
1. ~dflflVl3S (direct action) k8(ii~flu~pnt~~m'cttmntflumr~ t?smaiui8uu1u 

u tumpndiui~fiimnaiut8uu~u 

2. wahu&eu (indirect action) ~ u t ~ ~ n d h n i ~ t ~ u ~ i u ~ ~ ~ ~ ~ n s ' ~ d ~ a u m ~ 4  ud 

t~urnn~ii~#iurrfi~1~~1nf4~t'~udou t~uniniiRdg'niul~i4tnijtt8ariiuno~ol'~~ r* 
ruPtnrlfi~iubmrlnd~iI#Onf~8t?fin~s~df uuttdn.sGuI# 



I 

- d  ' r i ~ & ~  ic$oalui.r3ldi$fi uzGm %o+ lmz H ~ O  uu f inos6~ikz~hdfiniu1vio 

I d  dllfl# H. OH, H202 lltlz HO, ~4~~11~~41dldU9io'1~ 
-16 n 

looou %o' liar qo- ldmn:ua nlulul?a~ lo 3 ~ 7 %  oznntusi?18urtin?non 

(free radical) 

. @'. SO' = H.OeH 
9 

- $%.* qo- - e 

- dd d qo' llnz q o  uomcmaou 7 63 llaz 9 hmufi16u 'uooou&no~liod6311az 

oziioln67n'ufi 



2. H202 + OH" - HO," + K O  

3. HO, + HO, -so, + 0, 

4. HO,+OH' - % 0 + 0 2  

HulluH9j HO, l i i~Olfldflf l?~l~~~'h9 H" I K ~ z T u ~ ~ I ~ ~ ~ ~ Q ~ ~ ~ B u  0, 

4. rli1riinonliidfin?u1n'p~s"onC~~u 
d d B 

8. ~ n ~ n o n l i i d ~ n ? u i n ' u ~ w ~ " s u '  T ~ ~ ~ ~ $ ~ ~ ~ : ~ Q U % U ~ ~ U I V ~ L L ~ $ L U Q I U D  lii 

l#5uni6Tumpniiimni5~d~uu~~da~ dunirliimd~n?ui~Ruba ndilto k3diumwk 

~iul4~ld;i Snu'ilRiimdg'niui~i.s~nii liilXlumqnliianir~diuu~~da~ fiilniaa~?icl 
e# miu~i?uwiuuu d n " o  f.r#rioldiimn?iu~duwiu~~i1~11a $~arlmm.r18t~uniununi3do 

l d d  



I. 5ruunfi~hlnH'n (hematopoetic system) t'mdi~q lunar~n~ndiniu dilX 
d a d a ~vnrrgn~riniuirnn~i~tu~~nom tSuwnlXtuntno~n~n~ t5mlnfi.n~ uonrind trim 

mhoui~&ncln~di2u dil~61ui~lunia#iun~uT~namn~ tiiclni~ii~&'l#41u 

2. l z ~ u ~ u f i i  (reproductive system) d i l ~ i a ~ B ~ ~ m d u C u ~ n m n ~  lluii ka 
d5zuiol 17s I ~ U  ~ i ~ 1 l ~ f l 1 \ ~ ~ ~ ~ 5 t ~ ~ ~ u ' ~ t t ~ ~ ~ 2 ~ ~ 1 2 ~ d i  uonsind 4riolflin'nmr 

~di'nuu&u (gene) d ~ t ~ ~ h d i u n o m i ~ n a a u ~ u i  &oirrrdiunomnmu~~dn?do~ du'dan 

nniuI# 

3. 5ZlllldllHn'DP (lymphatic system) 

4. aruuni.~15au~ini~ (gastrointestinal tract) t)iil#tiimltwn Tnii~l~on ttnzriiar 
, 

4 d ma5nmumiuni~tiiuoinia i~#rhniolo11nybild flilfl~unluni~~m&oiniaama.~ t h  

ni~zniavi~oi~ia 

5. am* (skin) oimatn~outiunia~nn~iufou oinmal:aantSudu~tm fi 
&nuit~u~uinpr~?uuin tiiclnirnn~~uo~~mmiuu3~~6wU"u cioutdut~omdauunn G 
ditnbrlnn t ~ n n u o ~ l m z ~ 3 n ~ ~ ~ n 4 i n i u ~  

