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BBEAEHHE 

rHnOTeTH4eCKaR KBapK-rn~OHHaR nna3Ma, ee CBO~CTBa H oco6eH
HOCTH, a TaKme MeTOA~ ee nony4eHHR H HAeHTH~HKa~HH CTanH 3a 
nocneAHHe AeCRTb neT o6~eKTaMH AOBOnbHO HHTeHCHBH~X HCCneAOBa
HH~, OCHOBaHH~X Ha HOBe~WHX AOCTHmeHHRX TeopHH H 3KCnepHMeHTa. 
CBR3aHo 3TO KaK c nporpeccoM e noHHMaHHH caMo~ npo6neM~ H ee 

BamHOCTH, TaK H C nORBneHHeM MaWHH, cnoco6HbiX yCKOPRTb AO penR
TH BHCTCKHX H Aame ynbTpapenRTHBHCTCKHX 3HeprH~ HOH~ WHPOKOrO 
AHana30Ha aTOMH~X 4HCen, T.e., B KOHe4HOM C4eTe, C nORBneHHeM 
peanbH~X B03MOmHOCTe~ KaK AnR TeOpeTH4eCKHX , TaK H 3KCnepHMeH

TanbH~X HCCneAOBaHH~ B 3TO~ HOBO~ o6naCTH ~H3HKH B~COKHX 
3HeprH~. 

nepBOCTeneHHOe 3Ha4eHHe npH 3TOM npH06peTa~T MeTOA~ AHarHOCTH
KH ~a30BOrO nepeXOAa aAPOHHOro Be~eCTBa B KBapK-rn~OHHY~ nna3MY 
no KaKHM-TO ee CHMnTOMaM. TaKHX CHMnTOMOB, HnH HHAHKaTOpOB,Ha3-

BaHO yme HeMano. 0AHaKO B Ka4eCTBe OAHOrO H3 nepB~X 6~n Ha3BaH 
nOB~WeHH~~ B~XOA CTpaHH~X 4aCTH~ no cpaBHeHH~ C OmHAaeM~M ~o
HOB~M npH o6pa30BaHHH HX nepBH4H~MH HyKnOHaMH RApa-cHaPRAa H 
BTOpH4H~MH 4aCTH~aMH B RApO-RAepH~X CTOnKHOBeHHRX / I I . 

HHme H3naraeTcR non~TKa 3KcnepHMeHTanbHO~ npoeepKH 3Toro 
npeACKa3aHHR nyTeM onpeAeneHHR ce4eHH~ o6pa3oeaHHR He~TpanbH~x 
CTpaHH~X 4aCTH~ B CC-e3aHMOAe~cTBHRX npH HMnynbce 4,2 r3B/c Ha 
HyKnOH. MeTOAH4eCKHe BOnpoc~, CBR3aHHble C npOCMOTPOM, OT60pOM, 
H3MepeHHeM H HAeHTH~HKa~He~ co6~TH~ c V0 -4aCTH~aMH, AeTeKTHpo
BaHH~X c noMO~b~ 2-MeTpoeo~ nponaHOBO~ KaMep~ OH~H, 6~nH pac
CMOTpeH~ B pa6oTe / 2/ . 

OnPEAEnEHHE CE4EHH~ 06PA30BAHH~ J\-rHnEPOHOB H K0
-ME30HOB 

a=~ I w. 
( I 

BenH4HHa (=(1 •(2 o(3 , rAe ( 1 = 0,71.:_0, 10- 3~~eKTHBHOCTb npoc
MOTpa, ( 2 = 0,96+0,03 - 3~~eKTHBHOCTb H3MepeHHR H 06C4eTa, ( 3 -
eepoRTHOCTb pacnaAa no 3apRmeHHO~ MOAe (A-+ p"- , K 0 -+ "+ "-). Ce4e

