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E.6wanKOBCKa 
HHcTwTyT RAePHOH $H3HKH, Bapwasa 

B.A.BapTaHRH, r.P.fynKaHRH, 3.A.KvtpoKaCRH, C.A.Kop4arHH, 
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Hay4HO-vtccneAOBarenbcKHH HHCTHTYT RAePHOH $H3HKH MfY, MocKsa 

3.Kop6en, 3.TpKa, H.TpKosa 
Kapnos YHHBepCHTeT, npara 

H.AHrenos, n.rpeKOBa, n.MapKOB, B.OeHeB, n.n.TeMHHKOB, 
A.H.llJKnoscKaR 
HHcTHTyT RAepH~x vtccneAOBaHHH H RAepHoCi 3HepreTHKH 6AH, Co$wR 

n.Kepa4eB, X.CeMepA~HeB 
B~cwvtCi MaWHHHo-3neKrpoTeXHH4eCKHH HHCTHTYT, Co$HR 

H.C.AMarno6envt,H.A.Aacaesa, H.C.fpvtranaws~nH, P.A.KsaTaAae, 
lO.B.TesaaAae, M.B.TonypHA3e 
T6vtnHCCKHH rocyAapcrseHH~Ci yHHBepcvtrer 

A.TyBAeHAOP~. l.lllapxy 
HHCTHTYT $H3HKH H rexH~KH MAH, YnaH-6arop 

CvtcTeMaTH4ecKoe H3y4eHvte Heynpyrvtx RAPO-RAePH~x saaHMOAeCi
CTBHH s Ay6He H 6epKnH npvtseno K nony4eHH~ 6onbworo Konvt4ecr
sa AaHH~X no pO~AeHH~ aapR~eHH~X 4aCTH4 B 3THX B3aHMOAeHCTBH
RX. AaHH~x, xapaKrepvtay~~HX o6paaosaHHe HeCirpanbH~x 4aCTH4 B 
RAPO-RAePH~x saavtMOAeCicTBHRX, 3Ha4HTenbHO MeHbwe. Ony6nvtKosa
H~ nHWb peaynbTaT~ H3y4eHHR npo4eccos o6paaosaHHR A-rvtnepOHOB 
B 4eHTpanbH~X Ar+KCl B3aHMOAeHCTBHRX npH HMnynbce 2,6 f3B/c 
Ha HyKnOH/1/ H 4He6Li -CTOnKHOBeHHRX npH 4,5 f3B/c Ha HyK
nOH /2/. 

B HacTOR~eA pa6ore npeACTasneH~ 3KcnepvtMeHTanbH~e AaHH~e 
no o6paaosaHH~ y -KBaHTOB, A- H K0

8 -4aCTH4 so saaHMOAeHCTBH
RX AeATpOHOB H RAep yrnepOAa C RApaMH TaHTana npH HMnynbce 
4,2 f3B/c Ha HyKnOH. Hcnonb30BanHCb CHHMKH, nony4eHH~e npH 
o6ny4eHHH 2-MeTposoCi nponaHosoCi KaMep~ OHHH ny4KaMH RAeP AeA
TepHR H yrnepoAa. MvtweHb~ cny~HnH TPH TaHTanos~e nnacTHHKH 
/140x70x1 MM3/, noMe~eHHble BHYTPH pa6o4ero o6oeMa KaMepbl Ha 
paccroRHHH 93 MM APYr or APYra 131· 

OT60P y -KBAHTOB H V0 -C06biTHtl 

AnR aHanvtaa y-KBaHTOB B pa6ore vtcnonbaosaH Marepvtan, no
ny4eHH~Ci npH npOCMOTpe -26 T~C. CHHMKOB AeHTPOHHOro H -50 T~C. 
CHHMKOB yrnepOAHOrO o6ny4eHHH. 

Ha npeAMeT nOHCKa V 0 -C06~THA 6~no npOCMOTpeHO, COOTBeT
CTBeHHO, -26 H -90 T~C. CHHMKOB AeATpOHHOro H yrnepOAHOrO o6-
ny4eHHH. 

nocne H3MepeHHA H o6c4eT~ no nporpaMMe fE0$HT KpHTepHRM 
OT6opa YAOBneTBOpRnH 278y, 10 A H 5K~ B dTa -saaHMOAeACTBHRX, 
687 y , 33A H 20K~ B CTa -saavtMOAeCicTBHRX. 

