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I 
3 H a Y U T f 2 J ' I b H ~  I I p o r p e C C  B yJIJWlUeH&Bi BpeMeHHbKX XapaKTepHCTUK 

C Y ~ H ~ ~ I O C ~ K - O ~ ~  RA~PHO# ' ~ J ~ ~ K ~ H H K H ,  8 T a K X e  IIORBJleHHe 6 b 1 ~ w b I X  

CUHHTUJIJIRTOpOB, B b t q B H r W T  IIOBbIlLleHHbIe Tpe60BaHclrr  K I U p a M e T p a M  

& T O Y M H O X H T ~ ~ J ' I ~ ~ ~ ,  RBJlRloI4iXCR OAIiHM H3 OCHOBHbIX HCTOqHHKOB B p e -  

MeHHOrO pa36poca CIWHBTIOB B C ~ T H J I J I f f U H O H H b I X  CneKTpOMeTpaX. 

HOB~IM HaIIpaBneHHeM YnyrlLUeHclrr 6 b 1 c T p o n e f i c ~ ~ c l r r  @ 3 Y  RBJIRIOTCR 

p a 3 p a 6 0 T m  1 1 - 4 1 , 0 ~ ~ 0 ~ a t I ~ b 1 e  H a  llpHMeH€?HHH M H K p K a H U I b H b I X  Mac- 
r n ~  (MKCI) - @ 3 Y  H a  M K n ,  06ecnesma10rrple s p e m  H a p a c T m m R  m ~ n y n b -  

C a  M W e e  0,5 HC n p H  pa36poce B p e M s l H  I I p o n e T a  3JIeKTpOHOB OKOJIO 0,l HC. 

K p O M e  T o m ,  @ 3 y  3TOrO THIU OTJIUWKlTcR. MUIOfi ~ H H 0 f i  ( ~ ~ C C T O H H H ~  @TO- 

KaTOA - Won < 10 MM) H T e M  C(LMb1M ~ o H U X ~ H H O ~ ~  UYBCTBHTeJIbHOCTbIO 

K M ~ T H ~ I M  nOnRM. Bce  TO o6ecneumae~ L U H ~ K ~ H )  nepcnemmy HX 

llpHMeHeHclrr B p83nWlHbIX O ~ ~ ~ C T R X  ~ K c I ~ ~ P H M ~ H T B T I ~ H O ~ ~  @ H ~ H K H .  

llepsbre p a 6 0 ~ b 1 " - ' ~  no n p m M e H e m i m  @3Y H a  M K l l  B cnempo- 
MeTPHH r-H3J'IyPeHHR BbIIIBHnH B HCIIOnb30BaHHbIX 3K3eMlUIRpaX HeKOTO- 

P b I e  HeAOCTaTKH, B TOM YHCne HH3KYlO KBaHTOByIO ~ @ ~ K T H B H O C T L  @TO- 

K a T o n o B ,  no cpm~enm c T ~ W H W H H ~ I M H  @3Y, H x y n u r H e  y c n o a c l r r  c h p a  
&TO ~J 'I~KTPOHOB. 

B H ~ C T O R ~ ~ ~ ~  pa6o~e IIpenCTaBJIWbI PfXIyJIbTaTbI H C C J I ~ A O B ~ H H ~ ~  B p e -  

M e H H b U  H (LMMHTyAHbIX XaPaKTePHCTUK UeTbIpeX 0 6 p a 3 ~ 0 ~  OTeUeCTBeH- 

HbLX @3y H a  M K n  C n o a b 1 r u e ~ a o #  rlyBCTBHTeJTbHOCT'bH) @TOK~TOAOB H 

KO~@@HUHWTOM c60pa & T O ~ J I ~ K T P O H O B ,  nPeBbILU8IOIlJHM 70%. 

2. KOHCTPYKUMR M COBCTBEHHbIE XAPAKTEPMCTMKM 

Mccneno~m~re s ~ 3 e ~ m p b 1  @ 3 Y  H a  MKCI conepxar no nee MHKF- 

KaHaJlbHbIe lUIaCTHHbtl1' W M e p O M  @ 32~0,95  M M  C KaHLHanaMH WaMeT- 

p~ 12 MKM, nnocmfi mon H nonyrrpospawbrii Sb-K-NaCs+oro~a~on 
c p a h w ~  m a M e T p o M  25 MM ( p ~ c . 1 ) .  M e m n e ~ ~ p A H b ~ e  p a c c r o m c l r r  

H e  npeebrrncuo?. 1 MM. llponemm Wmia 3 n e m p 0 ~ 0 ~  C o c T a B n n e r  n p m M e p -  

HO 4,5 MM. A ~ a ~ e r p  B H e u r H e r o  K o p n y c a  52-55 MM, xnma - 16 MM. 