HHe ao =at I N int , rAe at - nonHoe ce4eHHe, a N int - nonHoe 4HC
no B3aHMOAe~CTBH~, KOTOpoe B~4HCnRnOCb no ~OpMyne 
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BBE,QEHHE 

r~nOTeT~4eCKaR KBapK-rJl~OHHaR nna3Ma, ee CBO~CTBa ~ OC06eH
HOCT~, a TaK~e MeTOA~ ee nony4eH~R ~ ~AeHT~$~Ka4~~ cTan~ 3a 
nocneAH~e AeCRTb neT o6beKTaM~ AOBOJlbHO ~HTeHc~BH~x ~ccneAoea
H~~. OCHOBaHHWX Ha HOBe~W~X AOCT~~eH~RX TeOp~~ ~ 3Kcnep~MeHTa. 

CBR3aHo 3To KaK c nporpeccoM B noH~MaH~~ caMo~ npo6neMw ~ ee 
Ba~HOCT~, TaK ~ C nORBJleH~eM MaW~H, cnoco6H~X YCKOpRTb AO penR
T~B~CTCK~X ~ Aa~e ynbTpapenRT~B~cTcK~x 3Hepr~~ ~oH~ w~poKoro 

A~ana30Ha aTOMH~X 4~CeJ1, T.e., B KOHe4HOM C4eTe, C nORBJleH~eM 
peaJlbHWX B03MO~HOCTe~ KaK AJlR TeOpeT~4eCK~X, TaK ~ 3KCnep~MeH

TaJlbHWX ~CCJleAOBaH~~ B 3TO~ HOBO~ 06JlaCT~ $~3~K~ B~COK~X 
3Hepr~~. 

nepBOCTeneHHOe 3Ha4eH~e np~ 3TOM np~o6peTa~T MeTOA~ A~arHOCT~
K~ $a30BOro nepeXOAa aAPOHHOro Be~eCTBa B KBapK-rJl~OHHY~ nna3MY 
no KaK~M-TO ee c~MnToMaM. TaK~x c~MnTOMOB, ~n~ ~HA~KaTopoe,Ha3-

BaHo y~e HeMano. 0AHaKo e Ka4eCTBe OAHoro ~3 nepe~x 6wn Ha3BaH 
nOBWWeHHW~ BWXOA CTpaHHWX 4aCT~4 no cpaeHeH~~ C O~~AaeMWM $o
HOBWM np~ o6pa30BaH~~ ~X nepB~4HWM~ HYKJlOHaM~ RApa-cHaPRAa ~ 

BTOp~4HWM~ 4aCT~4aM~ B RApO-RAepH~X CTOJlKHOBeH~RX /II. 

H~~e ~3naraeTcA non~TKa 3Kcnep~MeHTanbHO~ npoeepK~ 3Toro 
npeAcKa3aH~A nyTeM onpeAeneH~A ce4eH~~ o6pa3oBaH~R He~TpanbH~x 
CTpaHHWX 4aCT~4 B CC-e3a~MOAe~cTB~AX np~ ~Mnynbce 4,2 r3B/c Ha 
HyKJlOH. MeTOA~4eCK~e BOnpOCbl, CBA3aHHble C npOCMOTpOM, OT60pOM, 
~3MepeH~eM ~ ~AeHT~$~Ka4~e~ co6wT~~ c V0 -4aCT~4aM~, AeTeKT~po

BaHHWX c noMO~b~ 2-MeTpoeo~ nponaHoeo~ KaMepw OHRH, 6wn~ pac
CMOTpeHw B pa6oTe / 2/. 