B Ka4eCTBe KpHTepvteB OT6opa HCnOnb30BanHCb cneAY~~He ycno
BHR: 

1. x2 -sepoRTHOCTb AOn~Ha 6~Tb 6onbwe 1% AnR rvtnorea Y, 
A H K~ 

2. KOOPAHHaT~ T04eK KOHBepCHH y- KBaHTOB HnH pacnaAa A H 
K0 -4aCTH4 AOn~H~ HaXOAHTbCR B 3$$eKTHBHOM o6oeMe KaMep~/4/. s 

B 4HCne y-KBaHTOB, oro6paHH~x no yKaaaHH~M s~we KpvtrepHRM, 
OKaaanocb HeKOTOpoe 4HCnO Y, KOHBepTHpOBaBWHX B TaHTanOBbiX 
nnacTHHKax /23 B dTa H 73 B CTa -saavtMOAeCicTBHRx/. Bee OHH 
6blnH HCKnl04eHbl H3 AanbHeCiwero paccMorpeHHR vta-aa HeonpeAeneH-

~ •. .._-.-.,..., .-.--~---~ -· . -----,·~·- -""t':"·.~--;'1 
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HOCT~ 8 4~cne e+e--nap, npeTepne8w~x pacceRH~e 8 nnacT~HKax 
~ 8cneACT8~e 3Toro 8~6~8w~x ~3 cTaT~CT~K~. Ha 4~cna oTo6paH
HbiX }' -K8aHT08 fibiil~ ~CKill04eHbl TaK>t<e TOpM03Hble !' -K8aHTbl /-21:/, 
np~ 3TOM ~CnOilb308an~Cb fTaHAapTH~e Kp~Tep~~ OT6opa no 3$$eK
T~8HO~ Macce Mn ~ yrny Byy 14 1 

0AH03Ha4Ho ~AeHT~$~LIV1P08aHHbiM~ ( i\ , K ~ ) c4V1TanV1Cb 4aCTV1l.lbl, 
KOTOpble YA08IleT80PRilV1 I1V160 OAHOR rV1noTe3e C ~ 2 -8epORTHOCTbiO 
>1~, 11~60 A8YM, HO MOrilVI 6~Tb pa3AeileHbl no V10HV13al.I~V1 ~IlVI 3Hep
rV1V1 8-3neKTpOH08 Ha CileAaX nonO>t<VITeilbHO aapR>t<eHHbiX npOAYKT08 
pacnaAa. HeOAH03Ha4HO Y1AeHTV1$V1l.IV1P08aHHble i\- K 0 4aCTV1l.lbl /VIX 
6b!IlO 7 I OTHeceHbl K A V1IlV1 K~ no 6onbwe~ x2 -~epoRTHOCTVI. 
CpeAHV1e 3Ha4eHV1R Mace A r~nepoH08 V1 K~ -Me30HOB nony4V1n~cb 
CileAYIOlJ1V1MV1: 

<m i\ > 

<m o > 
Ks 

1116_:t2 M3B/c 2 , 

498_:t5 M3B/ c 2
• 

AnR HaXDJKAeHVIR nonHero 4V1Cna y -K8aHTOB, a TaKJKe A- ~ K" -s 
4aCTV1l.l, o6paaosaBWV1XCR B V13y4aeMbiX dTa V1 eTa -s3aV1MOAe~CT8V1-
RX, BBDAVIIlCR PRA nonpaBOK. AnR scex y-K8aHTOB, KOHBepTV1POBa8-
WV1X s nponaHe, onpeAeilRilCR "sec" (wreoM.), paBHbll1 o6paTHol1 senV1-
4V1He BepORTHOCTVI KOH8epCV1V1 y-KBaHTa B 3$$eKTV1BHOM 06beMe Ka
Mepbl, V1CKill04aR TaHTanosble nnacTVIHKH. KpoMe Toro, 6biilV1 sBeAeHbl 
nonpaBKH Ha noTepH e+e- -nap BfiilH3H 3Be3Abl /AD 1 CM B dTa V1 
AD 3 CM B CTa-co6biTV1.AX/ V1 B HanpaeneHHH Ko AHY KaMepbl/4/, Ha 
"':)thfhpLI'TIADLJ,...,rTI- r-....,,...,...,.,..,._ .... - .. ··-··-··-- ~ -+ -- ~ 
-,..,..-·-···-··---·- "t-".....--''"-"',... .... ,., '''-"'~'~t\...tJnMDit;. .._. ';' -1101-Jblt d ldKHt~ Hd 

KOMnTOH-paCCe.AHHe V1 OTKilOHeHHe e+e- -napbl OT HanpaeneHic1.A )' -
KBaHTa Ha yron 6onbwe 3" np1c1 KOHBepc"'"' y-KeaHTa Ha .RApe /5/, 

CpeAH!c1e 3Ha4eHH.A W reoM · H nonHbiX "secoe" y-KsaHTOB nplc18eAe
Hbl B T a fin. 1 . 

