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B nOCJIe,UHee BPeMR B CBR3H C pa3BUTEleM 3KCllePUMeHTOB H a  

BCTpe-X lQ"-lKaX B C e  dOJlbmylo p o n b  B 3KCnepMMeHTaJIbHHX YCTRHOBKBX 

H a m a e T  m p a T b  K a n o p m e T p u R .  Bcaenc~~ue  s ~ o r o  n c c n e n o s m f f  

rrpoqeccoa. npoucxo~mux B K a n o p m e T p a x ,  r p o b p e T a m  ocodym 

B a W O C T b .  B YEICTHOCTU, JWIR YCTRHOBOK, B KOTOPKX OLPIOBPeMeHHO 

UCllOJlb3yIOTCR 3JleKTpoMaI 'HUTHNe H aAFOHHH0 KaJIOpUMeTpH (m H !&). 

B03HIMBBT 3 a A a s a  BOCCTaHOBJleHUff 3 H e p l T H  aApOHOB lT0 OTKJMKaM 3MK U 

AK. B gamiott p a d o T e  c n e a a H a  n o m T K a  p e m e m R  s ~ o f t  rrpodaem AJIR 

YCTaHOBKU mQM. 

~ o H @ H I ' ~ ~ ~ ~ R  A e T e K T O p a  mQM T a K O B a ,  ' I T 0  I I e p e A  aAFKiHHMM 

KaJlOpUMeTpOM P a C n O J I a r a e T C R  OKOJIO 1.2 RAepHHX HJMH B e U e C T B a  

( 0 . 6 -  3 m e K T p o ~ a I ' H M T m  KaJlOpUMeTp, 0.6- OdMOTKa U CTeHKU KPUOCTaTa  

~ a r m ~ a ) " ' ;  u3-3a 3 ~ 0 r o  I r p m e p H o  B 7 0 %  c n y v a e B  amom G Y ~ T  ElMeTb 

TIepBU'IHOe B3aElM0AefiCTBUev IIpUBOARulee K Pa3BUTEIM RAePHO - 

3JlBKTPOMaITMTHOrO JMBHR A 0  BXOAa B AK. P e a J I b ~ a f f  CUTYaQUR dana 

c M o a e J M p o a a H a  npa u c c m e n o s a m c l x  c n o v o u b m  CUMHTII-ymero 

K p u c T a m m a  CsI m a M e T p o M  200 MM EI T O ~ ~ H O R  300 MM (0.8 ~ ~ e p m x  

AJIHH), n o M e q e H H o r o  nepea I T ~ O T O T ~ O M  AK. f i o n o m r e n b ~ a ~  m a c T m a  

xene3a T O ~ O ~  5 CM ( 0 . 3  RE. A J I E M ~ ~ )  TIO3BOJlRJla O d e C n e v E l T b  nOJIH00 

KOJMYeCTBO B e U 0 C T B a  nepen AK, P a B H O e  PeaJlbHOMy. 

H a  puc.1 a n p u s e n e H o  my-~ep~oe  pacnpeneneme. n o ~ a 3 ~ ~ a m e e  

3 a B H C m O C T b  M e X m  CUI'HaAaMU C CSI H r r p o T 0 T w I a  AK AnR XpOTOHOB C 

UMllyJlbCOM 6 I ' ~ B / c  12/, H a  p H C . 1  B n p H B 0 A e H a  T a K a R  X e  3aBUCUMOCTb 

m R  ~ 0 6 h l T E a t .  CMOnBXHpOBaHHHX n p o r p a M M 0 f t  GHEISHA (BBPCHR 7 ) /3/. 38 

CUrHaJ l  O T K J n m a  C CSI IIpUHffTa CJWMa HOHE13aIIKOHHHX n O T e p b  B 

KPUCTaJIJIe, C AK- W C J I O  "XHTOB", T.B. YElCJIO TOVeK IIePeC0V0HEIR 

3apRXeHHHX T P e K O B  K a C K a n a  C I L I I O C K O C T W  YYBCTBUTBJlbHHX 3JlBMeHTOB. 