OnPE.QEnEHHE CE4EHJ.1R 06PA30BAHJ.1R 

Ben~4~Ha £=£1•c 2 ·c3 , rAe £ 1 = 0,71.:t,0,10- 3$$eKT~BHOCTb npoc
MOTpa, c2 = 0, 96+0, 03 - 3$$eKT~BHOCTb ~3MepeH~A ~ 06C4eTa, £ 3 -
eepoATHOCTb pacnaAa no 3apR~eHHO~ MOAe (A_. p"-, K0 

_. "+ "-). Ce4e
H~e u 0 = u1 /N int , rAe u 1 - nonHoe ce4eH~e, a N int - nonHoe 4~c
no B3a~MOAe~CTB~~. KOTOpoe BW4~CJ1AJ10Cb no $OpMyne 
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N in t = N in [ 1 - exp (- p La t ) ] , 

rAe N i = 81 052+ 1 049 - 4~t~cno ny4KOBbiX 4acT~t~LI, p - 4~t~cno RAeP 
n - II "" 

C B eA~t~Hitllle 06DeMa, a L = 17 CM - TOil~IIIHa nponaHOBOI-1 Ml-1-
weHI-111, 3AeCb He06XOA1-1Mbl AOnOilH~t~TeilbHble nOFICHeH~t~fl. noTOK 
Ni onpeAeilRilCfl eo $POHTailbHOH nnocKOCT~t~,npoxoAR~eH 4epea nepBbiH 
pRA penepHbiX KpecToe.Ha paccTOFIHI-11-1 17 CM oT Hero pacnonaranacb 

M~t~WeHb, COCTOFI~afl 1-13 3 TOHKIIIX TaHTailOBbiX nilaCTIIIH, Ail~t~Ha KOTOPOH 
BAOilb ny4Ka COCTaBilfiila 18 CM. np~t~CyTCTB~t~e 3TOH M~t~WeHI-1 np~t~BOAI-1110 
K AOnOilH~t~TeilbHbiM noTepfiM co6b1TI-1H ~t~a-aa B3ai-1MOAeHCTBI-1fl C RAPaMI-1 
TaHTaila KaK caMIIIX V~4aCTI-1l.l, TaK Ill npOAYKTOB IIIX pacnaAa, 
YXYAWeH~t~fl OCBe~eHHOCTI-1 Ill T.n. na3TOMy npl-1 Bb141-1CileH~t~H Ce4eH~t~fl 

OT6~t~pailHCb V0-4aCTI-1l.lbl, o6pa30BaBW~t~eCfl AO TaHTailOBOH MIIIWeHH H 
pacnaAaBWHeCfl BHe ee npeAeilOB. np~t~ TaKOH npOl.leAype MOmHO KOp
peKTHO BBeCTI-1 nonpaBKH Ha I-1CKI1~4eH~t~e C06b1TI-1H B 3TO~ o6naCTI-1. 

Beil~t~4HHa W - 11 Bec 11 co6b1T~t~fl, 3Ha4eH~t~e KOToporo ecTb o6paTHafl 
eepORTHOCTb per~t~CTpal.ll-11-1 AaHHOrO C06b1TI-1fl. np~t~ ero Bb141-1CileHHI-1 
KPOMe yme o6cymAaBWe~Cfl np01.1eAYPbl OT6opa co6b1TH~ Y41-1Tb1BailOCb 
TaKme: 

a/ cny4a~Hoe pacnonomeH~t~e 3Be3Abl e npeAenax ny4Ka; 
6/ CIIIMMeTpHFI B COOTBeTCTBy~~~~~X a3~t~MyTailbHbiX nilOCKOCTFIX npH 

o6paaoeaHH~t~ 1-1 pacnaAe V0 -4aCTHLib1; 
e/ pacnaA yo eHe o6DeMa KaMepbl; 
r/ B3a~t~MOAe~CTBI-1e B nponaHe V0 -4aCTI-1Libl Ill npOAYKTOB ee pac

naAa; 
AI npeAeilbHO AOnycT~t~MaR norpewHoCTb H3MepeH~t~R ~t~Mnynbcoe aapR

meHHbiX 4aCTI-1LI· 
Bee co6biT~t~fl Bbl4~t~CI1RI1Cfl np~t~ noMo~H MOAenHpoeaHHfl no MeTOAY 