Ta6mn-1a 

Cpe,I.\HHe MHOJKeCTBeHHOCTH 7To ' :\ • H K~ -tWCTHl.\ 

PeaKl.\HH N WreoM. < ., <W > <n> 

dTa ... y+ ... 249 8,78.:!:_0,40 12,0.:!:_1,7 I, 1.:!:_0, 2 

CTa ... y+ ... 606 8,45.:!:_0,26 II ,6:!:_0, 9 3,8.:!:_0,4 

dTa-. A+ ••• 10 I ,05.:!:_0,02 I ,8.:!:_0,2 0,013.:!:_0,006 

CTa-. A+ .•• 31 I ,08.:!:_0,03 2,0.:!:_0,2 0,046:_0,010 

dTa ... K~ + ••• 5 I ,00.:!:_0,01 1,6.:!:_0,2 0,006.:!:_0,003 

CTa-. K~ + ••• 18 I ,02.:!:_0,01 I , 7.:!:_0, 2 0,023+0,007 

2 

CPEAHHE MHOnECTBEHHOCTH, 
HMnYnbCH~E H YrnOB~E XAPAKTEPHCTHKH y-KBAHTOB 
B dTa H CTa-B3AHMOAEtlCTBHRX 

<n >· Ny..:.::..~L 
Y N co6. 

dTa CTa 
V1 OKaaan~Cb pa8HbiM~,COOT8eTCT8eHHO, <ny> =2,20_:t0,36, <n}'> 

7,52+0,74. B npeAnono>t<eHVI~, 4TO eAV1HCT8eHHbiM ~cT04HV1KOM y

K8aHTOB cny>t<aT TT 0 -Me30Hbl, nony4eHbl cpeAH~e MHO>t<eCT8eHHOCTV1 
TT 0 -Me30H08, npV18eAeHH~e 8 Ta6n.1. 3Ha4eH~R <n o> 8 npeAenax 

7T -
OWV160K C08naAaiOT CO cpeAHY1MV1 MHO>t<eCT8eHHOCTRM~ TT -Me30H08, 
onpeAeileHHbiM~ paHee AilR COOT8eTCT8YIOlJ1V1X T~n08 83a~MOAeRCT8Y1R 
<n __ ,ct 1;i'0,91+0,05 V1 <n _>CT~3,4+0,2 161. CneAyeT, OAHaKo, aaMe-

,, - TT -
T~Tb, 4TO Ha6rooAaeTCR TeHAeHL.IVIR K npe8~WeH~IO <n

77 
> HaA <n 77 - > 

KaK 8 dTa, TaK V1 8 CTa -8aaV1MOAeRcT8~Rx. 3To MO>t<eT 6b!Tb cneA
CT8V1eM npe8b!WeHV1R <n

77
" > HaA <n

77
-> 8 NN -8aaV1MOAeRcT8~Rx 171

. 

OTHOWeH~e cpeAHYIX MHO>t<eCT8eHHOCTe~ TT 0 -Me30H08 8 CT~ V1 
dTa -8aa~MOAe~CT8V1RX paBHO 

CTa, dTa 
',n

77 
•• ·, ;<n 77~ > ~ 3,4± 0,7 

V1 8 npeAenax ow~6oK co8naAaeT c oTHoweH~eM 

,,, ,CTa/',.>dTa ~ 4.l ± 0.2 . 

rAe <,.>- cpeAHee 41c1CilO nposaaV1MOAeRcTB08a8WV1X HYKilOHOB 
RApa-cHapRAa, 3KcnepV1MeHTanbHO onpeAeneHH~M 8 HaweR npeA~AYU1e~ 
pa6oTe/B/. TaKVIM o6pa30M, He TOilbKO MHO>t<eCT8eHHOCTb TT--Me30H08 
I KaK HaRAeHo s /8' I, HO V1 MHO>t<ecT8eHHOCT b "··-Me3DH08 so saaV1MO
AeRcT8V1RX nerKV1X RAep C TaHTanoM pacTeT nponOPL.IVIOHailbHO cpeA
HeMy 4V1CilY HYKilOHOB RApa-cHapRAa, y4aCT80Ba8WV1X 80 B3aV1MOAe~
CT8V1V1. 

