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M e ~ o n s ~  perncTpaunn B nnepnon cneKTpocKonnn p a 3 n e n ~ a ~ c ~  Ha 
aunnn-rynnylo n epeuennyo. npn  TOM ~ ~ O W ~ B O ~ W T C R  a ~ a n n 3  cner-rpos 
Rnepnoro n 3 n y q e ~ n ~  no aunnnTyne nunynbcoe nnn no epeuenn nx 
nocrynnennn. Ann asannsa  flnepnbu cneKrpoa c o s n a e a ~  MnoroKananbnbre 
a ~ a n n 3 a ~ o p b 1 ,  RBnflnmnecfl ocHoeHoft qacTbn cneKTpocKonnrecKnx npn6opoe. 

C n e ~ ~ ~ o c r o n n s e c ~ n n  ananoro-uw@poeon n p e o 6 p a 3 o ~ a ~ e n b  (CAUII) 
0 6 f l a n a e ~  6onbmnu pa3pemenneu, ~ ~ I c T ~ o ~ ~ A c T B ~ I ~ M ,  Manon na-rerpanbnon n 
An@@epeHUHanbHOR HennHeftHOCTblo, ManoA TeMnepaTYPHOR n e c T a 6 n n b ~ o c ~ b n .  

K ~ K  rnasnbm 6 n o ~  a ~ a n n 3 a ~ o p a  OH n 3 u e p n e ~  n n p e o 6 p a 3 y e ~  B 

nponopunonanbHare neonsnare unmpoaale ~ o n a l  aunnnTynal nnepnan: nklnynbcoe. 
CAUn ocymecTenRer cenenunn no aunnmynau,  T. e. sneprnnu nunynbcoe B 

Kananax, B 3 a ~ w c n u o c ~ n  OT e r o  paspemennn OT 1024 no 8192 Kananoe. 
nocne npeo6pa30ea~nn  Heo6xonnMo o 6 e c n e q n ~ b  Haronnenne nonyqennbn 

KOAOB C O ~ ~ K W R .  nnfl BhmOnHeHnfl 3TOR 3anaski IlpHMeHReTCR WHKpeMeHTHaR 
flaMRTb C COOTBeTCTBYDUeA eMKOCTbD no sklCnY KaHanOB. % I c ~ o  HaKOIlneHHbU 
c06brrnA B onnou Kanane onpeaenReTcfl T ~ ~ ~ O B ~ H H R M I I  n3uepennfl. Ecnn OHO 3 
6 a A ~ a  B KaHane, Torna ' I H C ~ O  nanonnennbn co6brrnR - Zz4-l. 

npouecc HaKonnennfl co6arrnn nponcxonnT no cnenylomeuy anropnmy.  
Kon, rapa~repn3yamnft  cobsrrns, R B ~ R ~ T C R  anpecou nsermn naunTn, Tenymee 
COAepKaHHe KOTOPOR HHKpeMeHTWpYeTCR HnW AeKpeMeHTWpYeTCR. 

f la~nsm anropnTu MOXHO BbmonnnTb KaK nporpauunbm nyTeu B 3 a n a n n o ~  
CerMeHTe Of lepaTnB~~R naMRTW IBM PC-XT/AT, TaK )1 3JleKTpOHHblM npH  OMO OW 

nHTep@eaca P C A / I N C R E ~ N T  MEMORY. K a ~ o e  pemenne ncnonb30sa~b ,  3 a a n c n ~  
OT ~ p e 6 o e a ~ n A  n YCJIOBHA KOHKpeTHbU H3MepHTenbHbU 3aAall. 

M ~ ~ T B o ~  BpeMfl - Bpeun, KOTOpOe r p e 6 y e ~ c n  MtlHHUanbHO UnFl 0 6 p a 6 0 ~ ~ n  
OLlHOrO CO~~ITLIR, O H 0  RBnReTCR OnHWM H 3  CaMbM OCHOBHbM llapaMeTpOB 
w 3 u e p n ~ e n b ~ s n  cncTeu. Co6brrws, nocTyanemne 3a   TO speun, ecnu He 

I ~ ~ ~ O M ~ H ~ D T C R ,  TO CqnTaaTcR nponaBmnun. T ~ K ~ M  06pa3ou, nnfl colcpameenn 
MePTBOrO Bpeuenn ~ e o 6 x o n n u o  HCnOnb30BaTb 6 n o ~  PCA/INCREMENT MEMORY. 