H a  OCHOB8HMM B H g a  3aBUCEIMOCTH MOWIO I I p e m O K K T b  ~ ~ p o c ~ e f h y l o  



rrpouenypy B o c c T a H o E t n e m f l  3~eprm no OTKJWC~M 3MK n AK: 

FMc.1. Pacrrpeneneme c o G H ~ d l  B s a s w c m o c T u  OT s ~ e p r o ~ ~ n e n e m f l  

B Kp3ICTaJlJIe C S I  3I IIPOTOTHIIe MOWJIR AK AJlR T T O H O B  C m Y J l b C O M  

6 ~ B / c ,  a - HJlR PBaJIbHblX C O G H T ~ ~ ,  5 - Z J f l  P B B J l b m X  C O G H T ~ ~ ,  B 

KOTOPHX BOCCTBHOBJIBHHOB 3 H a W m e  3HBPI'UU OTJM'IEIBTCfl OT cpemero 

d o n e e ,  4 e M  H a  ABB CTaHB8pTHUX OTKJIOHeHMfl, B , r  - H J f l  C O G H T ~ ,  

cMoneJMposamuax rrporpatmon CHEISHA. 

I , 1 c m y n b c o ~  6 l%B/c, a - 
o -  

& >q .o n o  0 0  < o o  ( 2 0  m.0 - e Y. - .I C KpE1CTEIJLna C S I ,  6 - C IIpOTOTHIIa AK. 

AK + K 3MK. ecm K a c K a p  H a s a n c f l  B 3MK, 
E = {  ( 1 )  

AK, ecm a A p o H  rrpomen 3MK be3 B s a m o a e f t c ~ B t r R .  

rne K- M ~ C W T B ~ ~  K O B I # M ~ ~ H T .  o r r p e n e n ~ e m f t  ~ 1 3  YCJOBUR n o J U r 9 e m R  

m m m a n b H o r o  pa3pemem~ nnn n a m o f t  aaeprnn. B c ~ o ~ e m p o s a m o f t  H a m  

C E l T Y a W  COGHTUfl, B KOTOPHX V T O H  IIPOUIBJI C S I  be3 CO3HFlHHR B HeM 

~ B H R .  C O O T B ~ T C T B Y ~ T  O d n a c T n  " E I O ~ ~ ~ ~ O H H O ~ O  m a "  B c n e K T p e  

CHrHaJIOB C C S I  ( p U c . 2  a )  . B p e a J I b H 0 f i  KoH@HPJ'P~UUI 

H e B 3 a W M 0 ~ ~ f t ~ T B ~ ~ e  aApOHH MOrYT G H T ~  U ~ e H T U ~ ~ O B B H h '  donee 

H a n e a M o  s a  C W T  T O H K O ~ ~  C e r M e H T a w  3MK. C n e K T p  OTKJMXOB c 

TrpOTOTHIIa AK LIJIR IIPOTOHOB C MMIyJlbCOM 6 I'3B/C ITpMBeLIeH H a  

puc.2 G . 
H a  puc.1 G . r  r r p e n c T a s n e m  p a c r r p e n e n e H w R ,  aaanorwsme 

TIpBeneHHMM H a  pE1c.I  a . B  , HJIfl C O G H T U ~ ~ ,  B KOTOPHX BOCCTFiHOBJleHHOe 

3 ~ ~ 9 8 ~ ~ 1 3  s H e p r m  o T m s a e T c R  OT cpemero G o n e e ,  s e M  ~a ma 

CTaHnapTHHX OTKJOH€'HIIR. MOWO BUHBTb 3 OGJ~CTH C O d H T m .  E13 KOTOPHX 

H a C  d y n e T  K H T e p e C O B a T b  TOJlbKO 0 d J I a C T b  A - " E ~ H O M ~ J I ~ H O "  GOJlblllEle 

CE1rHaJIU C AK. OGnacTEl 8 E1 B HCCJIe,llOBBTb TPYLlHO H 3 - 3 a  OTCYTCTBHR 

nOHp06HHX n8HHblX 0 p F I 3 B U T m  JIHBHR B C S I .  MCCJIBHOBBHH~ COCTBBB 

CMOL[BJMPOBaHHblX W B H ~ R  B AK nOKEl3HBaeT. 9 T O  B C O G H T ~ R X  E13 OdnOCTH 

A nOJlfl ~ J I B K T ~ o M ~ ~ T H M T H O ~ ~  KOhUIOH€?HTB ( 7 ,  e t  .B- ) C O C T a B n R e T  donee 