MoHTe-Kapno: . W"' N1 /N2 , rAe N1 /=1 000/ - nonHoe 4HCilO paablrpaH
Hblx Cily4aeB o6pa30BaHHfl 1-1 pacnaAa V0 -4aCTI-1l.lbl C AaHHbiMI-1 3Ha4eHHR
MH HMnYilbCa 1-1 yrna BbiileTa OTHOCHTeilbHO HanpaBileH~t~fl ny4Ka, a N2.-
4HCI10 Cily4aee, YAOBileTBOPfi~~HX KpHTepHFIM perHCTPal.IHI-1. np~-1 MOAe
IllllpOBaHI-11-1 ABHmeHHfl 3apRNeHHbiX 4aCTHLI MarHHTHOe nOlle C4HTailOCb 
nocTORHHbiM, H =15 Krc. HMnyilbC ny4Ka 1-1 ero HanpaeneHHe 6bi11H 
$HKCHpOBaHbl: PC=4,2 r3B/HyKilOH, tga=-0,0018, f3= 1,676 
I a - yron norpymeHHfl, f3 - aaHMyTailbHbl~ yron/. MoAen~t~poeaH~t~e To4-
KH BXOAa B KaMepy npOBOAHilOCb nO 3KCnepHMeHTailbHbiM pacnpeAene
HHFIM ny4KOBblx 4aCTHLI eo $pOHTailbHO~ nnocKocT~t~ 121 • Co6biTHe 
C4HTanocb aaperHcTpHpoeaHHbiM, ecnH AilHHbl TpeKoe pacnaAHbiX 4acTHLI 
o6ecne4HBailH H3MepeHHe HMnYilbCOB C norpeWHOCTFIMH !'J. p/ p < 0, 3, 
npH4eM 3Ta AilHHa AOilmHa 6b1Tb 6onbwe 0,3 CM. 

AnR oT6opa CC-eaaHMOAe~CTBH~ Hcnailb30BailHCb cneAy~~He KpHTe
pHH: 

a/ CyMMapHbl~ aapFIA BCeX 4aCTHLI B C06b1THH AOilNeH 6b1Tb 60ilbWe 
7, 111160 

6/ 4MCI10 npOTOHOB, BbiileTa~~HX B nepeAH~~ nonyc$epy, AOilNHO 
6b1Tb 6onbwe 1, n1-16o 
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B/ 41-1CI10 npOTOHOB, BbiileTa~HX B 3aAH~~ nonyc$epy, AOilmHO 6b1Tb 
6onbwe 0, 11116o 

r/ 41-1CI10 OTPHLiaTeilbHbiX 4aCTI-1LI AOilmHO 6b1Tb fiOilbWe 2. 
Bb14HCileHHble TaK~t~M o6paaoM ce4eH~t~fl Ailfl CC-eaa~t~MOAe~CTBI-1~ pae-

Hbl: 

a = /162+48/ M6. Ko 

06CYmAEHHE PE3YnbTATOB 

nepeXOAfl K o6cymAeHH~ B03MOmHOCTI-1 Ha6Il~AeHI-1fl KBapK-ril~OHHOH 

nna3Mbl, CileAyeT OTMeT~t~Tb, 4TO onHCaHI-1~ ee CBOHCTB fibiil nOCBfl~eH 
pRA TeopeT~t~4ecKHX pa6oTI3~/. B pa6oTax17~ 2 / ~t~ccneAOBanacb c~t~r
HaTypa, T.e. 3Kcnep~t~MeHTailbHO Ha6Il~AaeMble cneACTB~t~fl $aaoeoro 
nepexoAa aApOHHoro ee~ecTea B KeapK-ril~OHHY~ nnaaMy. obiilO no
KaaaHo, 4TO CTpaHHble 4aCTHl.lbl OKa3biBa~T Cy~eCTBeHHOe BillllfiHitle Ha 
COCTOFIH~t~e KaK CaMO~ KBapK-ril~OHHOH nna3Mbl, TaK Ill aAPOHHOrO ee
~eCTBa/3•13/. 0Ka3ailOCb TaKme, 4TO Ha6Il~AeH~t~e CTpaHHbiX 4aCTI-1LI 
MONeT AaTb 1-1H$OpMal.ll-1~ 0 TOM, o6pa30Bail~t~Cb 111-1 OHI-1 B KBapK-