I 
1 2. nPMHUMn AERCTBMR MHTEPOEACA PCA/INCREMENT MEMORY 

MHTep@eftc PCA/INCREMENT MEMORY YnOBneTBODReT n B Y M  OCHOBHbhl 

T ~ ~ ~ O B ~ H H R M .  C O ~ H O R  CTOPOHLI, OH 0 6 e c n e ' l n ~ a e ~  HaKonnenne nonyqennbn 
K O ~ O B  co6mnA c CAUII, a c npyroo c ~ o p o s a ~ ,  peann3ye-r C B R ~ ~  uexny 
nHTep@eAcOM n KOMnbDTepOM IBM PC-XT/AT. 



~ T H  AeACTBnR IlpOHCXOZIRT aCnHXpOHH0 no BpeMeHn,  n03TOMy nHTepQeAC 

nonxen o c y u e . c T s n R r b  n e o 6 x o a n u y a  c n n x p o n n ~ a u n ~ .  
nanee n p n B e s e M  n p n n u n n  a e A c T s n R  n n T e p Q e A c a  Ha ocnose 

Q y n K u n o n a n b n o A  cxeuv, n p n s e a e n n o A  Ha pnc. 1, n n o K a x e M ,  KaK OH 

Y n o s n e T B o p n e r  ~ p e 6 0 s a n n ~ u .  o n n c a n n b n r  sbmre. 

~ F I T ~ M  KOPOTKO onnmeu T e x n n q e c K n e  n a p a M e T p b 1  n n a T b r  PCA/INCREMENT 

MEMORY, p a 3 p a 6 o ~ a n n o A  n n R  y c T a n o s K n  " r a ~ ~ a " ,  n n p n e e n e M  p e 3 y n b ~ a ~ b 1  

HJMepeHHR Ha n e R .  
= P C  

n0cne n p e o 6 p a ~ o ~ a n n ~  C A U n  BblnaeT KOAbl HMnynbCOB <ADCDO-11> n 
y n p a s n R l o m R  cnrnan <READY>. 

6 n 0 ~  <TIMING  IT>: 

- n p n n n M a e T  y n p a B n R D m R  cnrnan <READY> c <ADC>; 

- B b U a e T  C T P O ~ H P Y D ~ U I R  HMnYnbC < S T R >  a n R  6 y Q e p a  AaHHbU <ADC DATA 

LATCH>, KOTOpbFi B p e M e n n o  3 a n o M H H a e T  a a n n b p e  <ADCDO-11>; 

- B b u a e T  3 a n p o c  <ADcRQ> na 0 6 c n y x n s a n n e  6 n o ~ a  <ARBITER>; 

- B b U a e T  Y n p a B n R D m R  cnrnan <ACK> a n R  B n e m n e r o  y c T p o F l c T s a  <ADO. 

6 n 0 ~  <ARBITER> : 

I - n p n n n u a e ~  cnrnan <ADCRQ> n B ~ ~ o ~ H R ~ T  ~ ~ p o n p o r p a ~  <ADc 

I N C m m > ,  ecnn norma n p n o p n T e T a  p a ~ p e m a e ~ ,  " c e ~ a m o p ~ ~  He c T o n T ;  

- B b l n a e T  cnrnan, n e p e K n o r l a o m R  <MUX> H a  6 n o ~ n  <ADDRESS MUX> n <DATA 

MUX> a n R  npneua ZlaHIibLX c <ADO-;  

2 . 2  OYHKUMR qTEHMR IAHHblX <PC-READ> 

EnOK <FUNCTION DECODER,: 

-BblAaeT KOMaHAY <WL-H> H a  6 ~ 7 0 ~  CADDRESS COUNTER> n 3 a n a e T  

HaqanbHbI63 a A p e C  q T e H n R ;  

- B b m a e T  3 a n p o c  <RRQ> Ha o b c n y x n s a ~ n e  6 n o ~ a  <ARBITER>.  

