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CpeAM pa3nM'-iHblX TMnOB ~ 0 3 M ~ M O H H O - ' - i y B C T B M T e J l b H b I ~  AeTeKTOpOB 

~ 3 n y l l e ~ u f i  B @ M B H K ~  B~ICOKMX 3 ~ e p r ~ i  u lHpoKoe  p a c n p o c T p a H e H n e  no- 
nyuwnn MHoronpoeono ' - i nue  n p o n o p u n o H a n b H b l e  K a M e p u  /MnK/ .  

~ T W  AeTeKTOpbl  o 6 n a ~ a 1 0 ~  BblCOKMM BpeMeHHMM M I lPOCTpaHCTBeH-  

HbtM pa3peWeHMeM, ~ 0 p 0 ~ e f i  3 a r p y 3 0 ' - i ~ o f i  C ~ O C ~ ~ H O C T ~ I O .  B O ~ M O M H O C T ~  
flOfly'4eHMfl & B Y X K O O P A M H ~ T H O ~  MH@OPMauMM 0 A ~ T ~ K T H P Y ~ M O ~ ~  '4aCTMUe 

n03BOnReT HCnOJlb30BaTb TaKMe 4eTeKTOpbI  AJlR perMCTPaUMM ~ e f i ~ -  
p a J l b H O r 0  M3fly'4eHMR - PeHTreHOBCKMX KBaHTOB M MeAneHHbIX H ~ ~ T P O -  

HOB. ~ O ~ T O M Y  BO MHOrMX MCCJleAOBaTeflbCKMX UeHTpaX B e A y T C f l  pa6o- 
TM, HanpaBneHHble  H a  c o 3 g a ~ u e  A e T e K T o p o e  u a o 6 p a ~ e ~ n f i  A n n  6no- 
norun, MeAMuuHM, K p u c T a n n o r p a @ n n  n ~ . n .  

KOHCTPYKTM HO AeTeKTOp COCTOMT 143 T p e X  npOBOflO'-iHMX 3 n e K T p O -  

floe /pMC. l / '17 .  B H Y T P ~ H H H ~ ~  3JleKTPOp. / ~ H o A /  BMllOnHeH M3 npOBO- 

n 0 K  AMaMeTpOM 20 MKM, HapyMHble 3neKTpOAbl  / K ~ T O A M /  - M3 n p O B 0 -  

Il. ELECTRONICS 

I. PC 

Pwc. I .  Q y m u p o ~ a n b ~ a ~  c x e M a  RBY- 

M e p H o r 0  nO3HqHOHHO-syRCTBHTenbHo- 

r 0  A e T e K T O p a  H 3 n y r 1 e ~ w R  H a  OCHOBe 

MrIK . 



nOK AUaMeTpOM 5 0 i 1 0 0  MKM. Mar HaMOTKU aHOAHblX U KaTOAHMX npo- 
BOnOqeK COCTaBnReT 1 -2 MM , PaCCTORHUe MeKAy a H 0 4 ~ o f i  1 KaTOfiHbI- 
MU nnOCKOCTRMU - 4-6 MM. 0 6 a e ~  KaMepbl U 3 0 n U p y e T C ~  c nOMOqbO, 

H a n p u M e p ,  ~a f inapoeok n n e H K u ,  n a a n o n ~ ~ e ~ c ~  rasoeoL c M e c b ~  

Ha OCHOBe a p r O H a  UnU KCeHOHa C MHOrOaTOMHblMM ~ 0 6 a B ~ a ~ ~ .  B~ ICO-  
K o e  HanpRmeHue n p u K n a A M s a e T c R  K ~ H O A H O ~ ~  n n o c K o c T u ,  H H @ O P M ~ ~ U R  

CqUTblBaeTCR C B3aUMHO-nepneHAMKYnRpHuX KaTOAHblX ~ ~ o C K O C T ~ ~ ~ .  

~ ~ ~ K T P O H M ,  0 6 p a 3 0 ~ a ~ ~ b l e  B T a 3 e  nOCJle npOXOMAeHUR UaCTUuM 

q e P e 3  K a M e p y ,  A ~ e f i @ y D T  K ~ H O A H O ~  nnOCKOCTU, U B HenOCpeACTBeH- 

HOG ~ ~ U ~ O C T M  OT npOB0nOqeK n p O U C X O ~ U T  naBUHHOe p a 3 ~ ~ o m e ~ n e  

3neKTPOHOB. n 0 n 0 K U ~ e f l b ~ b l e  MOHM , ' I O T X O ~ H ~ M ~ "  OT aHOAa K KaTOA- 

HblM nnOCKOCTRM, HaBOART ~ 0 n 0 K U ~ e ~ b ~ b l f i  C U r H a n  Ha KaTOAbl n OTPU - 
u a ~ e n b ~ b l f i  - H a  aHOA. 