6. RI d ~ u u ~ ~ ~ i i / ! ~ ( i o k # u i n ~ q ~  t o   nuh hi oirardilfltiilii~bnrzrnlK 
.# 

7. num cSud~uihriak#u~oudqm mnr darnouvurin1o11n~tr?~~i11~~tdu 



49 k 
1. waleluma~ (somatic effect) M X I ~ U ? ~  ~ a n l f l e l ~ ~ ~ ~ ~ l ~ f l i ~ d 3 ~ ~ W d ~ d a ~ 1 ~ ~ ~ ~  

A s  d' llnnalOnfia ali~r9uwanmnuufiui~u"1eld~d'~u~.j~ (acute somatic effect) rmzwad 
d' 60Uq t8Fl%~'lelUl#l?nl~l~ (chronic somitic effect) 

'4 -  d' wanm~luuriu~riuktiielo1nniafuf~~d3u1~~~luda~ranid~ rriu idot8elpu3 
J t ~ ~ u i n n i a ~ ~ n n u o ~ r n a ~ u ~ ' u m i ~ ~  ~fo'l4fufqauina~tY"~ldauiq szGoimarii.rq uu 

ciu diuiol kiln'7diiuiY-d 
d l -  n. Ilirnolki? o - 25 tau 7a.I ~]~in~oimadi/uuttdn.~luii.~niun~iamn 

u. d?s~ims'Jd 25 -50 rau m'aoin~ad~uulrdn.~luln~"miipili~iutia~ 

n. djuiolfiil 50 - 200 nu ~oiniai)aut6oquinfqiltiieltu~'i.j 

4. dilnmrja 200 - 400 tau m a d a ~ ~ d o ~ u ~ n k ~ ~ i i e l ~ ~ ~ i n o ~ ~ ~ o o " ~ f i ~ ~ l ~  
d' a. d?uiolrj3uinnii 400 tau iilXrn"elniatd~~~iidn~u~lu~aiuazI;ului~~ 

niu ~ilaudloni~rifu33muin 
A s  2 wanm~uu~1nniaiukil61uauu'~~iidtd~i~n1~1 idu diinutiuiqa uolzd 

f i ik in ln lnRo~~~ozXo.~18taa iu iu  iipiiinonld~~gqd 

n. jii1dt"ln"nlrnuzdq oinnia8nuinudi s ' j ~ o i u u z i i 1 ~ i ~ ~ u z t " 5 . ~ u o ~ d o e l  uzdq 

uowaqn ~zd.~uo~fian& uzd~uo~vioulnaouA cmzuzd~ue~tielbiimuia'ld; 

u. jiil#oiqdu wuii o i q u o ~ ~ ~ ~ t m n i ~ u n h i ~ ~ n i ~ i v 1 8 u  odi~lalmutj 

lu'd~in~na'ngiu8uu'ui~~uou 
9 ' -  

n. chlH;SuXonazon ~u'otuintmyaumiunaiu'1aoi~5'~~uin idol#?ufuka 
Yo,  4 d' oisozniulrY dilnuuuni~uhuu ~iikiSuKonaron 

d m  d' 
2. wnn'obqnaau (genetic e f t )  l~uwnnlfl~uulidlrndu$u~ rh!$t8elnia 

d4 A rd$uuidaqnuu rqozimm~oondold lu~iu i ~uwa~~cz~o~ ( i iw"~~~u1n1uo~1~1 f i  

_ L .  

0.0 d3 uipl3d qY J;IIBU!O~'S'U'~~ 

nolmaaun~a~i#aoni~doan"~s'~daz~~~~daz~nn lMinueldidiuiol?u~q~qel 

;uod~d?ul# (maximum permissible dose buaio MPD) 54Z 
v 4  a 

n. t M Y U ~  n ~ P ~ U ~ ~ J ; I I ~ ~ ~ U Y P P  

1. o%azduwir( lunrzgn uo~l#?ukal#dazui~1liin"u3lilz 5 rau b u G b  

fiinuelii niulu 13 +dmiuzXoqiyl~tiiU 3 tau t ~ a z i o i q k ~  szJ/~.~!#fukil~auiitfa 

PHI 325 2 19 
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!iiiiutii&~lAoinqpr 5 (oiq - 18) nu 

' 2. iianC'4 nrqn dou!nrauR' uoul#fufuk#l#diuiruYu'in"u3ns 30 iru TRU 
3t)ofiiuu~ii niulu 13 #daiwby8od9'Ylu'iiiu 15 nu 

3. 3oiiasirlrru rJ;71iiz#oi81 u~uS#iuf~3l#iYiiiiu~n~ 75 rru t ~ u Z # o f i i u ~  
ii n i u h  13 $dm16 us#o.~fu!iiiiu 40 iru 