6nOK <ARBITER> : 

- n p n n n M a e T  cn rnan  <RRQ> n s b m o n n R e T  M n K p o n p o r p a m m y  <PC-READ>; 

- s b m a e T  cn rnan  Ha mnHy IBM PC <IOCH RDY> n y c T a n a s n n s a e T  

M n K p o n p o u e c c o p  K o M n b a T e p a  B n o n o x e H n e  WAIT B c n e a y a m e m  unnne.  
n p n  H e c o s n a n e n n n  3 a n p o c o s  Ha 0 6 c n y x n s a ~ n e  <ADCRQ> n <RRQ> 

M n K p o n p o r p a M M a  <PC-READ> a ~ ~ n s n 3 n p y e ~ c ~  n BbmonHReT nx s 
c o o T s e T c T s n n  c n p n o p n T e T o M :  

- 6 n o n n  <DATA MUX> n <ADDRESS MUX> n e p e K n l o ' t a l o T c 8  Ha p a 6 o ~ y  C PC 

no c n r H a n y  <MUX>; 

-BblAaeT KOMaHAY YTBHHR <READ> Ha 6 n 0 ~  <INCREMENT MEMORY>, no 
~ o ~ o p o F l  ~ a H H b l e  n e p e n n m y T c R  n 3  naMRTn B 6 n o ~  <DATA LATCH>, n 

n H K p e M e H T H p y e T  C q e T q n K  a A p e C a  <ADDRESS COUNTER>; 

-CHHMaBT c n r H a n  C mnHbl IBM P C  <IOCH RDY>. 

6nOK <FUNCTION DECODER,: 

-BblAaeT KOMaHAbl YTeHnR BXOAHbLX nOpTOB <RO-2> H3 6 n o ~ a  <DATA 

LATCH> n AaHHbE ( 3  6 a F l ~ a l  s e p e 3  6 n o ~  <DATA TRANSIVER> n o c T y n a l o T  

Ha DnHy AaHHbIX P C -  

2. 3. OYHKUMR 3AnMCM IAHHblX <PC-WRITE> 

6nOK <FUNCTION DECODER,: 

-BblAaeT KOMaHAY <WL-H> Ha 6 n 0 ~  <ADDRESS COUNTER> n 3 a A a e T  

H a q a n b H b m  anpec sanncn ; 
-BblAaeT KOMaHAbl 3 a n n c n  BbLXOAHbU nOpTOB <WO-2> n 3  6 n o ~ a  <DATA 

LATCH> n AaHHbE ( 3  6 a R ~ a )  q e p e 3  6 n o ~  <DATA TRANSIVER> n O c T Y n a D T  

s e r o  p e r n c T p b 1  c mnHb1 P C ;  

- s b m a e T  3 a n p o c  <WRQ> Ha 0 6 c n y x n ~ a ~ n e  6 n o ~ a  <ARBITER>. 



6flOK <ARBITER>: 
- n p n n n u a e T  curtian <WRQ> n B b m o n n R e T  M n K p o n p o r p a M M y  <PC-WRITE>: 

- 8 b I n a e T  cn rnan  H a  BHHY IBM P C  < I O C H  RDY> n y c T a n a B n n B a e T  

M H K p o n p o u e c c o p  K o M n b D T e p a  a nonoxenne WAIT B C n e n Y D u e M  unnne.  
npn H e c o B n a n e n n n  sanpocos H a  0 6 c n y x n ~ a ~ n e  <ADCRQ> n <WRQ> 

MnKPOnpOrpaMMa <PC-WRITE> aKTHBW3HPYeTCR n BbUlOnHfleT HX B COOTBeTCTBHH 

c n p n o p n n r o u :  
-6norn <DATA W X >  H <ADDRESS W X >  n e p e K n D q a D T c R  H a  p a 6 o ~ y  c P C  

no c n r n a n y  <wx>; 

-Bbl l l aeT  KOMaHAy 3 a n n c H  naHHbU <WRITE> Ha  6 n o ~  <INCREMENT MEMORY>, 

no KOTOPOR AaHHbE I'IepeflHmyTCR n 3  6nona <DATA LATCH> B IIaMRTb, H 

MHKpeMeHTHpyeT C q e T S n K  a p p e c a  <ADDRESS COUNTER>; 

- C n n M a e T  C n r H a n  c mnnbl I B M  P C  < I O C H  RDY>. 