C ~ U ~ b l ~ a H l l e  UH@OPMaUHU C MflK OnPeAenReTCR yCn0BURMI.l KOHKpeT-  

H0 f i  3aAaqU:  MHTeHCUBHOCTbD M3nYqeHUR, CKOpOCTbm ~ a 6 0 p a  U H @ O ~ -  
I 

MaQUU, H ~ O ~ X O ~ M M O C T ~ D  n p e A B a p U ~ e n b H 0 k  0 6 p a 6 0 ~ ~ u  n @ H n b T p a g n u  

C O ~ ~ I T U G .  ~ ~ ~ Y C ~ O B H O ,  6 o n b u y n  POnb M r p a e T  o 6 q a ~  CToMMoCTb pe- 
rnc~pupytoqeG a n n a p a T y p u .  

Hau6onee nOnynRpHMM MeTOAOM C4UTblBaHUR RBJlReTCR CaeM MH@Op- 1 
MauUU C nOMOqbO 3JleKTPOMarHUTHblX ~ U H U G  3aAepMKU, KOTOpble nOA- 

COeAUHROTCR K KaTOAHblM nnOCKOCTRM KaMepbl. B 3TOM C n y q a e  KOOp- 

AUHaTa  npotue~uek U e p e 3  AeTeKTOp UaCTUubI OnpeAeJlReTCR BpeMeHeM 

3aAepKKL-I MeKAy  MOMeHTaMM IlORBneHUR CHrHanOB Ha O ~ O M X  KOHuaX 

nHHMM. f l p U  3TOM UCf lOnb3yeTCR H e  6onee nRTM perMCTPMPYO~MX T p a K -  

TOB C A B Y M ~ P H O ~  MnK. ~ ~ O C T ~ ~ H C T B ~ H H O ~  pa3peWeHUe AOCTUraeT  

-0,1% OT AnUHbl A e T e K T O p a ,  ~ ~ I C T ~ O ~ ~ ~ ~ C T B M ~  -1 o6  co6/c. K p o ~ e  
TOTO, 0 6 e c n e q u ~ a e ~ c ~  BblCOKaR OAHOpOAHOCTb 3@@eKTUBHOCTU no nn0- 1 

q a A u  KaMepbl u XopoWaR n u ~ e f i ~ o c ~ b .  

Cwr~anu  c nnnuk a a ~ e p m ~ u  y c u n u e a o T c R  u n o c T y n a m  Ha  s p e w -  
u n @ p o e u e  n p e o 6 p a 3 0 ~ a ~ e n u ,  o n p e A e n n m q u e  a A p e c  C O ~ M T U R .  6 y @ e p ~ a ~  
UHKpeMeHTHaR naMRTb HCflOnb3YeTCFI AJlR 3anMCH OAHOrO " K ~ A P ~ "  
uao6pame~w~,  K o T o p o e  a a ~ e ~  n e p e A a e T c R  B 3BM. 

AnR P e r U C T p a u U U  U 0 6 p a 6 0 ~ ~ n  M H @ O P M ~ ~ M H  HaMM P ~ ~ P ~ ~ O T ~ H M  

3JleKTpOHHble ~ ~ O K U ,  B K n O ~ a D ~ U e  YCUJlUTenU CUrHanOB,  AUCKPUMUHa- .c 

T0pb1 B ~ ~ M ~ H H O G  npUBR3Kl4, B p e ~ R u k l @ p ~ B b l e  K o H B ~ ~ T O P ~ I ,  6y@ep~yto 
I l aMRTb,  KOHTpOnnepM ~ p e f i ~ a  KAMAK, 6 n o ~ u  o~6opa U AP. f l p ~ ~ e ~ f l e -  
MaR 3JleKTpOHMKa CqUTblBaHMR 0 6 e ~ n e q U B a e ~  TOqHOCTb PerMCTpauk lU 

KOOpAMHaTbl A 0  0 , l  MM. Ko~upy toqa~  3neKTpOHUKa OTflU4aeTCR ManbIM " 

MePTBblM BpeMeHeM /-SO HC/ U B ~ I C O K O ~ ~  o ~ H o P O A H O C T ~ O  WMPMHbl KaHa-  

na ~ n c ~ p e ~ n a a ~ u n  /0,5%/ npu a @ p e ~ ~ n e ~ o f i  s e n u q u H e  e ro  -0,5 HC. 

n p U ~ e H e H H e  6no~oe ~ U @ p o e o r o  o ~ 6 o p a  /no CyMMe BpeMeHHblx UHTeP-  

B ~ ~ O B /  A a e T  B03MOKHOCTb npOU3BOAbITb K ~ U ~ C T B ~ H H ~ I ~ ~  ~ a 6 0 p  AaHHbIx 

n p M  s a r p y s ~ a x  no = 0,s T;:. OAMH K a A p  b 1 3 0 6 p a ~ e ~ u ~  H a ~ a n n n B a e T -  

CR B U H ~ p e ~ e H ~ U p y e ~ o f i  6y@ep~oG naMRTM B BUAe KaPTMHbl 

500x500 T o q e K  c BpeMeHeM aanncn <I MKC, r n y 6 w ~ a  ~ q e f i ~ n  - 216.  