"l 13 # d ~ i i  or#od9'y!iiiiu 8 iru 

nrsgn 

4. wiiRuopJjil kiliumiGdirclnuuinnii3~iliinuui ~iitun'.rfiiiu'nkfio~iulu 
,# A 

iidniu i~risiif~~iumiosn'iuinwa'~~iuI.Xn'uiu~iuoIuu'iiaruiiinq vIiI#tiimn?iurfiuniu 



9.8 m~~z%d@96~~0d9111a ion protection) 

I. iaai wu1a1u~hm~~~~u~~~~u"oG1~1un 'u5 ' .~#  



2.3 % L Q ~ Z  

3. l ~ $ ~ 1 ~ ~ # ~ 1 ~ k 4 d 5 z 6 i ~ m w 1  rnuisodai4~~~iu"a~zKu5'~d~~ueii~inum~~ 

4. m$oq%sdd5~i1d (radiation monitor) & ~ 5 z i i ! f l ~ ~ ? i ~ ~ l d i i ~ 4 ~ ' ~ 1 1 4 ~ ~ " m  

B W W  44 
~ ~ O U L ~ ~ L % Q ~ L Y ~ L ~ O ~  (condenser chamber) i 8 u m ~ o ~ u o a m 5 ~ ~ ~ 0 ~ % u i m 1 d n  

niuisoiii~'~h!llmiuddiq 7 !Ai(r~an n3ol#imY~41ududiim 14imY44i8n4dlJ 
lums?Goa'ulm (diagnostic x-rays) ~i3m15YnlJll5fl (therapeutic x-rays) !8yn5l$kl 

nfi~iul~unirin'onl&i(11u~uoi6inuizaru gdn.ralbu 7 dl#iautiuiiiiuaufi~u;q4iu 

nd i~l5'~8!~duiinona.rdauuin~#n"u~iu$i~ni~d~~n'qQ~~ 

lumrim~qaazsioq14hqmouiiuic11oiiivuiuoiiiazmouiiuiroioii~iaoi 

(condensir r-meter) h u h  btldnoul~unoii~~uiuo~i~u$au4"~5'~#iiazmoui~qiro~ 

dsznou$aun'ui~aiiYuiu~i (thimble chamber) Bi~~ulm~ti1~~1~5n'u%wa'~!a~u 

nauiiiuiroi (polystyrene condenser) &5qnala~ulcaiiguiuoiiiFa!dJi (central 

electrode) ~oi iunoui iu i~~ i  niu1un'ui~ali~uiu~id~iniffd~~iud?~1im~ii iuouu~~~ , 

od mouiiiuiroiii~nvol~i8uldGaq 1mu!ia~d~i!ddi!~ima"op1vuiun'uw'auo~6a~~i 
! # A s  nuiniiluuilddi 2 Ruo.mouigut.aoi rznii~~a!d3h&aro4hkuauflia7nlwdn 



iu8o?q#wnnsz~uoininniu i~~oini~'liimni5iifl n k  (ionization) 14 
4  'looouum (positive ion) nlazdrzgau (negative charge) aq;10z0n;qQmfmuta7d~id3 , 

A 9  e' d5zppinriu viil~'11.rz~uunoui#ui~11ofama~iu"o~uind?uialooouwinmuuuz$uo~n'u 

d?uiak#imnn~znuu'~~uiuoi ~j~u,d~~.~uunouduaoi6amaquziflud~ninn'u 

diuia id ~~cloui~uiao~oi~~i~~fa 'md5quun~u~#ud~ot 'oz~5i~di?uiw~.~~ 
u w  u " 4 . 4  uonuln~u4uaauiuoiiind (echarnber eap) l$~n~uimu1.ao~~n$uu 1wodo.l 

r*llilfioininniulun~u1~ui?1~ii~mni5iimni3 d~uzfiilfid?uiolk4da'ml&~mwaim 
d l :  " A  ?d S~oouoz~o~iii~n~u~uM'uiY"aii '~u~uoiuu gqu'uiuo4iaouiiwic11oi1uofld?'m 