HMnynbCH~e V1 yrno8ble pacnpeAeileHVIR y-KsaHTOB V13 dTa V1 
CTa -saaV~MOAel1cT8V1~ noKaaaHbl Ha pV1c.1 V1 2! pacnpeAeneHVIR no 
6biCTpoTe - Ha pV1c.3. B Ta6n.2 npY~BeAeHbl cpeAHV~e xapaKTepHCTV1KV1 
}' - KBaHTOB. 

MolKHO 3aMeTV1Tb, 4TO nepeXOA K 6onee TR>t<eilOMy RApy-cHaPRAY 
I oT d K C I npV180AV1T K He6onbWOMY I -1 OJb/ yMeHbWeHHIO cpeAHero 
yrna 8blneTa y -KBaHTOB 8 na6.cV~cTeMe V1 ysenV~4eHV110 cpeAHero 
npoADilbHoro V~Mnynbca V1 cpeAHe~ 6~cTpoT~ y-KBaHTOB. CpeAHYI~ 
nonepe4H~R HMnynbC y-K8aHTOB OT aTOMHOrO seca RApa-cHaPRAa 
He aa8V1CV1T. 

* PacnpeAeneHHR y -K8aHTOB V13 dTa-saaV1MOAe11cT8V111 HOpMV1posa
Hbl Ha cooT8eTCT8YIOlJ1V1e pacnpeAeneHHR y -KsaHTOB H3 CTa-saaV~MO

AeRcTBYIR. 
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PHc. I . HMnysibCHbie cneKTPbi y

KBaHTOB B na6.CHCTeMe AJ1H dTa 
H CTa -B3aHMOAeficTBHH. 

PHc.2. Yrnoahle pacnpeAeneHHH y
KBaHTOB B na6.CHCTeMe AJ1H dTa 
H CTa -B3aHMOAeHCTBHH. 
T.Wr 

- CTo.-J• .. . 

1000 -- dTo.-r• .. . 

500 

~ 

o so mo iSD e;... 

Ta5nm~a 2 

CpeAHHe xapaKTepHCTHKH y -KsaHTOB 

PeaK~HH 

<P na6. > /f3B/ c/ 

<.I:'.L > f13n/c/ 

<P" naB.> /f3B/c/ 

<P;> /f3B/c/ 2 

<8na5,> 

<y na6,> 

l:Wf 

DJ 

250 

/rpaAI 

dTa -->y+ ... CTa ... y + ... 

0,242.:':_0,006 0,254.:':_0,004 

0, i32~0,00.3 . v, i39~0,002 
0,153.:':_0,007 0,172.:':_0,004 

0,036.:':_0,001 0,039.:':_0,001 

60,2.:':_0,8 55,0.::_0,5 

0,74..!_0,02 0,85..!_0,01 

PHc.3. PacnpeAeneHHH y-KBaHTOB 
no llpOAOJ1bHOH 5hlCTpOTe B na5. 
CHCTeMe AnH dTa H CTa...B3am10-
AeficTBHH. 

B Ta6n.3 np~BeAeH~ cpeAH~e 3Ha4eH~R npOAOnbHoro ~ KBaApaTa 
nonepe4Horo ~Mnynbcoe rr 0 -Me30HOB, KOTOp~e 6~n~ onpeAeneH~ no 
COOTBeTCTBY~~~M CPeAH~M 3Ha4eH~RM AnR Y-KBaHTOB, 191 ~ CpeA-

4 

TTO 
H~e 3Ha4eH~R npOAOnbHbiX 6biCTpOT B na6. C~CTeMe <y naG;. paBHble 
<yhaG >*.TaM me AnR cpaBHeH~R npeACTa8neH~ COOT8eTCT8y~~~e 
cpeAH~e xapaKTep~cT~K~ AnR rr- -Me3oHo8 ~3 dTa 1-1 CTa -esaYIMO
AeAcT8YIA110~ BYIAHO, 4TO npYI8eAeHHhle 8 Ta6n.3 cpeAHYie 3Ha4eHYIR 
AnR rr 0 Y1 rr--Me30H08 8 npeAenax OWYI60K COBnaAa~T 8 COOT8eT
CT8Y~~YIX TYinax 83aYIMOAeACT8YIA. 

Ta6mm;a 3 

CpeAHHe xapaKTepHCTHKH rrc -H TT -Me30HOB 

<P na6.> 
2 

PeaK~HH <P.l > <y na6,> 
/f3B/c/ /f3B/c/ 2 

dTa.., rr0
;- ... 0,306.:':_0,014 0,098..!_0,005 0, 74.:':_0,02 

dTa ... "-·+ ... 0' 31 1..!_0' 013 0, 101.:':_0,005 0,70.:':_0,01 

CTa ... rr0 + ... 0,344.:':_0,008 0, 107.:':_0,003 0,85.:':_0,01 

CTa. ... TT - 0,343.:':_0,007 0,097..!_0,003 0,79.:':_0,01 + ... 