P e ~ ~ r e n o e c ~ o e  u a n y q e ~ u e  B ~ u a n a 3 0 ~ e  mepruf i  OT 5 40 20 K ~ B  
UJUPOKO UCnOnb3yeTCR AnR CTpYKTYPHblX u C C J ~ ~ ~ O B ~ H M ~ ~ .  A M @ ~ ~ K ~ M O H -  
HaR KaPTUHa,  R B n R O ~ a R C R  CJleACTBUeM PaCCeRHUR PeHTreHOBCKUX 

J l yqeE  Ha  3neKTPOHHblX O ~ O ~ O ~ K ~ X  aTOMOB B y n O P R A 0 ~ e H H b l X  CTPYKTy-  

pax, n o 3 ~ o n ~ e ~  n o n y q w T b  p a c n p e A e n e H u e  ~ ~ ~ K T P O H H O G  n n o T H o c T u .  

3 ~ a  MeTOAUKa WUPOKO UCnOnb3yeTCR M3nYqeHMR ~ U O ~ O ~ M ~ ~ C K U X  

O ~ ~ ~ K T O B  OT aTOMaPHblX CTPYKTYP MOJleKyn 6 e n ~ o B  A 0  M o J ~ ~ K ~ J ~ R ~ H o ~  

OPraHU3auHU B MblWeqHblX BOnOKHaX. 

f lapaJlneJlbHof2 H3MepeHMe H H T ~ H C M B H O C T ~ ~  OAHOBPeMeHHO BO3HUKaH)- 

qMX ~ U @ p a r U p ~ B a H H b l ~  n y q e G  B C n y q a e  MOHOKPMCTannOB C 6 0 n b t u U ~ ~  

n e p u o A a M u  pe tueTKn  n o 3 e o n n e ~  nowu Ha 2 n o p R A K a  Y C K O P U T ~  npoee- 
AeHMe 3KCflepUMeHTOB no CpaBHeHUO C OAHOKaHanbHblMM dU@PaKTOMeT- 

paMu.    TO A a e T  BOBMOKHOCT~ U c c n e A o e a T b  c B~ICOKUM p a 3 p e w e ~ u e ~  

aTOMHYO CTpYKTYpY ~ ~ J ~ K o B  C 6 0 f l b W U ~  MOneKYnRpHbIM BeCOM, HeCTa-  

6 u n b ~ b l e  6en~oeue KOMnneKCM, YMeHbWMTb qUCnO H ~ O ~ X O A M M ~ I X  AnR 

U C C ~ ~ ~ O B ~ H U G  06paauos, HX BenUqUHy,  UCCneAOBaTb KpMCTannbl n p U  

~ e ~ b t u e f i  c T e n e H u  p a A u a u u o H H o r o  n o e p e w e H u R .  

B PeHTreHOBCKMX , ~ u @ ~ ~ K T o M ~ T ~ ~ x  nPHMeHROT MflK nnOCKUe U C@e- 

pUqeCKUe.  ~ ~ ~ U M ~ U ~ C T B O  n U @ p a ~ T o M e T P a  C n n 0 ~ ~ 0 f i  MflK - ru6- 
KOCTb, TO e C T b  BO3MOKHOCTb H3MeHeHHR BeJlUqUHbl Y r n O B O r O  pa3PeWe-  

HHR n y T e M  U3MeHeHUR PaCCTORHUR OT o6paaua 40 A e T e K T O p a .  He- 
A o c T a T o K  - ~ a n u ~ ~ e  n a p a n n a K c a .  MnK co c @ e p u u e c ~ u M  B X O ~ H ~ I M  OK- 

HOM C B O ~ O A H ~ I  OT 3 T O r 0  HeAOCTaTKa. 

f ia60pa~opuefi B~ICOKUX 3 ~ e p r ~ G  OMflH c o e M e c T H o  c MHCTUTYTOM 
~ p ~ C T a n n O r p a @ U U  AH CCCP CO3AaHO HeCKOnbKO TUnOB PeHTreHOBCKUX 

~ U @ p a K T O M e T p O B  Ha  OCHOBe IlJlOCKMX MnK C ~ ~ ~ C T P ~ I M U  IIUHUFIMM 3 a -  