3. IPMMEHEHME MHTEPBERCA PCA/INCREMENT MEMORY llPM M3MEPEHMM 
CnEKTPOB R n E P H O r O  M3flYqEHMR 

C o ~ p e u e n n a ~  c n c T e M a  M n o r o K a n a n b n o r o  a n a n n 3 a ~ o p a  c o n e p x n T  

a H a n o r o B b m  npoueccop, K O T O P ~ ~  o 6 p a 6 a ~ b s a e ~  a n a n o r o B b s  c n r n a n b l ,  n 
n e P C 0 H a n b H b d l  KOMflbDTep T u n a  I B M  PC-XT/AT. B 3aBUCUMOCTn OT T u n a  CBR3H 

MeXAY aHaJ lOrOBbY IIpOUeCCOpOM ti KOMflbDTePOM IlOJlYSaDTCR p a 3 n U V H b E  

CHCTeMbI a H a n H 3 a T O P O B  aMIlnHTYAb1 HMflyJlbCOB 

B T e q e n n e  n o c n e n n b n  n e T  B OMRM c o s n a n b ~  M t i o r o K a n a n b H b l e  a n a n n 3 a ~ o p b 1  

8 c T a n n a p T e  KAMAK MAK-1, MAK-2 H MAK-3, KOTOPLE q e p e 3  COOTBeTCTByDllWR 

1 K O H T P O M e p  M0.10 f lOaKnDSHTb K M U H H - 3 B K  

! Cosnan nossm n n T e p m e n c  PCA/INCREMENT MEMORY na ocnoae npnnunna,  
O n n c a H n o r o  ~ b m e ,  K O T O P ~ ~  y c T a n a B n n B a e T c R  B c n o T  I B M  P C  n o c y u e c T s n n e T  

C B R J L  ~ e x n y  a n a n o r o s b m !  n p o u e c c o p o M  H KoMnbwTepoM. n n a ~ a  
HeflOCpeACTBeHHO IIpHHHMaeT AaHHbE C 6 n o ~ a  A U n  KA007 nnn K A o l l  uepe3 ee 
MHOTOKOHTaKTHbdl p a 3 b e M  n CaMOCTORTeJlbIiO BbmOnHReT I i a K O ~ ~ e H U e  AaHHbn B 

ABYX nOpTOBOR IIaMRTH, KOTOpaR HaX OAUTCR Ha I l J l aTe .  0 6 ~ e n  AaHHbMn MeXAy 

PC H n a M R T b D  OCYQeCTBJlReTCR nOCpeACTBOM IlpOrpaMMbl UnU DMA. 

no lYHKUHOHaJlbHOR CXeMe BUAHO, S T 0  6 n 0 ~  UMeeT ABYXflOPTOBYD naMRTb 

C COOTBeTCTBYDlQeR eMKOCTbD <INCREMENT MEMORY>, C n e U H a n b H O  

p a 3 p a 6 o ~ a n n y ~  n n R  nero. B  TOM e c T b  p ~ n  n p e n M y u e c T B .  B o - n e p s b n ,  n a n n b s  

MOXHO n p o q n T a T h  n n e p e n n c a n  B naMRTb so  s p e M R  n 3 ~ e p e n n ~  ~ e p e 3  6 y l e p  

DlHHb1 IBM P C  <FUNCTION DECODER, A R B I T E R ,  DATA TRANSIVER>,  T p U r  r e p b l  

<ADDRESS COUNTER, DATA LATCH>, MyJlbTHIlneKCOPbI a A p e C a  n AaHHbU <ADDRESS 

Wx, DATA MUX>. BO-BTOPLLX, A B Y X ~ O P T O B ~ R  naMflTb  n p n n n M a e T  n n l o p M a u n n  1 (ADCDO-11) n y n p a s n f l D W e  c n r n a n b 1  <READY, ACK> c ADC c noMoIubD 6~10~08  

<ADC DATA LATCH, T I M I N G  U N I T > ,  a T a K X e  OCYmeCTBnReT H a K O n n e H U e  C f l e K T p a  

W p e 3  M y ~ b T U f l ~ e K C O p b I  a A p e C a  U AaHHbU. 