/11/ B pa6oTe Ha OCH08e MOAenYI MHOrOKpaTHOrO pacCeRH~R Aa~T-
CR npeACKa3aHYIR AnR OTHOWeHYIR YIHKn~3~8H~X Ce4eHYI~ o6pa30BaH~R 
8TOpYI4HbiX 4aCT~~ 8 ~eHTpanbHOA o6naCTYI Y1 B o6naCTRX $parMeHTa-

,...,._,,...,,,4,..._11"\11104"-1 ........ 
~ro~t _.' ..,.,.,.,.~,._...,..,..,"""'''•-40 ''t"''_. ..... 

X<- 0,1 I x! < 0,1 X> 0,1 

a (A 1B ... hX) NA 1 
-~.! -~ -------- (~)-y -~~-

a (A2 B ... hX) A aNA2 A2 A2 2 in 

Y ~ Q, 2 npYI X =--0,5, rAe X - $eAMaH08CKaR nepeMeHHaR. 
AnR cpa8HeHYIR c MOAenb~ 6hlnYI Y!cnonb308aHhl 3KcnepYIMeHTanb

Hhle pacnpeAeneHYIR y-K8aHT08 no 6hlCTpoTe 8 na6.cYICTeMe. KaK 
noKa3hl8aeT Ta6n.4, cornacY!e c MOAenb~ AOCTaT04HO xopowee. Pa
Hee11016hlno noKasaHo cornacY!e c 3TOA MOAenb~ aHanorYI4HhlX OTHo
weHYIA AnR rr--Me3oHo8 Yl3 (d, 4 He, 12 C)Ta -83aYIMOAeAcTBYIA. 

Ta6nH~a 4 

yY <0 yY >0 
naG. na6, 

-
R ~ ;;S.~2.~:t~.:L Mogenb 2' 7 6 

n (dTa~v+ .. ) JKcnepuM. 4, 4J_ l_, I 6 ,4+ I, 5 

* ,[\OKa3aTenbCT80 pa8eHCT8a <y _ 
JJau. 

, = <y) > CM. 8 npY~nO>KeHYIYI. 
naG. 

5 



CPE,[IHI1E MHOJKECTBEHHOCTI1 A -rl1nEPOHOB 11 K';; -ME30HOB 
11 HEKOTOPWE XAPAKTEPI1CTI1KI1 11X 06PA30BAHI1~ 

B dTa 11 CTa -B3AI1MO,[IE~CTBI1~X 

CpeAHHe MHO>KeCTBeHHOCTH A -rHnepoHoe H K_~ -MesoHoe e dTa 
H CTa-8SaHMOAe~CT8HHX npH8eAeH~ 8 Ta6n.1. KaK He cny4ae 
rr0 -MesoHos, nepexoA K 6onee TH>KenoMy HApy-cHaPHAY /oT d K C I 

npH80AHT K y8enH4eHHIO <n A> H <n Ko > 8 OTHOWeHHH <v>C Taf::v>d T3; 
s 

,LinH CTa-8saHMOAe~CT8H~ cpeAHHe MHO>KeCTBeHHOCTH <n A> H < n Ko > 
s 

COOT8eTCT8YIOT HHKniOSH8H~M Ce4eHHHM o6paS08aHHH UA=/158+34/ Mfi 
H aK~ = /79~21/ M6 npH ai~Ta = /3445~140/ Mfi/8/, ,[lnH-cpa8-
HeHHH npH8eAeM HHKniOSH8H~e ce4eHHH o6paso8aHHH A-rHnepoH08 
H K0 -MeSOH08 8 pp-8SaHMOAei1cT8HHX npH p = 3,7 r3B/c/ 121aA= 
/0,091~0,016/ M6, aK~ = /0,048~0,012/ M6 npH ain = 

26, 8+ 1 , 4 M6 17 I_ TaKHM o6pasoM, cpeAHHH MHO>KeCT8eHHOCTb A -rH
nepoHOB 8ospacTaeT- 8 15 pas 8 CTa-8saHMOAeHcT8HHX npH 
4,2 r3B/c Ha HyKnOH no cpaBHeHHIO C pp-esaHMOAe~CT8HHMH npH 
HMnynbce 3,7 r3B/c Ha HyKnOH. 