AepmKu,  npu nonoqu KOTOPMX 3 a  H e c K o n b K o  n e T  a K c n n y a T a u u u  nony- 
UeHbI nOJlHble Ha  OPbl M H T ~ H C U B H O C T ~ ~  AnR '"100 06paauoe MOHOKPU- 

c T a n n o B  6 e n ~ 0 ~  
O C H O B H ~ I ~  napaMeTpb1 AeTeKTOpOB: 

qyBCTBUTenbHble  pa3Mepbl - 3 5 ~ 3 5 x 1  C M ~  

UUCJlO pa3petuaeMblX 3neMeHTOB - 256x256 
3@@eKTUBHCOT6 P e r U C T p a u U U  

u 3 n y q e ~ u f l  C u b  - 70% 
~ U C T  ~ O A ~ G C T B U ~  
/npn n p o c q e T a x  -30%/ - 3 . 1 0 5  c06/c 
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Ba SPHER. Pac.5. C x e ~ a ~ m e c ~ o e  wso6pa- 
WINDOW x e ~ a e  ~ e ~ e ~ ~ o p a  co cibeparec- 

K m  B x o ~ ~ m  oKHoM. A E ~  a m2 
- apek$loBble 3neKTpOJJb1, A - 
aHOa m K ,  CX H C y  - K a T O m I  

DE, , 
/ m. 

p a 6 a ~ u e a e T c ~  H O B M ~  peHTreHOB-  

C K H ~  A B Y M ~ P H M ~  AeTeKTOp BUCO- 
DE, - 

K o r o  p a a p e w e ~ u ~  co c @ e p w q e c -  

KHM OKHOM, KOHCTpYKqHR KOTO- 

poro n o ~ o 6 ~ a  onMcaHHoMy 8 1 5 / .  

% - O A H ~ K O  ~ U C T ~ O ~ ~ ~ C T B U ~  C 0 3 A a -  

A - B a e M o r o  HaMu A e T e K T o p a  yee- 
n u q e n o  - B 30 p a 3 .  

C~ - C x e ~ a  npu6opa n p e ~ c ~ a e n e -  
H a  Ha  puc.5. MnK c M a r o M  H a -  

MOTKU CHrHanbHbIX H H T ~ ~  1 MM p a 3 ~ e q e H a  B TePMeTUqHOM ~ O K C ~ .  

B X O A H O ~  OKHO AHaMeTpOM 120 MM BblnOnHeHO H3  6epunnu~ T O ~ ~ M H O ~  

1 MM B BHAe qaCTH C@epbl C paAUyCOM 120 MM. KOHB~PCMR P e H T r e -  

HOBCKUX KBaHTOB IlpOHCXOAHT B I lpOMeXYTKe MeMAY ~ @ e p U q e ~ K ~ h  no- 
BepXHOCTbo  BXOAHOrO OKHa H n e p B u M  nnOCKHM npOBOnOqHblM 3 n e K T p O -  

I 

AOM. Pas~epu  0 6 p a a o ~ a ~ u 1 e r o c ~  3 n e K T p o H H o r o  o 6 n a ~ a  B npoyecce 
* 

ApeCiaa y e e n H r u s a o T c R ,   TO nO3BOnReT n o n y q u T b  xopowee n p o c T p a H -  

CTBeHHOe pa3peWeHHe no o 6 e n ~  KOOpAUHaTaM. ~ O K C  3anOnHReTCR 

KCeHOHOM C A O ~ ~ B K ~ M H  MeTaHa,  U ~ ~ M T O ~ H O ~  AaBneHUe - A 0  5 aTM. 

MR 06ecneqe~n~  A o n r o e p e ~ e ~ ~ o i  ~ H C T O T U  r a 3 a  B 06be~e  6 0 ~ c a  
p a c n o n a r a e T c R  naccn~~uCi  r e T T e p .  A e y x ~ o o p ~ u ~ a ~ ~ a ~  M H @ O P M ~ ~ M R  

C A e T e K T O p a  CqHTUBaeTCR C nOMOqbo ~ H H H ~  3aAepXKU.  A U @ P ~ K ~ M O H -  
HaR KapTHHa HaKannHBaeTCR B 6yaepHoCi  naMRTU eMK0CTbD 

256 K-cnoe. 
O c ~ o e ~ u e  n a p a M e T p u  A e T e K T o p a  : 

- ~ @ $ ~ K T H B H o c T ~  p e r U C T p a y H H  CUKa H3nyqeHUR - 80% 
- q H C n 0  3neMeHTOB pa3peWeHHR ~ H @ P ~ K ~ U O H H O ~  

KaPTHHbl - 5 0 0 ~ 5 0 0  
- 6 u c ~ p o ~ e k c ~ ~ u e  /npn npocqe~ax 30%/ - 2,s. 1 0 6  c06/c 

4. AETEKTOP HEHTPOHOB 
jJlA CTPYKTYPHMX MCCIIEAOBAHMU 

Pac.6. C x e ~ a ~ m e c ~ a f i  paspes ge- 
TeKTOpa  H ~ ~ T P O H O B .  W - BXOgHOe 

OKHO, CI 11 CII - K a T O m  m K ,  

................................................... A - aHOa, D - a p e f i & o B d  3 n e K T -  

n PW. 