8 0 % .  T o r n a  KaK ~ J I R  C O G H T M  c a H e p r o B H n e a e m e M ,  o T m s a l o n M M c f l  OT 

CpeI@lerO M e H e e ,  9 e M  H a  O m 0  CTFlHnapTHOe OTKJOHeHUe,  n 0 J R  7, e t  .e- 

COCT~EUIflBT OKOnO 6 0 %  (HaIIOhU3HM. 9 T O  BHElJIH3HpYKlTCR TOJlbKO ' I B C T W .  

nalaque BKJlan  B CHFHaJl OTKJIKKEI. TO e C T b  V X O n f l U l W e  q B p e 3  

sYBCTBE1TeJlbHHe IIJIocKocTU). T a ~ m  o G p a 3 o ~ .  C O ~ H T U R  C 60JlbU5tM 

a H e p r o s u n e n e m e M  B AK x a p a ~ ~ e p ~ 1 3 y n ~ c ~  GonbmoR n o n e f t  



~ J I ~ K T ~ M E ~ ~ H I I T H O ~ ~  KOhUIOHeHTH B JMBHB. T a ~ B f l  CUTYaI!,UR XBpBKTBpHEI 

JlJIR BCBX HeCKOm6HCHp€lBaHHHX KaJIOpKMeTpOB, B TOM VUCJIB U A x  mau, 
y KOTOPHX OTHO!llIIBHUO CHrHBJI8 OT SJISKTPOHOB K CUrH;13IY LIT 8,IQIOHOB TOM 

xe 3 ~ e p r m  ( e / h )  Gonbrue  I .  C n e n o B a T e n b H o ,  ~ o s m a e ~  s a ~ a i ~ a  

IIOIIHTaTbCR CKOhUIeHCHpOBaTb (PTIYKTYBW SJIBKTPOMaI'HUTHOfi KOWOHBHTH. 

B p a c i o T e  / 4 /  G H n a  r r p e n J l o x e H a  npouenypa K o m e H c a u m  

c p n p ~ y a m  HEI o c a o e a m  B u p a x e m R  

r ~ e  ECor - C K o p p e K T u p o s a m o e  s ~ a q e m e  3 ~ e p r m .  E= x E,. - 

HBCKOppeKTElpOBaHHOe 3H84eHMB 3Ht3pTKH. EL-cwr~an C B&MHJl9HOI'0 

9YBCTBUTeJrbHOI'O 3J IeMeHTa AH, a- K0Pp~XTKpyIOlI@i IIDpBMBTP. 3 ~ 8  

ITpOUeAYpa ~@@KTHBHo P a d O T a e T  ITPH YCJIOBKH nOCTaTO'4HO T 0 H K O t  

II~OAOWHOR CeI'MeHTaUHM KaJIOPHMeTP:I. B AH T0-a IIJIaCTEm 

p a m a T o p a  ( x e n e s o )  c o c T a s n R e T  5 c ~ ,  HJM 2.8 p a m a w o H m x  a m .  
O m a ~ o ,  y s H T n s a R  dOJIblUyI0 semsmy f l n e p ~ o t  AJIK-IH B xemese 

( I6 ,8  CM).  M O m O  IIOIIHTaThCR EICIIOJlb30BaTb I IpOUi3MPY KOppeKTKpOBKU H 

e ~ T O M  cnysae. 

n p 0 B e p K a  BOSMOXHOCTH KOMITBHCaUUU ( P T I Y K T Y B ~  ~ J I ~ K T P o M ~ I ' H U T H O ~  

K O ~ O H ~ H T H  JMBHR M O ~ ~ T  C H T ~  n p o B e n e H a  AJIR YCT~HOBKH,  HB co~epxaqet  

A o n o J M u T e n b H o r o  B e q e c T s a  rrepen AK. I l w a r r a s o H  aaeprm r r e p s ~ w x  

IIFOTOHOB BHbHpaJICR H 3  YCJIOBHR, 9 T O  c p e w  EIMnYJlbC 3apR~f3HHhlX 

'4aCTKI.I B 8'8- - B ~ C I K M O ~ B B C T B M  q H  3HepTWEI 513n 6 Y A e T  2.7 raB/c 

H T O J I ~ K O  5% s a p f l x e m x  sacmu b y n y ~  m e T b  m y n b c  G o ~ b m e  