AHanHs CTa -co6~TH~ c A -rHnepoHaMH noKasan, 4TO 8 HHX e 
CpeAHeM o6pasyeTCH /35+3/ SapR>KeHH~X 4aCTH~, 8 TOM 4HCne 
/4,8~0,6/ OTpH~aTenbH~X 4aCTH~. 3TH SHa4eHHH cy~eCT8eHHO npe
B~WaiOT CpeAHHe MHO>KeCT8eHHOCTH sapH>KeHH~X H OTpH~aTenbH~X 4ac
TH~ 80 8Cex HeynpyrHx CTa-esaHMOAe~cT8HHX, KOTop~e pa8Hbl, 
COOT8eTCT8eHHO <D-+>=21.2+0.6 H <n >=i.4+0.2 (61.KooMe TOro. 
cpeAHH~ sapRA cTpH-nnHHro8bix ()>parMeHTOB RApa yrnepoAa 8 co6bi
THRX C A -rHnepOHaMH B ABa pas a HH>Ke, 4eM BO 8CeX HeynpyrHX 
CTa -8saHMOAe~cT8HHX. 

Ha pHc. 4 noKasaHo pacnpeAeneHHe A -rHnepoH08 HS CTa -cTonK
H08eHH~ no nepeMeHH~M P.L H P•* , rAe P

11
* onpeAeneHbl 8 HyK

noH-HyKnOHHO~ CHCTeMe ~. M. OKano 40% A -rHnepoHOB HaXOARTCR 
BHe KHHeMaTH4eCKH paspeweHHO~ o6nacTH AnR NN ... N AK peaK~HH. 

nyHKTHpHaH nHHHR Ha pHc.4 COOT8eTCT8yeT rpaHH~e ()>aS080rO 06be
Ma, 8 KOTopoM HaXOAHTCH 99% co6~TH~ peaK~HH NN ... N A K c y4e
TOM ()>epMH-A8H>KeHHH HyKnOH08 B CTanKH8aiO~HXCR RApax yrnepOAa 
H TaHTana. Pac4eT~ e~nonHeHbl no ()>aso8oMy o6beMy c HcnonbS08a
HHeM HMnynbCHOro pacnpeAeneHHR HyKnOH08 8 8HAe f(P)-exp -P2/2a 2 

c a= 90 M3B/c111• BHAHO, 4TO 4aCTb A -rHnepoHOB 8~XOAHT H sa 
3TY rpaHH~Y· Ha6niOAaeMoe cMe~eHHe pacnpeAeneHHH A-rHnepoHo8 
8 CTOpOHY OTpH~aTenbH~X npOAOnbH~X HMnynbCOB MO>KeT 6~Tb o6yc
no8neHO KaK pacceHHHeM A-rHnepOHOB 8HYTPH RAPa TaHTana, TaK 
H o6paso8aHHeM A-rHnepOH08 80 BTOPH4H~x rr-MesoH~HyKnOHH~x 
8SaHMOAe~CT8HRX B RApe. 

CpeAHH~ nonepe4H~~ HMnynbc A -rHnepoH08 "'\ CTa-esaHMo
Ae~CT8H~ pa8eH 0,49+0,03 r3B/c H 6nHSOK K <P.L >, nony4eHHOMY 
AnA A -rHnepoHo8 HS- pp -8saHMOAeHCT8HH npH 8~COKHX 3HeprHRx1131 

6 

\ 
I 

•-C'T'o-1\ PHc.4. aBYMepHoe pacrrpeAeneHxe •-dTD-A 

/ 
/. A-rHrrepoHoB rro rrepeMeHHbiM P 

! " A* .L ' 
" P 11 .CrrnowHaH KPHBaH - rpaHHJ.J;a 

h.· .. KHHeMaTH'ieCKH pa3peweHHoil o6na-:. 
·~ . . CTH AnH peaKJ.J;HH NN ... NAK llyHK-. . . THpHaH KpHBaH - rpaHHJ.J;a o6nacTH 

·i,S ·0.5 0 0,5 AnH peaKJ.J;HH NN ... N AK c yqeTOM 
~-(roll/<) !l>epMH-ABHJKeHHH HyKnOHOB B HApax. 

\5 

•-C'T·-< • "'·-<; 
';;-

! PHc.S. aByMepHoe pacrrpeAeneHHe ~Q, . .. K0

8 -Me30HOB ... rro rrepeMeHHbiM p.L 
H Pw*. CrrnowHaR KpHBaH - rpaHHJ.J;a 

·i,O KHHeMaTH'ieCKH pa3peweHHoi1 o6na-iJJ 1,5 
CTH AnR peaKJ.J;HH NN ... NAK. 