p o H o J 6 /  . M c n o n b a o s a ~ w e  A e r e K -  

TOpOB H ~ ~ T ~ O H O B  C BUCOKHM np0- 
CTPaHCTBeHHUM pa3peWeHHeM AnR 

CTPYKTYPHOrO a H a n H 3 a  ~ ~ ~ K O B M X  

MOHOKpUCTannOB nO3BOnReT CyqeCTBeHHO YnYqWMTb P e r H C T p a u H O  OT- 

A e n b n H x  o ~ p a m e ~ ~ f i  HaA y p o e H e M  aoHa/7/. 
P a a p a 6 o ~ a ~ ~ b l k  HaMH A B Y M ~ P H M ~  AeTeKTOP H ~ ~ T ~ O H O B  n p e A c T a B -  

n R e T  CTaHAapTHylO MnK C ABYMR ~ p e k @ o e U ~ H  npOMeXyTKaMM / p H c . 6 /  

CO CbeMOM M H @ o P M ~ ~ H H  n p H  nOMOqM ~ ~ I C T P M X  ~ H H M ~  3aAePMKH. MflK 
nOMeU@eTCR B ~ ~ ~ O M U H M ~ B ~ I ~  ~ O K C  C BXOAHUM OKHOM T O ~ ~ M H O ~  6 MM, 

3 a n o n H R e ~ b l k  raaoeok CMeCbo 3He+C3Hs /3 aTM. H 1,5 aTM. COOT- 

B ~ T C T B ~ H H O / .  ~ @ @ ~ K T M B H O C T ~  p e r H C T p a u H H  H ~ ~ T ~ O H O B  O n p e A e n R e T -  

CR ~ @ @ ~ K T M B H O ~  T O ~ ~ M H O ~  AeTeKTOpa  H napuHanbHblM AaBneHblet.4 

3He. n p o n a ~  R s n R e T c R  r a c ~ q e k  ~ 0 6 a e ~ o k  H yMeHbwaeT npo6er ~ e k ~ -  
potia, 0 6 p a 3 0 ~ a e w e r o c ~  B p e a y n b ~ a ~ e  B ~ ~ M M O A ~ ~ C T B U R  

- 

COORDINATE Cmml 



M c ~ o J ~ ~ ~ o B ~ H H ~  PaAMOaKTMBHbIX H30TOnOB B K a q e C T B e  MeTOK 6n0- 
n o r n q e c K n  aKTueHblx  B e q e c T e  npn n p o e e A e H n n  n c c n e ~ o e a ~ u G  B M o n e -  

K Y ~ R P H O ~  6nonornn CTMMYnMpYeT p a 3 p a 6 0 ~ ~ n  AeTeKTOpOB nao6pame- 
H M ~  MRrKOrO 6 e ~ a -  H raMMa-M3nyqeHMR. B K a q e C T B e  PaAMOaKTHBHblX 

MeTOK UMPOKO HCnOJlb3yeTCR 3H, 1 4 C ,  32P, 1 2 5 1  kl T . n .  C nOMOqbO 

AByMepHblx A e T e K T o p o e  B npoqecce n c c n e ~ o e a ~ n i i  n o ~ a n n 3 y c ~  H a x o -  

I 
ARqMeCR Ha  TOHKOG n0AnOMKe KOMnOHeHTbl C O ~ ~ H H ~ H M ~ ~ ,  MeqeHHble 

paAMOaKTHBHblMM M30TOnaMM, 3 a T e M  H3MepROT MX aKTMBHOCTb. OAHa- 

KO npn M a n u x  K o n n q e c T s a x  n c c n e A y e M o r o  B e w e c T s a  ~ e o 6 x o ~ n ~ a  A n n -  

p a 3 p a 6 0 ~ a ~ u  MnK, B KOTOPU MC ne~yewuh o6paseq n o M e q a e T c R  

B ra306b Ih  0 6 b e ~  AeTeKTOpa  78,97. 
P a 6 o q a ~  I lJ lOuaAb KaMepbl - 20x20 cM2, qyBCTBHTeJlbHOCTb 

-1 0 ~ ~ ~ K O K O P M / M M ~ ,  npOCTpaHCTBeHHOe pa3peMeHUe -1 MM, BpeMR 

a ~ a n n 3 a  06pasqa -30 MMH. Ha pnc.8 n o ~ a 3 a ~ o  n 3 0 6 p a m e ~ n e  H a  AUC- 

nnee P a A n o x p o M a T o r p a M M u ,  ~ e q e ~ ~ o h  3H. 
MR 06paaqoe, MeqeHHblX 1 4 C ,  35S, 32P, 1 2 5 1 ,  HaMM MCnOnb-  

3YOTCR MnK c n p e m c n n n T e n b H u M  npoMemyTKoM /pnc.9/. npn  TOM 

DRIFT 

nFIp~0fi reHeTMKbl  AH CCCP / M O C K B ~ / / ~ ~ / . O H ~ I  nO3BOJlROT B COTHM P a 3  

COKpaTMTb BpeMf l  a ~ a n n 3 a  06paaqoe no CpaBHeHMO C TpaAM4MOHHMMM 

MeToAaMn,  a TaKme n o n y q a T b  n ~ @ o p ~ a q n o  o p a c n p e A e n e H n n  M e T K n  

no G e n ~ a ~  6 e 3  p a 3 p y w e ~ n n  n p e n a p a T a .  