10 hB/c  15/. ~ e s y n b ~ a ~ n  npmeaem H a  p ~ c . 3  a , me I I O K ~ ~ ~ H O  

pa3pememe AH B s a s n c m o c ~ u  OT aaeprm ( p a s p e m e m e  o n p e n e n ~ e ~ c f l  

K8K OTHOm€JHMB CTaHJapTHOrO OTKJlOHeHUR PaClTpBA~JIBHMfl K er0 

c p e m e M y  1. IIon EL B @p~yne  (2) c n e n y e T  n o m a T b  c m a n  c 

9YBCTBUTeJrbHOff lTJ0CKOCTW rrpoTOTKl7a AH. M 3  pWC.3 a BHJIjIO, 9 T O  

rrpouenypa K o m e H c a u m  n a e T  ymysmeme pa3pemem~, n p w e M  3Wx.r 

P a C T e T  C POCTOM 3HOpTKH (YTO OTMeW3JlOCb B / 4 / ) .  

l lpme~eme r r p o u e n y p H  K o p p e K u m  rrpmom~ K C n e n y m e M y  

aJrrOpMTMy BOCCTaHOBJIeHIlfl 3HOpI'UEI a W H O B  TI0 OTKJMKaM 3m kl 

AH + K 3MK. ecm K a c K a n  H a s a n c f l  B 3MK. 
?3 = { 

K* AK 'Or, ecm K a c K a A  H a s a n c f l  B AK, 

me H. AH, 3MH - TO xe. s ~ o  w B ( I ) ,  K , -  ~ a c m ~ a b m  M H o m T e n b ,  

n p H B 0 n f l m  K OmOMY M a ~ m ~ a b y  3HaYeHEIfl B O C C T ~ H O B J ~ H H O ~ ~  3 H B p r K H  

AJH C O G H T U ~ ~  c pas- n o n o x e m e M  H a s a n a  K a c K a n a .  K O r -  

CK0ppeKTHpOBa& IIO @pMyJle ( 2 )  OTKJnm AK. nonJ"4BHHJde p e 3 y J b T a T H  

rrpmenew H a  pwc.3 6 . 
B PeaJIbHOM AK maM C'beM ~ @ P M a U U l l  b y A e T  v U C X O , U H T b  H e  C 

n n o c ~ o c ~ e t ,  a c G a m e s ,  rrpu  TOM oma GamHfl c y m q y e T  cnman c 5 

IIOCJIenOBaTeJbHHX IIO r n y b ~ e  YsaCTKOB I I A O C K O C T ~ ~ ~  pa3MepOM OKOJlO 

20x20 CM ( B  c~oaemposamoff K o @ m y p a u m  - 25x25 CM ) . O m a x o  

r r p  3TOM CTaHOBUTCfl AOCTYIMOR IM@pMaLIUR 0 I I O I I e p e W O M  pasMvlep6 

flnepH0-3JreKTpMarHMTHOrO K a C K a A a ,  u T 0  M O W T  T a K W  II03BOJIklTb 

TWMeHWTb lTpOUenyPY K O W B H C a ~  [ P I I Y K T Y B ~  (cM. P W C . ~  B . rn8 

3a E, 6 6 p e T C f i  CKf'HaJl C b a r n ) .  

IIOCTORHH~R a r r o n y s a e T c s i  OTJMYHO~~ OT c m y s a f l  c 'beMa C w r H a J l o B  c 

IuroCKoCTef i .  M 3  p U c . 3  a U 3 B M o m 0  B W B T b ,  s T 0  3 m K T  

U C I I O ~ ~ O B ~ H W R  r r p u e ~ ~ ~ ~  rrpammecm o m a K o B  AJIR p a 3 ~ r m ~ ~ x  c x e ~  

c a e M a  m @ p M a m .  C n e n o s a ~ e n b H o ,  a m o p w T M  B O C C T S H O B J I ~ ~ R  3HBprWEI 

a A p o H O B  (3) MOKHO T W M e H f l T b  R AJIR p e a J I b ~ O n  K o I @ I K ' ~ ~ ~ ~  Y C T S H O B m  

m Q M .  IIoayseme pe3ynb~am n p m e A e m  H a  p c . 3  r w B 

ili 



l a 6 n ~ u e .  3 ~ e p r e ~ w s e c ~ o e  paapememe rrpu ~ c n o ~ l b 3 o ~ a m  aaropwma 

yJly4mHJIOCb H a  5-7%. C O X p a H e H u e  J M H e m O C T H  B O C C T ~ H O B J I ~ H H O ~ ~  3 H e p r K H  

a n p o H o B  ~c H c c J e a y e M o M  , ~ t n a n a 3 o ~ e  3 H e p r m  r r p ~  r r p m e ~ e m  a J r o p w T M a  

OTpaIKaeT pwc.4. 