'... .. .. I I"' A 'I l'f I . ~ 
ril~OHHOH 1 "•u 1 1-1111-1 B aApOHHO~ p~- • ., q>a3e. I\PI-1TH4t!<.;KV1t: KVIHt::IVI-
4eCKitle 3Hepr~t~l-1 B na6opaTOpHOH CHCTeMe nemaT B WIIIPOKIIIX npeAeilaX, 
Ha4~t~Hafl OT 2' 3 r3B/c /7 I AD YilbTpapeilfiTIIIBIIICTCKIIIX 118 /. 0AHaKo 
ece aBTDPbl C4HTa~T, 4TO onT~t~MailbHble ycnoe~t~fl Ailfl $aaoeoro nepe
XOAa B03H~t~Ka~T np~-1 CTOilKHOBeHI-11-1 TflmeilbiX HOHOB. YKameM, OAHaKO, 
4TO onT~t~MailbHble ycnoeHR npoRBileHHfl Toi1 1-1111-1 HHO~ c~t~rHaTypbl MoryT 
aae~t~ceTb aT 3HeprH~t~, Hanp~t~Mep, noAnoporoeoe pomAeHHe aHT~t~4aCTHLI 

Hill-1 cTpaHHbiX 4aCT~'~LI· B pa6oTe 1191 noKa3aHo, 4TO $aaoBbiH nepexoA 
MONeT npOI-130HTH npH 3HeprHI-1 E KHH > 4 r3B/HYKI1, HO nOA4epK~t~BaeTCfl 
T~eTHOCTb HaAe*A Ha 60ilbWI-1e BbiXOAbl CTpaHHbiX 4aCT1-1LI Aame npl-1 
60ilbWHX 3Hepr~t~RX, KOrAa CTailKHBa~TCfl OA~t~HaKOBble Tflmenble fiAPa 
c A = 40. 

TaK Hill-1 HHa4e, Ailfl cpaeHeH~t~fl 11 BbiBOAOB Heo6xoAHMO 6b1IlO pacno
naraTb Ce4eHI-1FIMI-1, Bbi4HCileHHbiMH B paMKaX MOAeill-1, He Y41-1Tb1Ba~~e~ 

o6paaoeaH~t~fl KeapK-ril~OHHO~ nna3Mbl. AnR 3TOH Lleil~t~ Mbl eocnonbaoea
n~cb peaynbTaTaM~t~ pa6oTbl K.K.rYAHMbl "" B.A.ToHeeea 1201, rAe ce4e
HHR Bbi41-1Cilfi~TCfl B paMKaX MDAeilH $ai1pcTpHKa C HCnOilb30BaH~t~eM 
rHnOTe3bl XHM~t~4ecKoro paeHoBeC~t~fl. B He~ noKa3aHo, 4TO Y4eT ac
COI.I~t~aT~t~BHOCTI-1 pONAeHHfl CTpaHHbiX 4aCTHLI Cy~eCTBeHHO YilY4WaeT 
OnHCaHHe OTHOCHTeilbHbiX BbiXOAOB 4aCTHLI. HcnOilb3Yfl npeACKa3aHHH 
3TO~ pa6DTbl no OTHOCHTeilbHbiM_ BbiXOAaM A-r~t~nepOHOB /Bk11~4afl BKilaA 
oT pacnaAoB ~0-->Ay I 1-1 K 0

• 1-1 K 0 -MeaoHOB B Hawe~ o6nacT~t~ 3HeprH~ 
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1-1 cpeAiiiOIO MHO>KeCTBeHHOCTb 17- -Me30HOB B CC -e3ai-1MOAe~CTBI-1RX . 1-13 
pa60T~ / 2 l / , MO>KHO B~41-1Cni-1Tb Ce4eH~R: 