Ha pnc . l 0 a  n o ~ a s a ~  p a A n o a e T o r p a @ ,  n o n y q e ~ ~ u h  Ha  n n e H K e  noc- 
ne A B y x M e p H o r o  p a 3 ~ e n e ~ u ~  6 e n ~ o e ,  M e q e H H u x  1 2 5 1 .  BpeMR ~ K C ~ O -  

HMpOBaHMR nneHKH - 10 CYTOK. 3a 3 T O  BPeMR npORBnReTCR TOnbKO 



PHC. 1 O. a /  A ~ ~ o p a J z u o r p a & ,  n o n y r e ~ ~ b 1 8  H a  nneme B m c n e p w -  

M e H T e  c renen, conepxaqm n ~ y ~ e p ~ a ~ i i  E - c o l i  p u 6 0 c o n a 1  

30-S e n w s u q ,  p a 3 n e n e ~ ~ a 1 f i  M e T o g o n  3 n e ~ ~ p o & o p e 3 a .  B ~ ~ M R  
3KCnO3HLpiH - 10 nHel%. 6 /  K a p ~ a  PanHOaKTHBHOCTH,  nOnf leH-  

H a H  H a  nucnnee npu p a 6 o ~ e  c T e n  xe renen, npu nonoqn 
npu6opa H a  OCHOBe m K .  Bpe~5 I  3KCI IO3HqHH - 15 MUH. 

i 
I q a C T b  ~ ~ J ~ K O B .  J ~ o K ~ ~ M ~ ~ L ~ I M  OCTanbHbIX 6 e n ~ 0 ~  ~ e o 6 x o g n ~ a  60- 

nee g n n T e n b H a R  ~ K C ~ O ~ M U M R ,  nn60 y e e n n q e n n e  K o n n q e c T s a  a ~ a n n a n -  
p y e M o r o  M a T e p n a n a .   TOT me r e n b  6b1n M c c n e g o B a H  c n o ~ o u b o  MnK 
C n p e W C M n M T e n b H b l M  npOMeMYTKOM. K a p ~ a  paAHOaKTHB7?fJLI ,  I l O n y -  

uennan aa 15 MMH H a  gncnnee, n o ~ a 3 a ~ a  H a  pnc.106 . 

6. MHOTOnPOBOflO'4HAA TAMMA-KAMEPA 

T ~ M M ~  -KaMepb l  H a  ocnoee K p n c T a n n a  Na l , WMPOKO n c n o n b a y e ~ b ~ e  

B M ~ A M ~ M H C K O ~  AMaTHOCTMKe, MMeIOT PRA HeaOCTaTKOB.  OHM o6naga- 
IOT nnOXMM npOCTpaHCTBeHHblM p a 3 p W e H M e M ,  HM3KMM ~ M C T P O A ~ ~ C T B M -  

e M  M HeAOCTaTOqHO B ~ I C O K O ~  ~ T a 6 n n b  HOCT~ IO .  

Mbl paapa60~ann n M c n b l T a n n  r a ~ ~ a - ~ a ~ e p y  H a  o C H o B e  MnK 3a- 
n o n ~ e ~ ~ y o  c n e c b o  K C ~ H O H - M ~ T ~ H  nog gaenenne~  5 ~ T M  /12,13I ,  
~ o p o k  Y K ~ Z I ~ H H M ~  H e g o c T a T K n  6 b l n ~  Y c T p a n e H b l .  C x e ~ a ~ n q e c ~ a ~  gna- 
r p a M M a  A e T e K T o p a  n o ~ a 3 a ~ a  H a  pnc.11. A ~ y x ~ o o p g n ~ a ~ ~ a ~  MnK 
c ~ B Y M R  A P ~ ~ @ O B M M M  n p o M e m y T K a M n  n o M e q e H a  B r e p ~ e ~ n q e c ~ n k  6 0 ~ ~ .  
C ~ a n b H o k  KOJlnMMaTOp T O J ~ ~ M H O ~  20 MM O#lOBPeMeHHO CnyMMT AnR 

o 6 e c n e q e ~ n ~  ~ e x a n n q e c ~ o k  nPOqHOCTM 6 0 ~ c a .  K o n n n ~ a ~ o p  MMeeT r e K -  

c a r o n a n b n y a  c ~ p y ~ ~ y p y ,  g n a M e T p  O T B ~ P C T M ~  - 2 MM, P a c c T o R n n R  

MeMAY OTBepCTMRMM 2,s MM. P ~ C C T O R H M R  MeMAY A P ~ ~ @ O B M M M  3 n e K T p O -  

AaMM AEl M AEz - 76 MM, a MeMay  KaTOflHbWM nnOCKOCTRMM - 12 MM. 