ABYXflOpTODOA IlaMRTH, 3 a n a V a  KOTOpOrO - CHHXPOHH3HPOBaTb A e R C T B n e  ADC n 
IBM PC. B y n ~ u n o n a n b n a ~  c x e M a  6 n o ~ a  no~a3ana na pnc. 2. 

no c x e M e  snnno, STO <ARBITER> n p n n n M a e T  s a n p o c b ~  na 0 6 c n y x n s a n n e  

<RRQ, WRQ, ADCRQ>, K O T O P ~ E  y c T a n a s n n s a D T  c o o T s e T c T s y l o m n e  T p n r r e p b r  na 
Y p o B H e  <DEMAND>. 3 a n p o c b 1  ~ e p e s  n o r n l c y  n p n o p n T e T a  cnnxponno n o c T y n a a T  

na YpOBetIb <EXECUTION>, Y c T a n a s n n B a R  T p n r r e p b l  n n n n u n a n n 3 n p y ~  

YnPaBnRDUYD MHliQOflpOrpaMMy H 3  TpeX IlOZlflpOrpaMM <PC-READ, PC-WRITE, 

ADC-INCREMENT> B 6 n o ~ e  <EXECUTION CONTROLLER>. 

T p n r r e p b ~  y p o e n ~  <DEMAND> y n p a s n f l m  c n r H a n o M  mnnbl P C  < I O C H  RDY>, a 
nocne nx 0 6 c n y x n ~ a n n ~  O ~ H Y ~ R D T C R .  

6 n o ~  <FUNCTION DECODER> n n T e p B e R c a  n e m n B p n p y e T  n B s m o n n R e T  10 
KoMaHn y n p a e n e n n n ,  ~ o ~ o p s ~ e  nMeDT n o c n e n o e a T e n n s I e  anpeca n o p T o s .  Hnxe 
n p n s e n e n b l  anpeca n c n o n b s y e ~ s n  K o M a n n :  

<RO> = I N P ( & H 3 0 0 )  - q ~ e ~ n e  1-r0 6 a R ~ a  (DO-D7) AaHIIbU 

< R 1 >  = I N P ( & H 3 0 1 )  - v e n u e  2-r0 6 a R ~ a  ( ~ 8 - ~ 1 5 )  AaHtIbU 

< R 2 >  = I N P ( & H 3 0 2 )  - 9 ~ e n n e  3-r0 6 a R ~ a  ( D 1 6 - D 2 3 )  AaHHbn 

<RRQ>=INP ( & H 3 0 3 )  - ~ o ~ a ~ n a  <PC-READ> 

<WO> =OUT & h 3 0 0 , B Y T E l  - 3 a n n c b  1 - r 0  6 a R ~ a  ( D O - ~ 7 )  n a n n b n  

<W1> =OUT & H 3 0 1 ,  BYTE2 - 3 a n n c b  2-ro 6 a R ~ a  ( D 8 - D 1 5 )  n a n n b u  

<W2> =OUT & H 3 0 2 , B Y T E 3  - 3 a n n c b  3-r0 6 a R ~ a  ( ~ 1 ~ ~ 2 3 )  n a n n b n  

<WRQ>=OUT & H 3 0 3 , 0  -KOMaHna <PC-WRITE> 



<WL> =OUT 6 ~ 3 0 4 ,  BYTEL -3anncb mnanmero banra (AO-A7) anpeca 
<WH> =OUT 68308,BYTEH -3anncb c~apmero 6aA~a ( A 8 - A l l )  anpeca 

MnTepee~c PCA/INCREMENT MEMORY #yHKUnOHanbHO AOnOnHReT YXe 
cymecTsymwe MnoroKananbnble anann3a~opb1, a Tame s a ~ e n ~ e ~  Hec~onbKo nx 
bno~oe B crannapTe KAMAK. 

Yeennsenne eMKocTn Kananoa no 24 nsonqnbn paspanos n coKpamenne 
speMenn nabopa cneKTpos RsnReTcfl rnaanbw npen~ymec~BoM npn npoaenennn 
3 ~ c n e p n ~ e n ~ o s  s obnac~n ~nepnon cneKTpocKonnn. 

T ~ K  KaK nnTep@enc caMocToRTenbno HaKannnaaeT cne~~poMeTpnsecKnA 
CneKTp, T O  IIpOrpaMMHOe obecnesenne 6 n o ~ a  n O n X H 0  OCYlUeCTBnATb TOnbKO 
nnnunann3auno nsyxnopToeon naMaTn nepen Kaxnaw noam n z ~ e p e n n e ~  n 
nepeaasy nannbrr (na~onnennoro c n e ~ r p a )  nnfi npeun3nonno~ 0 6 p a 6 0 ~ ~ n  n 
nOKyMeHTHpOBaHnR. 