4 1 :  5".r#uz~a~wuiuiuo'mI.n'a"i~.~~0rlnn5i~~w"~~~r~ilru1uo~i~iuu odi~lsilOrliui6o~i.~nou 

i#uiroiiiruiuofl%%udis'.~~~~nd~~w644ik 2-24 fiui?iifn~15oul?nd uzfii11fin"m 

looouiniidz5?u~i?n~upiarniazi~u a~izimalunoudui~~ofl~jijaru1u?dA1d;10~ 

naiu~avectnnuai (sensitivity 1 
, 

donodunoii~umoiddnaiu~ c diim (Farad) IffjUkRbiu?~ R ihhnu 
Is s I d  a 

Y A ,  d 
(Roentgen) i i ~ ~ i ~ ' 1 1 ~ i ~ ~ 5 ~ d ~ ~ l ~ 5 ~ 8 ~ ~ 7 ~ l d  V Qf!lUlflfllCtlWfliUQIS g 4 ~ ~ d 5 ~ I p l i f l Q I ~ ~  Q 



nnul~usiisriuauaudI#oir~~uL~'~~n~n~aW' (bakelite) ~ U R Q U  (nylon) n f o l u n ~ i  

9.10.2 fio~alBi~anrsisiiQlWsi I 

ddaudrznoulio alanlnriiaoi (eIecmnnetq+r) riuas~mw'utmmndxq 
I 

I 

I 

(charging and discharging circuit) ¶J75pFJdlU ndai , 



s a d  1~?~llsz~uunoudui.rofitruiuo~ aiicl6orndi?ii.r %I nmr4omn'bnsCaoi 

(atring electrometer) ~ ~ 1 f i u 1 n ~ o ~ ~ ~ d 1 6 i u i u i ~ ~ ~ ~ o ~ ~ ' u d ~ d n ~ ~ i ~ ~ ~ Z i d f i ' b ~ ~ u ' n d 1 $  
P d d  

iinunmi~'o~R"nln~i3imoi d?udrznauun~nm5.romn'bn5~6~8iiinfl~~u~d 3 d?udikg 
d  d n"oa?awm5u'u (platinum string) u~i~ian~~dm~h~n~4~ii~1Pouo~n'uina"n~din"onw'i 

s d d  RdR"nm4omnTns~ (deflecting electrode) tfiunn;8;ui?iiuuioin#iuIi~vo.~ndo.~d$~ 
=id olanhrSimoi l l a a u o ~ a n ~ ~ i . r o ~ l n d n ' u ~ ~ n a i ~ u ~ ~ a ~ ~  i r r"ol$drzQu~nut i~ ss 

iff~ni5k~~iiudrr~auuu31ddn$q 3in"nTn.i~ dil#a?~idu~luuainiiiinu'~~~u "75 

J' 1du~luuuo~a~~uuodi iud5z~uua~w f i ~ n ~ r n r i ~ ~ ~ i u u l ~ t l 1 4 n d 0 4 v u 1 ~ t ~ ~ ~ d 1 ~ t i l l ~  

nma$oduuinurln#m (eyepieca) ~~Piash.1uo~a~np~z1fiu9dmiu8nu"2dffididdauu 

iilla41d 

m i J i a  9 2  1m~.~8nblv(flidno~n~~4n'p1616diu~&;uunina miric6l#uirinnirda 

iind4diutiiiY4 (power supply) n'u~a~4iu~~Z1~f i 'bn5~im~s'  1hdi/~~8~u"2r l f l1~f i~61 
d1.r~ 4~azviil#nnadB~u~i1inu'4id 



d A aimtlrmau (half-wave rectifier) %15i~dd0ii~Q/ (transformer) T1 dduuldna'uIwT4i 

hn6miulaam.r lmtom CRZ idd11~ldf i i i~ iS~~1- i . l  mdiQim0i (capacitor) CI, ~2 
A 2' 

ii~invims~duuu~uu illoii11tt~5ni ~2 iiarpm 01 ~urisiiu ariii inil~~imnnio 
n d ainntn~i i imei i~arnoui~ui~oi i ivu~uo~~u' iu i~  ~ i l h o u i i i u i r o i i ~ v u i ~ ~ i ~ d s : ~  