Uar  HaMOTKM aHOaHblX H M T ~ ~  - 2 MM. MH@OPM~UMR CqMTMBaeTCR 

c s a a n ~ n o - n e p n e ~ g n ~ y n ~ p n ~ x  K a T o g H b l x  n n o c ~ o c ~ e k  npn n o M o u n  nn- 
H M ~  aagepm~n c noronnok aagepm~oh -2 HC/MM. A ~ T ~ K T O P  a a n o n n R e T -  

CR c M e c b o  Xe+lO% CH. 06unk ~ n g  r a ~ ~ a - ~ a ~ e p u  n o ~ a 3 a ~  H a  pnc.12. 
O C H O B H ~ I ~  n a p a M e T p M  r a ~ ~ a - ~ a ~ e p b ~  : 

- aKTMBHaR n n o u a g b  - 270x270 MM2 

- KBaHTOBaR 3@@eKTMBHOCTb - 50% /@OTOH~I 60 K ~ B /  
- n p o c T p a H c T s e H H o e  p a a p e l v e ~ n e  /@OTOH~I  60 K ~ B /  - 2,0 MM 

- ~ M C T ~ O ~ ~ ~ C T B H ~  - 0 ,4x106 co6/c 
- H e o ~ H o p o ~ H o C T  b ~ @ ~ ~ ~ K T H B H O C T H  - 6%. 



7. PA3PA60TKM RETEKTOPOB M306PAIEHMa 
HA OCHOBE n3C-MATPMU 

~ ~ C - M ~ T P M ~ M  I l p e A C T a B n R O T  ~ a n 6 o n b u n k  MHTepeC CpeAM TBepAO-  

TenbHb lX  f lQ3M~MQHHO-qyBCTBMTenbHblX AeTeKTOpOB nso6pame~nk. Ta- 
KMe n p ~ 6 0 p b 1  COqeTaOT B ce6e f lOnOmMTenbHble C B O ~ C T B ~  P e H T r e H O B -  

C K O ~  n n e H K n  / ~ a ~ o n n e ~ n e  n H @ o p M a u u n ,  xopouee n p o c T p a H c T s e H H o e  

p a 3 p e ~ e H M e /  M 3neKTpOHHblX AeTeKTOpOB , pa60~a0qnx H a  nMHWM 

c 3BM B p e a n b H o M  ~ a c u ~ a 6 e  B p e M e H n .  

P a a p a 6 a ~ ~ s a e ~ b l k  HaMn A n n  M ~ A M K O - 6 u o n o r ~ ~ e c ~ ~ x  n c c n e ~ o e a ~ n k  
~ B e p ~ o ~ e f l b H b l k  ~ O ~ M ~ M O H H O - ~ ~ B C T B M T ~ ~ ~ H ~ &  A e T e K T O p  H a  OCHOBe 

3neKTpOHHO-Of lTMqeCKMX n p e o 6 p a 3 0 B a ~ e n e k  M ~ ~ C - M ~ T P M ~ ~ I  B 3aBMCM- 

MOCTM OT  T M n a  JlOMMH0@0pa / c ~ W H T M ~ ~ F ~ T O ~ ~ /  MOMeT f lpMMeHRTbCR 

AJlR P e r M C T p a u M M  M R r K O r O  P e H T r e H O B C K O r O  M3nYqeHMR,  TRMeJlMX WO- 

HOB, Tef lnOBMX H ~ ~ T P O H O B  M T . n .  

@ Y H K L ~ ~ o H ~ ~ ~ H ~ R  c x e M a  npn60pa n p e A c T a e n e H a  H a  pnc. 14. n o ~ n -  
HO@OP / n o n n ~ p n c ~ a n n n ~ e c ~ n ~  u n ~  ~ o ~ o ~ p n c ~ a n n n ~ e c ~ n k /  n o M e q e H  

H a  BOnOKOHHO-OflTMqeCKytO uak6y, KOTOPaR npOCMaTPMBaeTCR c6op- 
K O ~  M3 ABYX 3neKTpOCTaTMqeCKMX 3 0 n o B  C 0 6 4 ~ ~  K O ~ @ @ M ~ M ~ H T O M  

FIBEROPTICS 
FACEPLATE 

CAMAC I 
MODULE - - - - - - -  1 

y c n n e H n R  - 1 0 5 .  Mso6pame~ne c 30na n e p e A a e T c R  H a  ~ ~ C - M ~ T P M ~ Y  
C flOMC)U(bO 0 6 b e K ~ n B a  / 1  :5/ .  M a T p n u a  MMeeT 244x144 3 n e M e H T O B  