Mnrepeenc pacnonoxen Ha onnon nnaTe B cTannapTe IBM PC. Tlna~a 
conepxnr 46 MnKpocxeM cepnn 7 4 ~ s  [nnn K555) n cTaTnsecKyn naMRTb Tnna 
HM 6 1 1 6 ~ ~ - 2 .  no~pebnenne TOKa c mnnbl +5 B cocTaanReT 1 . 2  A. Zlnn 
nonrnnwnna b n o ~ a  AUTl ncnonbsye~c~  p a s a e ~  PTl15-23TBB. 

l . E G & G  ORTEC Economical Multichannel Analyser, 1988. 

2.CANBERRA Personal Computer Based Multichannel Analyser, 
Technical Reference Manual, 1988. 

3.NUCLEOS Personal Computer Analyser, 1988. 

4.TENNELEC Personal Computer Analyser, 1988. 

5.AFORA Multichannel Analyser, Reference Manual, 1988. 

~ . A H T D X O B  B.  A. n n P .  OMRM, P10-87-688, nybna, 1987. 

Py~onncb nocTynnna B nzna~enbc~nn  oTnen 
28 anpena 1989 rona. - 

BWPH UI. H g p .  13-89-297 
kiHTep'$efic PCA/INCREMENT MEMORY AnR aHanoroBbnr 
npoqeccopoB Ha JIHHHU C IBM PC-XT/AT 

O ~ H C ~ I B ~ ~ T C R  lIpHHqHll A ~ ~ C T B H R  H B03MOxHOCTH F i H ~ e p e i i -  
c a  PCAIINCREMENT MEMORY. Aa~Hbdi w e ~ e p 4 e i j c  n o 3 ~ o n ~ e ~  : 
I /  o c y q e c T s n m b  C B R 3 b  MeWCqy aHan0roBbu.i n p o ~ e c c o p o ~  w 
KOMnbIOTepOM, 2/ HaKannWBaTb g O  16 MWJLnWOHOB ~06bITl&i, 
KOA C06blTWR RBnReTcR aApecoM n s e i i ~ n  n a ~ m n ;  coaepmaHwe 
K O T O ~ O G  HHKPeMeHTHpyeTCR Z Y I W  geKpeMeHTWPYeTCR, 3 1  06- 
PaqaTbCR B naMRTb B O  BPeMR HaKOnneHWR. E M K O C T ~  naMRTH - 
4096x24 6 ~ ~ a ,  BpeMR qHKna HaKOnneHWR / O A H O ~ O  W H K ~ ~ M ~ H T ~ /  

npH qacToTe reHepaTopa KoMnbmTepa 4 ,77  Mrq - 1 , 0 5  MKC. 

n e p e ~ o ~  f i .Mon~apa  

B i r i  S. e t  a l .  13-89-297 
PCA/Increment Memory I n t e r f a c e  f o r  Analogous  
P r o c e s s o r  On-Line w i t h  PC-XT/AT IBM 

The f u n c t i o n a l  and o p e r a t i o n a l  d e s c r i p t i o n s  o n  
PCA/INCREMENT MEMORY i n t e r f a c e  a r e  d i s c u s s e d .  The f o l -  
l owing  i s  s o l v e d  w i t h  t h i s  u n i t :  1 / c o n n e c t i o n  be tween  
t h e  Analogue S i g n a l  P r o c e s s o r  and PC, 2 /  n u c l e a r  s p e c t -  
rum a c q u i s i t i o n  u p  t o  Z24-1 c o u n t s / c h a n n e l  u s i n g  i n c r e -  
ment  o r  d e c r e m e n t  method,  3 /  d a t a  r e a d l w r i t e  f rom o r  t o  
memory v i a  d a t a  b u s  PC d u r i n g  t h e  s p e c t r u m  a c q u i s i t i o n .  
Dual  p o r t e d  memory o r g a n i z a t i o n  i s  4096x24 b i t ;  i n c r e -  
ment  c y c l e  t i m e  a t  4.77 MHz s y s t e m  c l o c k  f r e q u e n c y  
1 .05 b s e c .  

The i n v e s t i g a t i o n  h a s  b e e n  pe r fo rmed  a t  t h e  Labora -  
t o r y  o f  ~ i g h  E n e r g i e s ,  JINR. 
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