dud wyuTnmuGtoPmoi (potentiometer) R2 d ~ u ~ i h b l d d 1 ~ 0 4 $ 1 d ~ b ' ~ ~ u " i ~ ~ i  
biariivuiuoi ~don~nQ s2 imr 01 ~ ~ ~ u k r h  ar?i~?d?di~u4?i~n1nsiiima$iia: 





~~~~8id~hrr imo~i i8nu" lddi~?4du 1.26 i v i i u o ~ i l n G I d & ~ ? ~ ~ ~  (I?IU 

'I?uo~uauiuoiiins~l~n~~9u"rmoi5?un'u = 9.6 ~?tl@hioi?~dm~ a:&fl??u'l?uoq 
d r  n uru~uoi~diqrftu~fio 1.26 9.6 = 12.1 I iamm~i~u6inu 

6 i ~ ~ h f l ~ ~ ~ n ~ n a i ~ ~ d i d ! # ~ l n n ? 5 ~ ~ ~ 1 ~ . j r f ~ f i u ~ ~  22. ianiGun n?iu6u 

760 UU. ~04dl0Vl P1 Q U l ~ g f i ~ ~ f l ? l ~ ~ b ~ ~  o ~ ~ Q ~ ~ P I # ? I I ~ ~ ~ I #  (correction factor) 
J 



&or w 
1. ni5i3uadrzQ (electrical leakage) i g ~ i l ~ ~ i 1 ~ d d d i l ~ i n u ~ u o r 3 ~ ~ . ~ #  



I 

~ a ~ m ~ ~ i l a ~ m m r d ~ ~ a ~ i ~ ~ i u n i r ~ ' ~ ~ ~ u ~ d u u ~ i w " o ~ ~ i n n a i o ~ ~ i a ) . s f i i ~ u n i r  I 

drzlu~nirddCau'ilw*~~ma~~sJ'?iid 7 pnuf!b.rnir nisd~?rhGi8~iminh.~~duw'aa'm ~ 
. I 

~ 
i d 4  ~0iu~5oJ'od6ik%.~ (Germanium) i6a: $ & ? 8 ~  (Silicon) 

I 

iiiinini (Mckay) (1949) i f i u n ~ i i r n 8 T n X n J n J i 6 ~ d ? ~ ~ i n ~ d n r ~ d ~ 6 a G i ~ ~ a i ~ ? $  

luu&tU#ijki? iu-1l4'l~TomaCmrodo (junction diode) ifi~ii??~k% u?iat~d?adoki? 
3 d 's uuiaii;n uuini#udiguinmcJrzuim lo aumiumriviitu %~naim~doi~4ld'ouo~in . 

* %lad iuluoi i i ~ % n ~ f l ) f l  (Mayer and Gossick)(l956) n k l u i w ' a i ? Q ~ d ~ ~ ~ n ~ ~ ~ n u u ~ m u n i r ~ ( % '  

wotaiu#w'auo.rii??n riilb?im6laioid~Suuiniiudu irftu (Ryvkin)(l957) nuji 
4.4' A 

f l 1 ~ $ 1 d l U V ~ d w ' a ~ A ~ ~ ~ ~ ~ l o J ~ ~ 1 ~ ~ 6 ~ ~ ~ o J ' ~ i ~ ~ ~ i " u ~ d  
i 

i i ? ? n k 8 ~ ~ n m r ~ ~ ~ a u ' i o 1 ~ ~ ~ a ' n n 1 ~ ~ 1 d 1 u i ~ u i ~ ~ a n ' u w ' a a ' ~ ~ ~ ~ i ~ f l ' ~ 1 i i n ~  (gas 

detector) )li?~ ~ J $ ~ ~ ~ ~ ~ % ~ ~ ~ ~ U ? Q O O U Y O J ~ Y J U  t i ' l fo~if l ' f  (iohization chamber) id8 kg$d 

iiuii'a3~ ozniuw~ddiulw*aifiw'aa'm ~i~~o~mouuo~ir'aa'miiimnrtioln~a (ionization) Y I  
d d A d o ,  d I  oianmrou (electron) 1iRz 118 (hole) lliiU$~nodh.1uo~~j3mfi(i'ald4iwunnumidn'u 

a 
~dnm2ouaz%?Jk~au?n riilRiindq.jodiwYvlQiuu ~ ~ q . j i 6 ~ o z ~ n d . r i o Y l l ~ ~ i n ~ o ~  

A' 4- A' d 
uuiuirnzinfotu'uunn.~wa~onui u u i n u o ~ ~ ~ i w ~ u ~ ~ n ' u d 3 u i u ~ ~ ~ Y ~ o o ~ w i n m ~  n 

n ' o r ~ u d ~ m n ~ ~ u m ~ ~ n ' u w a ' ~ ~ i u ~ ~ a z d ~ o ~ i u u o ~ ~ ~  d1l8niuirniRw&~iuiiazJ?ui~ 