~ ~ T O B ~ R  ~ @ ~ K M B H O C T ~  @ T O K ~ T O ~ O B  HCCJleAOBaHHbIX 3K3eMllJ'IRpoB 

cornasma npu X = 380 HM 8, 13, 17 H 18%. X a p a ~ ~ e p ~ m  LLTIR ~ T H X  @TO- 



Puc.1. Ckma ~ o n c q ~ y ~ y u u  03Y na MK%I: 1 - exodnoe O K H O  u3 yeuofieeozo cTeKfia 
mf i~unof i  4 M M ,  2 - @OTOKUTO~,  3. 4 - nomtdoea~enbno pmnofioxennbze MK%I ( K U -  

Hmbl m a c m  HUKfiOHeHbl ~ P Y Z  K ~ P Y Z Y  nod YZfiOM 1.55-160°), 5 - mod, 6 - oxpan- 
Hoe ~ofibyo,  7 - Kopnyc. 

L , 6UTe/lbHOCTU Sk (h) U ~6aH~060ir @@K- 

20 
TUeHOCTU Qe 0) @ O T O K U T ~ ~ U  03yHa MK%I 

m 3 9 ~ u r 1 1 5 0  N03 OT dfiunbl ceeroeoir eofinbl h e duana- 
h (11 . 

gone A = 280 + 460 nm. 

~@@KTHBHocTH Q, (h)  OT m m b 1  C B ~ T O B O ~ ~  BOnHbI h ,  B W B n a 3 0 H e  h = 
= 280 + 460 HM, n p e n c T a B n e H a  Ha  pnc.2. I C o s @ @ n m ~ ~  y c u n e H m  03Y 
COCTaBnm lo6 + 10' npki S L H 0 ~ 0 f i  YJ'BCTBHTeJlbHOCTH 100 A / ~ M ,  W O  COOT- 

BeTCTBOBmO HanpHXWWH, IMTaHHR 1700 + 1800 B. T ~ M H O B O ~ ~  TOK npki 3TOM 

H e  n p e s b I l u a n  3 HA.   TOT p e m M  coxpmnncn B T e q e m e  B c e x  s K c n e p a M e H -  

TOB. ~ P W M ~ H H B ~ ~ W ~ C H  nWIliTeJIb BbICOKOrO HanpHXeHUH nOKa3SLH H a  pHc.1. .. 
B pa60~e18 OTMeqaJ'IOCb, W O  03y H a  MICn C X O ~ O r O  C HarUWMEi KOH- 

CTpyKTHBHOrO WCnOnHeHHR o 6 n a a m  O q W b  XOpoLLUiMH C O ~ C T B ~ H H ~ I M H  

BpeMWHbIMW XapaKTepWCTWKaMH. B HalueM 3KCnepWMeHTe 3TW OueHKM 
' 

nOnTBepnHJIWCb. npW WCCJIenOBaIUiW BpeMeHHOrO pa36poca H @ O P M ~ I  =On- 

HbIX WMIlynbCOB, nOnyqaeMbIX npW 3aCBeTKe @ O T O K ~ T O ~ ~  K O P O T K O ~ ~  nmep- 
~ 0 f i  B C ~ ~ I I I I K O ~ ~ ,  6 ~ 0  H@WO BPeMH HapaCTaHUH CWlTi.Hana B OnH03neKTPOH- 

HOM p e W M e  t < 0,4 HC. Pa36poc BpeMeHW I IponeTa  3neKTPOHOB, O U ~ H ~ H H ~ ~  

no nonylunpmxe ~ p m o i i  pa36poco~ B TOM xe pemwe, W ~ M ~ H ~ C H  OT 3 ~ -  

s e ~ m p a  K 3 ~ 3 e ~ n m p y  B npenenax 100 + 130 nc. 

3. BPEMEHHblE XAPAICTEPMCTHKM CBOPICM 03Y 
HA MICn + N E l l l  

kicCJIen0BaHHH n p o B O ~ n H C b  H a  TPa,LI,&lWOHHOM CneKTpOMeTpe 3Wep- 
XSLHH~IX (7-7) cosnanwnii, CO~PSLHHOM W 3  ~ ~ O K O B  POLON H ORTEC. B Ka- 

s e c T s e  06pa3uo~oro n e T e K T o p a  n c n o m 3 o ~ a n a c b  c 6 0 p ~ a  ~3 KpHcTanna  

BaFz p a 3 M e p o M  @ 38x25 MM W 03y C nWCKpeTHbIMH nUHOnaMH XP2020Q. 
B ~ ~ M W H O ~  pa3pelue~ae 3 ~ 0 r o  TpilICTa npa p e r n c T p a r u i a  7-KBSLHTOB OCO 
c o c r a ~ m o  128 nc, a 3 ~ e p r e ~ u s e c ~ o e  - 7%. 