0TMe4eHH~e 8~we oco6eHHOCTH npo~ecca o6pasoBaHHR A-rHnepo
HOB CBHAeTenbCT8yeT o TOM, 4To CTa-cTonKH08eHHR, npHBOAR~He 
K o6paso8aHHIO A- rHnepoHoB, 6onee ~eHTpanbHble, 4eM ''cpeAHee'' 
CTa -83aHMOAe~cTBHe. 

J..lnR nonHOTbl HH()>opMa~HH Ha pHc. 5 noKasaHo pacnpeAeneHHe no 
P.L H P,i AnR K~ -Me30H08. 

_A8TOp~ 8~pa>KaiOT 6naroAapHOCTb nepcoHany 2-MeTpo8o~ nponaHo
BOH KaMep~ Sa nony4eHHe CHHMKOB H na6opaHTaM 3a nOMO~b 8 npo
CMOTpe H o6pa6oTKe 3KcnepHMeHTanbHOro MaTepHana a TaK>Ke 
~.M.Wa6enbcKoMy"" M.raaAsH~KoMy sa nonesH~e o6c;>KAeHHA H no
MO~b B pafioTe. 

nPI1nOl!<EHt.1E 
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/1/ 

3AeCb E - 3Hepri-IR, V z 1-1 p z - npoeK41-11-1 CKOPOCTI-1 1-1 1-!Mnynbca, 
COOTBeTCTBeHHO, Ha OCbZ. 

KaK I-!3BeCTHO, npl-1 npeo6pa30BaHI-IRX nopeH4a BAOnb OCI-1 z 
6~CTpOT~ CKilaA~Ba~TCR. EcnM CI-!CTeMa OTC4eTa i AB~<~~eTCR OTHO
CI-!TenbHO CMCTeMbl OTC4eTa K CO CKOpOCTb~ V BAOilb OCI-1 Z, TO npo
AOnbH~e 6~CTpOT~ 4aCTI-14~ a B 3TI-!X ABYX CI-ICTeMaX CBR3aH~ COOT
HOWeHMeM 

a l 1+V -a 
y = - ln --- + y • 

2 1-v 
/2/ 

nycTb CI-!CTeMa K COBnaAaeT C CI-!CTeMO~ OTC4eTa, B KOTOpO~ 
npOAOilbHbl~ ~<~Mnynbc "MaTep~<~HCKO~" 4acTM4bl A paaeH Hymo, a K-
na6opaTopHaR C~<~CTeMa orc4eTa. TorAa V=vA- PA /EA 1-1 a z - z ' 
COOTBeTCTBMI-1 C /2/ npOAOilbHaR 6biCTpOTa 11A04epHe~ 11 4aCTI-14bl B 
na6opaTOpHO~ CI-!CTeMe OTC4eTa npeACTaBnReTCR B BI-!Ae 

a A -a 
Y =Y +Y, 13/ 

A 
rue Y - noo.aonbHaR 6biCTOOTa 11 MaTePI-!HCK0~ 11 4aC.TMUbl B na6opa-
TOpHO~ CI-!CTeMe OTC4eTa, a 

-a -a 
_a 1 E + Pz 
y = --ln ------ /4/ 

2 Ea-Pa 
z 

npOAOilbHaR 6biCTpOTa 11A04epHe~" 4aCTM4bl B CMCTeMe OTC4eTa K 
/B KOTOpO~ npOAOilbH~~ 1-!MnynbC 4aCTI-14~ A paaeH HYil~, a ee no
nepe4H~~ ~<~Mnynbc cosnaAaeT c nonepe4H~M ~<~MnynbCOM a na6opaTop
HO~ CMCTeMe OTC4eTa/. 

nerKO BMAeTb, 4TO, eC/11-1 pac~aA B CI-!CTeMe nOKOR 4aCTI-14~ A 
M30TponeH, TO B CMCTeMe nOKOR K pacnpeAelleH~<~e MMnyllbCOB 11AO-