uadYd3Y# , , 



d J 
1. #otrnmk.nu~?u4~anuou~uni5~n"n?ooou~ (ion pair) 

i.ri7dil~~m~idau5rna'i~(11ui~uo~ar'q~i6uoins'4 1mruui~uo.r$~qifill$10jXo.~ni5 

(signal to noise ratio) ana4 

3. dium~iiu&~ (trapping center) $~¶JNl~~?161#046~u tw5ira'i O l & ~ 3 1 4  

ni.imfl"suduo.rwinr fianpni;u6nluimq&auAi~~w5dY.j?ad?woi (trapping life time ir,) 
4 a a uO4N1HL w~~Su~~ai~~auwwi~z~naS~udo~lun~mw~n~r  (free state) rioulazon$ug4 

i u  ir, diotuiu 
4 

4. irPo~'~~noinoiquo.~wi~r ( 2 3  440:: 

5. n-aiundotsi? (mobility) 1 u n i ~ m 8 0 u i u o ~ w i ~ z ~ o . ~ i j ~ i ~ . j  mnrorM 
a G d d 1nfl"ou$?in4ua?vMi? 6 ~ 5 3 9 1 ~  

PH 325 23 1 



6. mui.innu6o~ulu!ddl!&i%fiu!di?fin15nz~ (breakdown) 

A w w 4  
I 

4 9 1 0  n G ~ u a ~ ~ f i ~ a ~ a ( ; 1 ~ ~ a r ~ ~ ~ 1 ~ 1 a r 1 ~ n ~ ~ 1 a ~ d 1  
dw w a d  

1. t d R a n r t a u ~ m n ~ r o i  (diffuse junction detectors) n ' n ~ ( ~ z i ~ ~ o u ! f i ~ o f i  ( ~ d  

HlHL (depletion region) iuo  jrnflmt i?R~iflm5m~m5li~dU (impurity) nt!dU~ia€lI 

dnofimnr dUU?l?~ l~!?60kf l  i d o ~ l ~ l i ~ f t f l  #~tb??h&ffln'U (reverse bias) iitiGa 
.# i~kfl 1 ~ 0 1 ~ ~ ~ i a 0 l d a ~ ~ ~ i n z ~ u u i f i n ~ i t u u  n a ~ ~ n ~ ~ ~ o t ( i ~ ~ d n o ~ ~ ~ ~ u ~ ~ ~ n r f ~ ~  

s z o d l u i ~  i G n 8 l ~ r 5  ciai~it~ati~~inlnz9uni5r~a0if io~ninii~adi ~70iuri  43 

Thln n-typa layw / (phorphorur dlftu8.d) 

I I- High nalatlvlty 
ptypa aillcon 

L p t y p e  layer 
(Al dlff urad) 



(4 d 
2. rclrsldnru~?ioor~iwnimos' (Surface barrier detertor) ~ l t l i ~ n l 5 ~ % 1  %~?I.I~Ru 

9 -  'a' n15~l!M~R~on~1m$U (Oxidation) U U ~ ? U O ~ ~ ~ ~ ~ ~ P ~ J ~ ' I I G R I ~ U  ~?l?~ld l~~~bbn~iRfu 
4 d  gr c:dr:wq~taii?mu'oun'p1ni5nd~6au"i~u"m~ i~firsuioniouuu iinn'nnisriiciumiioun"p1 

7vlRad~ufuirliGnd uonoind oioa:aiu~auetm~nd~6~~iru'midu#auwo~~oz!#~a 

inu'oufiu 

3. ~duu~?dftdoi~loi &ithiurn drift detectors) !um~imoymn$flwk~iuq~ 
a , 2  a imrRilimuui u~ ia~dmurn~zoz~o~ i jna iuwu iuu in i~on~mf~s '~ i~a~u  iuo~ainB8 

' 4  wthiuuo.riqili8or' (x-ray spectroscopy) ~nz~qi~'11ii~6l~j~~11~4~ (resolution) Rnji 
a ~FISQ.J%~L~PIP~&~ (scintillation counter) 

1 
V 4 w w  w 4  4 - 0  u~~u~~plaa~a~aiiuuaian~ma~di 

1. ~ l l ~ ~ ~ 1 6 1 ~ ~ i 1 ~ ~ ~ ? 1 ~ d l ~ 1 5 ~ ~ ~ ~ 1 5 ) 1 ~ , ~ ~ ~ ~ l f l  (stopping power) 84 

rn.uimg~n~uoymnA~i5ud (range) ui? imzw~~iug..r'l&i oymnAiiau6i?ifluiumr 