C ~ w ~ ~ l u ~ ~ r c l ~ o p  NE111, B c 6 0 p ~ e  c 03Y Ha MICn, a M e n  @ o p ~ y  y c e q w -  

HOrO KOHYCa B ~ I C O T O ~ ~  18 MM, HWXHHM nHaMeTPOM 25 MM, BePXIUiM - 
10 MM, W m H  YJIJWlut3iUR c ~ e ~ o c 6 0 p a  6 b m  nOKpbIT K P ~ C K O ~ ~  NE 560. 

k i 3 ~ e p e ~ U R  BpeMWHbIX CneKTpoB (7-7) - C O B ~ ~ W ~  npoBOAUJlHCb 

C WCTOrMHKOM 6 0 C ~ .  B CTOnOBOM K a l i m e  C O ~ ~ ~ U O B ~ I M  n e T e K T O w M  BbI- 

nWMJIWCb HMnynbCbI, COOTBeTCTByIomHe @ O T O I I W K ~  OT 7-KEaHTOB C 3Hep-  

rWefi 1332 K ~ B ,  a B CTapTOBOM - c 03y Ha M K n +  N E l l l  - HMIlynbCbI, 

r r p e B b I l u W l 4 i e  5 0 % - ~ b l j i  YPOBeHb KOMllTOHOBCKOrO CneKTpa. B 0 6 0 ~ ~  
K a l i a n a x  LUIH @ o P M H ~ ~ B ~ H U R  CHlWaJ'IOB B P ~ M ~ H H O ~ ~  ~PKBH3KW (aH0EHb1e 

c n r s a n b r )  a c n o n b s o s a n n c b  @ o p ~ n p o s a ~ e ~ ~ a  ORTEC 473 A, pa6o~ml4ie 
B CTaHnaPTHOM P e X H M e  (f = 30%, A t  = 1,2 HC) . npki 3TOM MaKCHMaJ'IbHaR 

a M m n T y n a  ~HOJXH~IX H M ~ ~ ~ C O B  c 03Y H a  MICn H a  ~ a r p y 3 ~ e  50 OM c o c r a B -  

nma o K o n o  0,4 B, a s p e m  H a p a c m m  H e  n p e s b I l u a n o  1,4 HC. 

Ha p ~ c . 3  npmenw c n e K T p  M r H o s e H H b m  c o s n a ~ u i i ,  n o n y n e ~ ~ b m  

c n c n o n x a o s m H e M  03Y H a  MICn 3 (Q, = 17%).  Ero n o n H a R  luupmxa 

I 
H a  nOJIyBbICOTe PaBHa 270 = 170 nC, W O  C Y e T O M  pa3pelueHHH 06pmu0- 
BOrO neTeKTOpa 2r0 = 128 nC COOTBeTCTByeT C O ~ ~ T B ~ H H O M ~  pa3pelueHHH, 



104 I Puc.3. BDe~entiofi c n e ~ ~ p  ~znoeennauc coe- 

lllllLl 

Ta6nuya 
Bpewennoe papeluenue 03Y tia Mk77 c rt/laCTUYeCKWU c y u n m m n m p m u  N E l l l  u 
3neprezuuecKoe - c KPUCTIL1.1O.U N ~ J ( R ) .  Ct)aenenue c BPeMetiHblm 0 3 ~  ~ ~ 2 0 2 0  

3, tiacro,qu+uq p d o r a  ( C M .  TCKCT) ; 

6, @3Y tiadeyx hl~h'"'; 
') 0 3 Y t i a  rpex h l ~ h " ~ ' ;  
') C ~ U H I U ~ R R T O P  NK111 C 15.~10 .wu. 3tiepzemuec~uii d u a w o n  hEIE = 20% (E = 

= 930 K ~ B ~ . u I  6 0 C ~  u 300 ~ 3 6 d . m  "Na);  
n, c y u t i ~ ~ / v r ~ ~ p  h'Elll  025xlOAcu, stiepzemutx~uir d-OH AEIE = 2070. 

d ~ t i 0 d t i b l ~  ~blX0d C 03~"  ' I; 
c ~ u n m m n m p N E I I l P 2 5 x l O ~ m ,  hE/E = IS%, @ ~ Y X P I O ~ I ' "  I,. 