~ 3 0 6 p a m e ~ n ~ ,  paanepu R q e e K  21x27 MM, y n p a B n e H n e  o c y q e c T s n R e T c R  

7peX@<i3HblMH I lOCneAOBaTenbHOCTRMH MMflyJlbCOB. P ~ M H M  p a 6 o ~ b l  M a T -  

pMubl - M a J l ~ K a ~ p ~ B b l k ,  BpeMR ~ a 6 o p a  AaHHblX - A 0  40 C. Ma.rpnua 
oXnaMf l aeTCR A 0  T e M n e p a T y p b l  -40°C. YcnneHHkdk C M r H a f l  C M@TPWubl 

V o c T y r l a e T  H a  CXeMy  ' I A B O ~ H O ~  K O ~ ~ ~ ~ U ~ O B ~ H H O ~  B ~ ~ ~ O P K M " ,  9 a T e M  

p p e 0 6 p a 3 y e ~ c ~  B un@poeok KOA C nOMOqbtO 8 - ~ W T O B O ~ O  AUn M nepe- 
e a e T c R  B 3BM. 

Ha pnc.15 n o ~ a 3 a ~ o  n306pame~ue, n o n y q e H H o e  OT K p M c T a n n a  

CdW04, 0 6 n y q a e ~ o r o  n y q K o M  @OTOHOB c a ~ e p r n e k  -10 K ~ B .  M a ~ c n -  
~ a n b ~ b ~ k  p a a ~ e p  K p n c T a n n a  -15 MM, T o n q n H a  -40 MKM. O ~ q e ~ n n e o  

BMAHbl Ae@eKTbl  nOBepXHOCTM K p M C T a n f l a .  Y p o B e H b  @OHOBO~O f lOACEeTa  

K p n c T a n n a  H e  n p e e b l u a e T  1 % ,  n p o c T p a H c T s e H H o e  pa3pe~ue~ne 
-200 MKM. 

B ~ a n b H e k l ! J e M  n p e A n O n a r a e T C R  MCnOJlb3OBaTb ~ ~ C - M ~ T P M ~ Y  C 6 0 n b -  

WMM qMCnOM 3JleMeHTOB n 3 0 6 p a m e ~ n ~  -450x300, C W r H a n  6 y ~ e ~  npeo6- 
p a 3 0 B b l B a T  bCR B KOA 1 0 - ~ M T O B ~ I M  AUn . 
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TEMATHqECKHE KATErOPHH llYBnHKAUHR 

OB~E~EHHOrO HHCTHTYTA ~EPHYX 

HCCJIEIJ,OBAHHR 

JiHAeKC TeMaTMKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. ~AepHaR cneKTpOCKOnHR H paAHOXHMHR 

7. ~H3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. AaToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHWX 

11. BW4HCnHTenbHaR MaTeMaTHKa H TexHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBepAWX Ten H *HAKOCTeH 
RAepHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHRX 

16. Ao3HMeTpHR H ~H3HKa 3a~HTW 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. Hcnonb30BaHHe pe3ynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6H~H3HKa 

3aHeBCKHH ID.B. H AP· 18-89-552 
Paspa6oTKa H npHMeHeHHe B 6HonorHH H MeA~HHe 
nosH~OHHO-qYBCTBHTenbHNX AeTeKTopoB, 
cosAaHHNX B OHHH 

llpHBeAeHN AaHHNe 0 paspa6oTKaX H HCCneAOBaHHHX ll03H~HOH 
HO-QYBCTBHTenbHNX AeTeKTOPOB HOHH3HPY!O~X H3nyqeHHH, Bbl
nonHeHHble B lla6opaTopHH BbiCOKHX sHeprHH: OHHH, AnH peHTre
HOBCKoH: H HeHTPOHHOH AH~paKTOMeTpHH H aBTOPaAHorpa~HH. 
PacCMOTpeHbl pesynbTaTbl HCUbiTaHHH MHOronpoBOnOQHOH raMMa
KaMepbl, o6CY*AaiDTC~ xapaKTepHCTHKH cosAaBaeMoro AeTeKTopa 
H3o6paEeHHH C HCnonb30BaHHeM ll3C-MaTp~bl. 

Pa6oTa BhlllOnHeHa B lla6opaTOPHH BbiCOKHX 3HeprH8 OHHH. 

npenpHHT 061oe.QHIIeHROro IUIC'I'IITyT& RAepHhlX HCCJie.tlOBEIIA. lly6aa 1989 

llepeBOA aBTOPOB 

Zanevsky Yu.V. et al. 18-89-552 
Development and Investigation of Position 
Sensitive Detectors for Biology and Medicine 
at JINR 

We report on developments of various MWPC based detec
tors for biomedical application in the field of X-ray and 
neutron structural studies and of autoradiography accomp
lished at the JINR. Further we report the results of tes
ting a pressurised multiwire gamma camera and an imaging 
detector with a CCD matrix. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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