l u o i m n s ~ ~ n q ~ n & # ? u ~ ~ ~ o u ~ u i t ~ u . ~  1 Daiiium5 iiih 
2. uui~iin 6Wljniu1 

3. d ~ ~ i 7 n ~ ~ l w l u n l ~ i d ~ u u ~ a ' . ~ . ~ l u ~ ~ . ~ o ~ f i 1 ~ ~ d ~ ! 0 0 0 ~ ~ . ~  riil~!'laqCuirl 



Chonnel number 



Channel number 

a d 
2. ~ ~ 5 1 ~ ~ M i w k 4 1 ~ ~ 8 4 8 ~ n l ~ d ~ d 5 Z ~ 8 ~ 1  1 (Charged particla spectrometry) 

3. niru"mvo4oymn 

4. ~n~ivuauni5iiorln6a (fission) vodu"ainsutf 

5. ?in51 tM"Yl~441~9184~4~~~orll  (Beta spectrometery) 

6. ? ~ ' l l ~ ~ M i N k 4 1 ~ ~ 0 4 ? 4 ~ 6 i ~ ~ o ~ l  (Garnma spectrometry) 

7. 1#i8 u m f 8 d 6 . ' ~ ~  k 3 (Radiation monitoring) 





d a d  
ido9i~i~4uuimiansrunh m $ o ~ d i ~ ? o k i l  (survey meter) ~$uid~~95~ki!d1/14 

4' 
daudrznouuo~m$os$~!d~.~uinuinw"n $oi i i~m54i~~u~niui5n~ini51i f l~1k; i iu im: 

A 
simdouio~ l i ? ~ o & : n d i ~ ~ n r i n m r M " i ~ i u i i a z d ~ ~ d ~ z n o u u ~ ~ ~ . ~ o ~ ~ o ~ i ~ ~ o . ~ d i ~ a o s " ~ ~  

44'4 d 1 4  4 

v u ' R l ~ o ~ ~ ! ~ i % ~ ~ i i % ~ i ~ b f  (ionization chamber) Y U I . I O ~ ~ U ~ ~ ? I M A ~  (Cutie Pie) ?d~ l f ( !d  

1uidosi~v~m69u?st5o~'i.~iiu rnuizdiniu~diuilnuiwi4~iud 

m$otdir?aki!au'R$iiei.jni5iidiuooni~un1udau n"o d?uiui.r8 (sensig unit) 

d ' 1 ~ ~ ~ 1 ~ 8 ~ v l t U  (amplifying unit) likX3P851itYfldWD (metering circuit) 

1 " 
6- G? niubio1m~~n?iu~idn%u55~o~ ~und?ud<i \aoounivuiuof (im chamber) 

8 
" A  

~iudmuvodiiruiuofiioin?nqduiduin n'o luad (mylar) nu1 0.0005 G? moiiki!iu~i 
4 4 0  aazk3uoadi r ~ u o i u ~ t l u n i m z ~ n : n ~ ~ ~ i o z ~ i u i ~ n ~ . ~ d i u ~ 8 ; i ~ d l u i i v u i u o ~ # d ~ u ~  

iruniinu'iBii4 (window) m5dnfiihdosiiiuiuoqGiu*uunui 0.03 d$od dodoai*ldtd 
A 

n6'ieiicm~~nn4i~~ i m z a o l ~ i u n k a ~ i 3 d i u i ~ I u n i ~ w z q w z a ~ . ~ ~ ~ 1 d u  k i l i in~bioon 

o i n o y n i ~ $ ~ d i u i a ~ u n i ~ ~ z q ~ ~ ~ a ? ~ ~ i  idu oymniumiimzaymniio~di m~iziiiiduop 



~iiruaaziuaymnmmiiiazoyniniioa~i~~ idoasi~oynmi~noq'~~~"m~" azfihqii.tiidu 
I ~ 

~giiiQ"u~onii?utiou f a#iu luuoci iauiuoS~iu#a~a 'nq~ni~ i~~~i l~di?  vil 

I 
I .  center electrode 

I 

b I 

I 

I 

I I! 

. B  
I 

I 

, I 

4 a d  4 4  d n~idi8uqfa?ddi ~nudohtauanuoqiiumimb5 oianm.rouninmuuluii(11uiuos"~z~ni6u 

kuqfa~ddh ms~na~~uo~liauiuoiiFa1ddiBnCuwu"~d~odKuIIaiu~n4i~wu"~uo~iivu 

~ ~ D ~ ~ @ u ~ Q u ? v ~ I Q I ~ ~ M ~ ~ B u  (tenon) uulnwaltJ~~nflzl86u (mega-ohm) i w z w i i ~ R ~ ~ (  
d a  d l  d 