=) oveneno no 2ro = 163 nc, u~.uepennom d m  "Na. 

nccnenye~oii c6opm 27,  = 112 nc. 3101 p e s y n b ~ a ~ ,  T a K  xe K a K  3 ~ a w w e  
2ro = 116 nc, n o n p e H H o e  mu 3 ~ 3 e ~ n n u p a  H 2 (Qe = 13%, @3Y H 4 B  TOM 

a C n e K T e  H e  UCUIeAOBUICFI), CpaBHUM C peKOP,Il,HbIMU p e 3 y n b T a T a M H  pa- 
6 0 ~ "  l6 ' (CM. ~ a 6 n m y ) ,  B KOTOpbIX A e T U b H O  UCCneAOBUIHCb i l l i a J ' l O ~ H W b I e  

n p s 6 o p b l  @ H P M ~ I  HAMAMATSU. 
B pa60~e's ' nnu C ~ O P K H  @3Y H a  M K n  (Q, = 13 % AJIU k = 400 HM) 

n N E l l l  (4 15x10 MM) B cnpae 'Co npw 20%-HOM o m e  (E 1 930 K ~ B )  
pasperuiuo~~~ee sperm c o c T a B n n o  2r, = 105 nc. P e s y n b ~ a ~ b r  p a 6 0 ~ b r ' 6  ', no- 
J IyqeHHbIe  AJIU @3Y C TPeMR M K n ,  n p H M e p H 0  H a  10% JIyqUle.   TO, K a K  BUA- 

HO U3 ~ a 6 n n u b 1 ,  X y X e ,  q e M  m F l  T p ~ U U U O H H O r O  @ 3 Y  XP2020 C TeM Xe 
CUHHTHSUIHTOPOM. ABTOP~I O~%RCHRH)T 310 B IlePBYH) OYePeAb MUIbIM BbI- 

XOAOM @ O T O ~ ~ ~ K T ~ O H O B  C @ O T O K ~ T O A ~  @ 3 Y  H a  MKn. B p a 6 0 T e "  ' T a K X e  

YTBepXCAaeTCFI, q T 0  mXe O W H b  6 b r c ~ p m  H M n y n b C H a R  p e a K U U H  i l l iOna  M K n  
H a  6bIcTpy1o  KOMnOHeHTy CUUHTUnnFIUHOHHOrO H3JIyqWUH KpHCTUIJIa BaF, 
B COYeTaHHW C MUIbIM ~ ~ ~ ~ P O C O M  B p e M e H H  I l p O n e T a  3neKTpOHOB H e  MOrYT 

KOMneHCUpOBaTb HH3KYH) KBaHTOBYH) ~ @ @ ~ K T U B H O C T ~  (Qe = 6% A n H  h = 

= 220 HM) HCCnenOBaHHOrO 06pa3ua @ 3 Y .  f i n  c 6 o p ~ n  @ 3 Y  H a  M K n  + 

+ BaF2 B 3~oii pa6o~e n o n y s e H o  pa3pemamuree s p e w  2ro = 235 nc. 
~ ~ B H C H M O C T ~  B p e M e H H O r O  pa3peUIeHMR OT K B ~ H T O B O ~ ~  ~ @ @ ~ K T H B H O C T U  

@OTOK~TOAB B C n y Y a e  HCCJIeAOBaHHbIX HaMll  @ 3 Y  H a  M K n  IlpeACTaBJIHeTCH 

H a  n e p ~ b l f i  B 3 m H A  cna6o BbIpiVKeHHofi. T ~ K ,  A n U  o6pa3uo~ 2 H 3 (Qe = 
= 13 H 17%) OHO, B npenenax 3 ~ c n e p w ~ e ~ ~ a n b ~ b u r  norpetu~oc~eir ,  H e  saw- 
CUT OT Qe . Teoperw~ec~m 3BBHCHMOCTb B p e M e H H O r O  p a 3 p e U e H H H  CUUHTUJI- 

~ F I U H O H H O ~  n e r e K T o p a  OT c p e n H e r o  wcna ~ J I ~ K T P O H O B  N(E), a c n y c ~ a e ~ b r x  

@OTOK~TOAOM npa nolepe 3 ~ e p r m  E B c u m m n R + o p e ,  o n p e n e n u e T c R  s b r p a -  

X ~ H H ~ M ' ~  - I ' : 

2,36 r r 
2r0 (E) = H, 

d '  

Ecnw y q e c r b  n o r p e m H o c m  B o n p e n e n e H m  2 ro ,  cornacne T e o p m  w s ~ c n e -  
PHMeHTa MOXHO C W T a T b  XOpOUIHM. 
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Wawryszczuk J. e t  al. P13-88-278 
Search the Spectrometric Characteristic 
of Microchannel Plate Photomultipliers 

Several photomultipliers based on microchannel plates have been 
investiited. Their high time characteristics are proved. The photo- 
multipliers of this type are shown to have a satisfactory energy reso- 
lution. 

The investigation has been performed at the Laboratory of Nuc- 
lear Problems, JINR. 
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