3TI-1 3Ha4eHI-1R HaXOARTCR B XO pOWeM COrnaCI-11-1 C HaWI-1MI-1 pe3ynb
TaTaMI-1. noMHR, 4TO OCHOBH~M npi-13HaKOM ¢a30BOrO nepeXOAa B KBapK
rniOOHHYIO ¢a3y RBnReTCR Cy~eCT BeHH~~ poeT Ce4eHI-1R, MO>KHO YTBep
>KAaTb, 4TO AnR Oni-1CaHI-1R npo~eCCOB pO>KAeHI-1R CTpaHH~X 4aCTI-1~ B 
CC-s3aHMOAe~CTBHRX npH I-1Mnynbce 4,2 r3B/c Ha HyKnOH He Tpe6yeT
CR npHsneKaTb rHnOTe3y 06 3TOM nepeXOAe. 

AsTOPbl s~pa>KaiOT 6naroAapHOCTb A.M.oanAHHY 3a HHTepec K pa6oTe 
H nOAAeP>KKY H K. K.ryAHMe, B.A.ToHeesy 3a none3H~e o6cy>KAeHHR . 
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PyKonHCb nocTynHna s H3AaTenbCKH~ OTAen 
1 HIOHR 1983 roAa . 

ApaKenAH C.f. H AP· Pl-83-354 
Ce4eHHA o6pa3oaaHHA A-rHnepoHoa H K0 -Me3oHoa a CC -a3aHMOAeiicTaHAX 
npH HMnynbCe 4,2 f38/C Ha HyKnOH 

AnA a3aHMOAeHCTaHH penATHaHCTCKHX AAep yrnepOAa C HMnynbCOM pc z 

• 4,2 f38/HyKnOH a 2-MeTpoaoH nponaHOaOH ny3WpbKOaOH KaMepe onpeAeneHW 
ce4eHHA o6pa3oaaHHA A-rHnepoHoa H K0 -Me30Hoa: 

CpaaHeHHe c npeACKa3aHHAMH awxoAa A H K0 a pa3nH4HWX MOAenAx noKa3w
aaeT, 4TO MOAenb ~aHpCTpHKa, HCnOnb3y~aA rHnOTe3y XHMH4eCKOrO paaHoaeCHA 
H aCCOUHaTHaHOrO PO*AeHHA CTpaHHWX 4aCTHU, XOPOWO OnHCWaaeT HaWH pe3ynb
TaTW. 3TO yKa3waaeT Ha TO, 4TO AnA OnHCaHHA npoueccoa PO*AeHHA CTpaHHWX 
4aCTHu a CC-cTonKHoaeHHAX npH HMnynbce 4,2 f3B/c Ha HyKnOH HeT Heo6xOAH
MOCTH npHaneKaTb rHnOTe3y 0 ~a30aOM nepeXOAe aApOHHOrO a~ecTaa a KaapK
rniOOHHYIO nna3My . 

Pa6oTa awnonHeHa a fla6opaTOPHH awcoKHX 3HeprHH OH~H. 

Arakelian S.G. et al. 
A-Hyperon and K0 -Meson Production Cross Sections in 
at 4.2 GeV/c Momentum per Nucleon 

Pl-83-354 
CC-Interactions 

A-hyperon and K0 -meson production effective cross sections in inte
ractions of relativistic carbon nuclei, measured using a 2-meter propane 
bubble chamber, apper to be 

They are in fair agreement with the predictions of the firestr~ak. model 
making use of the hypothesis on chemical equilibrium and.assoclatlve_pro
duction of strange particles . It means that strange particle production 
in CC-interactions at 4.2 GeV/c momentum per nucleon is well described 
without invoking hypothesis about the quark-gluon phase transit ion. 

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

Communication of the Jo i nt Inst i tute for Nuclear Research. Dubna 1983 

nepeaoA O.C . BHHOrpaAOaOH 