•• :! a 4epHe~ 4aCTI-14~ XOTR M 3aBMCMT OT yrna Me~AY 1-!MnynbCOM p 
_,A 

1-1 nonepe4H~M 1-!MnyllbCOM p~ HO OCTaeTCR CI-IMMeTpM4H~M no OT-
HOWeHI-1~ K OTpa~eHI-1~ B nnOCKOCTM, nepneHA~KYilRPHO~ OCI-1 Z. 3TO 
03Ha4aeT, 4TO np~-1 ()>~<~KC~<~poaaHHO~ 3Hepr~<~~<~ E a 4aCT~<~4a a Mo~eT 
~<~MeTb c paaHo~ aepoRTHOCTb~ npoeK4~<~M ~<~Mnynbca Ha ocb Z, paa
H~e no aenM4~<~He 1-1 npoT~<~Bonono~H~e no 3HaKy, a cneAOBarenbHO, 
1-1 npOAOnbH~e 6~CTpOT~, paBH~e no a6COI1~THO~ Sei1H41-!He H npOTHBO
nonO~Hble no 3rlaKy. no3TOMY np~<~ ycpeAHeHHH no pacnpeAeneHH~ HM
nynbcoa 11A04epHe~ 11 4aCTH4bl ee npOAOilbHaR 6biCTpOTa B CHCTeMe 

- A OTC4eTa K, B KOTOpO~ P z ~ 0, o6pa111aeTCR B Hynb. TaKHM o6pa30M 
y~e np~<~ <IJ~<~KC~<~poaaHHOM HMnynbce "MarepMHCKoi:1" 4aCTM4bl A Bblnon-
HReTCR paBeHCTBO /5/ 

'Y 
8 

I .. 

• 

np~<~ ycpeAHeH~<~M no pacnpeAeneH~<~~ HMnynbcoa 4aCTH4~ A nony-
4aeM 

<y a> = <y A>. /6/ 

B COOTBeTCTBHH C 3THM cpeAHRR npOAOnbHaR 6~CTPOTa y-KBaH
TOB, o6pa3y~IJIHXCR np~<~ pacnaAe 17° -Me30HOB, pasHa cpeAHe"' 
npOAOilbHO"' 6~CTpOTe 17° -Me30HOB. 
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Axa5a6AH H. H AP· A1-82-445 
05pa3osaHHe y -t<BaHTOB H HeiiTpailbHbiX cTpaHHbiX 4acTH4 B dTa H CTa -
B3aHMOAeHCTBHAX npH HMnyilbCe 4,2 r3B/c Ha HyKJlOH 

npeAcTasneHbl nepsble pe3YilbTaTbl no o5pa3oBaHH~ y-KBaHTOB, A-rHnepOHOB 
H K~ -Me30HOB B dTa H CTa -s3aHMOAeHCTBHAX npH HMnyilbCe 4,2 r3B/c Ha 
HYKilOH. OnpeAeneHbl cpeAHHe MHO~eCTBeHHOCTH 

<ny > 
<n

11
o> 

<nA> 
<nKo> 

s 

dTa 
2,20+0,36 
1,1+0,2 
O,Ol3+0,006 
o,oo6::f:o,oo3 

CTa 
7,52+0,74 
3,8+0,4 
0,046+0,010 
0,023::f:0,007 

noKa3aHo. 4TO cpeAHHe MHO~eCTBeHHOCTH y -KBaHTOB. A H K~ -4aCTH4 npH ne-
peXOAe OT dTa K CTa -B3aHMOAeiicTBHAM B03pacTa~T nponOP4HOHailbHO cpeAHeMy 
4HCilY npos3aHMOAeiicTBosaswHx HYKilOHOB AApa-cHaPAAa. B CTa -s3aHMOAeiicTBHAX 
c o5pa3oBaHHeM A-rHnepoHoB cpeAHAA MHo•ecTBeHHOCTb scex 3apA~eHHbiX 4aCTH4 
B 1,5 pa3a Bblwe, 4eM so scex CTa-s3aHMOAeiicTBHAX. 

Pa5oTa BblnOilHeHa B na5opaTOPHH BbiCOKHX 3HeprHH OH.slH. 

Akhababian N. et al. Dl-82-445 
Production of y-Quanta and Neutral Strange Particles 
in dTa and CTa Interactions at 4.2 GeV/c per Nucleon 

First results on y-quantum, A-hyperon and 
dTa and CTa interactions at 4.2 GeV/c per nucleon 
following average multiplicities were obtained: 

dTa CTa 
2.20±0.36 7.52±0.74 
1.1±0.2 3.8±0.4 
0.013±0.006 0.046±0.010 

<nK~> 0.006±0.001 0.023±0.007 

K0 -meson production in 
are presented. The 

Comparing y-quantum, A and K~ production in dTa and CTa interactions, 
an increase of the average multiplicity of these particles proportionally 
to the average number of interacting nucleons of the projectile-nucleus is 
observed. In CTa interactions with A- hyperon production the charged 
particle average multiplicity is 1.5 times higher than in all inelastic 
CTa interactions. 

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