~ i ~ v l i ~ u n ~ i u f o u ~ z ~ i i ~ & ~ # n ~ ~ . r o u ~ q o o n i  ~.raz'ldr?uhd5tOm5~n'u 

diuw3'oukJdou an~~d.~oonuio~~dudfid~ulmu~~~.~n'~d?ui~~s'.~~dpn~mnn"u i ~ p  

dI#Cuumilr(fiiio 8riiuudgool58 (LiF) m:h~fitluu6nicrii~t:t~ud~'uu1~~uuin 

~ u ~ u i f i ~  ~5l~ii i j~ui~linfl iui5nI#?"fid~uiaf.~d ~1 d9uvii~q u~.~h~nlu'lX 



0 4 8 ~ ~ 1 ~  gamma. 
d se.j5~r'J3tru"fi3un"n~a4u 

9403111~ Film bodge 1 1 W  TLD 