P a 3 J M 4 H e  K O B ~ ~ H T O B  k B k* PJlfl PD3HHX 

3 H e p r m  CEcWeTeJ lbCTBYeT 0 HeTOYHOCTH 

BHHeJleHufl  IIO HOHI13auUOHHOMY IMKY C O b b l T m ,  

B KOTOPHX a , q m H  rrpoxom~ 3MK 663 

B3aEIMOZeftCTBHfl. 

** 
B p e a J l b H 0 f t  K O H @ T P y p a w  flOIIOJLHIITeJlbHDfl 

I I J l a c T m a  lrreneaa nepep, r rpo~o~mou AX 

OTCYTCTBOBaJIa. 
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~ ~ T U C ~ I B ~ ~ T C R  aJlI'OpUTM BOCCTaHOBJIeHUR 3HeprUU aAp0HOB 
IIO OTKJIUKaM 3JIeKTpOMarHUTHOrO U aApOHHOr0 KaJlOpUMeTpOB. 
M c C J I ~ A O B ~ H H ~ ~  lTpOBOAWlUCb Ha I I O J I H O M ~ C U T ~ ~ H O M  IIpOTOTUIIe MO- 

AyJIR a~pOHHOr0 KaIIOpUMeTpa, l T 0  KOHCTPYKUUU ZlHaJIOrUYHOrO 
MOAYJIRM ~ U J I U H A P U ~ ~ C K O ~ ~  4aCTU aAPOHHOr0 KaJIOpUMeTpa YCTa- 
HOBKU ,QEJl@M. I ~ c C J I ~ A O B ~ H ~ I  B 0 3 M O X H O C T b  KOMIIeHCa43U i#Uly~~ya- 
IJUg ~ J I ~ K T P O M ~ ~ H U T H O ~ ~  KOMIIOHeHTbI WPOHHOrO JIUBHR , UX BJIUR' 

Hue Ha 3HepreTusecKoe p a s p e m e ~ u e  KanopuMeTpoB. npeAJI0Xe~- 
H ~ I G  anropuTM n o 3 ~ o n ~ e ~  ynyruuu-rb 3HepreTusecKoe pa3peme~ue  
Ha 5-72 npU COXpaHeHUU J I U H ~ ~ ~ H O C T U  B O C C T ~ H O B J I ~ H H O ~ ~  3HeprUU 
aAp0HOB. 

Gotra  Yu.N. e t  a l .  Dl-89-673 
Algor i  thm of  Hadron Energy Recons t ruc t  i o n  
f o r  Combined C a l o r i m e t e r s  i n  t h e  DELPHI D e t e c t o r  

The a l g o r i t h m  of hadron energy  r e c o n s t r u c t i o n  from r e s -  
ponses o f  e l e c t r o m a g n e t i c  and hadron  c a l o r i m e t e r s  i s  des-  
c r i b e d .  The i n v e s t i g a t i o n s  have been c a r r i e d  o u t  u s i n g  the  
f u l l - s c a l e  p r o t o t y p e  of  t h e  hadron  c a l o r i m e t e r  module 
which i s  i d e n t i c a l  t o  t h e  DELPHI hadron c a l o r i m e t e r  b a r r e l  
modules. The p o s s i b i l i t y  of  compensat ing e l e c t r o m a g n e t i c  
f l u c t u a t i o n s  of  a  hadron shower and t h e i r  i n f l u e n c e  on the  
energy r e s o l u t i o n  of  c a l o r i m e t e r s  have been s t u d i e d .  The 
supposed a l g o r i t h m  a l l o w s  one t o  improve energy  r e s o l u -  
t i o n  by 5 - 7 2  w i t h  conse rv ing  t h e  l i n e a r i t y  o f  r e c o n s t r u c -  
t e d  hadron energy .  

The i n v e s t i g a t i o n  h a s  been performed a t  t h e  Labora to ry  
of High E n e r g i e s ,  J I N R .  
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