d16~uii'11a~iuos fiun<a?ddi~u&ii%uL@oi Bianlnm (center electrode) i ~u ino i~ ian l~  
p r d d  4 4  A' .impioKuqfaauuoqiiumimof ~ ~ ~ u ~ ~ i n u ~ a u ~ a u ? ~ ~ o u u a n ~ i n m u u n ~ u l ~ i ~ ' ~ u i u  da1tJh.r 

wd~uo~iQuimoiBianTw~nd~l~um5~Kun?m (grid) ~ ~ ~ ~ ~ ~ l l ~ l # f l ~ ~ ' l ~ i o i l ~ s "  (electm meter 
A 4  8) o1 a4 

tube) k~uiwwianinnuupsui~~imos"B~~nlw~m~zOnd~doui~~n?~ ~n'nblddhuo~;aiwa 
$ A  I  

uociiauiuoiazi~rzuia +go laan' idotiu~iiuuawo~plwnai~ 

ido~~44~Piiuniuiluii'11uiuo~ o:vii l~~znouuo~oini~~niului~'~~uiu~ii~mni~iimn 

h (ionization) ? ~ ~ ~ ; ~ ~ A ~ F I u ~ w Z ? Q Q ~ U U ? ~  oymn~dnoqQzqntu~nuiad#nfiddi6i~ 

Ku n'o ?ooouuanoz$ci#iwiqfanu (n.r.toniq) dau8i#n@souar$qi4iwiGauanuoqiiaoJ 
2-4 iuoi viil85mnirhnuo~n5z1in n.rzim~?b;ainn~siimn6avo~ozm~uuu(11oi~undi?ooou 

8) I Y  Y 

?ui.ahinoaun' (ionization current) d ? u ~ a v o ~ n s ~ i m v u o ~ n ' u d ? u i m ? e , ~ ~ u d ~ ~ ~ i ~ ~ ~ w ' ~  
A 4  A' no4 i~o~oin~iu-ru?ooouwin~uu~ui1~'11uiuos"1~du~mdau~ud~u16~s'~ 6dli'u?ooou1u 

i~~ui~lonun"ozi8u.a9'ndauKud?0~1as'~~d~~Piiui#iuilu1~i'11uiuoi 

238 , PH 325 



ainld 9.10 eziAulMi ?tunmmcwai~u?.roruiR((bridg~ circuit) d r m o u h u  

d ? U d f i l ~ # i  (balancing arms) 4 d ? ~ %  A,B,C LLII:: D T R U ~  A,C IiRL. D 

sil#iuniu d?u B ~ f I u ~ a o ~ d l ~ n l n r i 3 i m O i  d n i ~ i ~ 0 d ~ u d 1 ~ ~ i u # i ~ n i u u ~ ~ w n o m 1 ~ m u  

nird~uutiidnu"lddi'~un3n mr~i%nniurzniiuuini (p x la:: Y) i i i iouri l~ai  (M,) 







BATTERYCHECH ZEROSET, XlWO, XlM), XI0 lmz k1 h f ? ~ l & f l ~  3 d ? ~  ( ( ~ l d  

h#iurnqmrii&-lutafiiuumnaiu?a (sensitivity) ua.rin$or~o fiinai~diiuniuq~ l o  
d A ooluia~umo~runmnouriiu~~#iuniu?idou dilfiiimnird~uuilda.~uo~8nfiddi 

r d . 4  J ~ n ~ f i l ~ u u a . r ~ a o s " ~ d t l o l ~ k ~ d  ldod~uitu~4~ulnuu ?aoo?ula~ulnol.lun~wuuu 

~nfiddlin.i~B.ridduuiidn.~uin auoiodi18~~uuotiilm~s"idu.~~~u?doui~uainn k 
d ~adio.r~1hi.1i~du~1~da.~uo4fin~~~irin5~nan~ r ~ u n l 5 r i l l f l ~ ~ ~ ? ~ t a $ ~  

inoi~uw"ln~iuZa#iu~iu~~inuu fi$oafinaiu#iuniunq i.~dio.~ijn.riu#iuniunniu 

q dilua~o.r3u~nua~niwuuiu d~.rdijnnu?auin$q~$o XI ozD5uy nduAiiclu4 
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(imput impedance) ~ 1 f l $ ~ R  ~ Q ~ J E ~ J ~ B I  10 b6l.l d i79fht7?l~hd~~~~~ XlWO DL 

35uyn~uEiirnud l o ~ a h ~  SIB iflusi?Rouiiumno;f~il~B~aom anzrlauq~#iu SIC 




