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~3y4eH~e npo~ecca MHomeCTBeHHoro POmAeH~A 4aCT~~ B RAePH~X 
CTOnKHOBeH~AX np~ penRT~B~CTCK~X 3Hepr~AX ~ 6onbW~X nepeAa4aX 
~Mnynbca ~MeeT 6onbwoe 3Ha4eH~e AnA noH~MaH~A MexaH~3Ma c~nbH~x 
eaa~MOAeHCTB~H ~ CTPYKTYP~ aTOMHoro RApa . B RAePH~x cTonKHoeeH~
RX, B OTn~4~e OT HyKnoH-HYKnOHH~X, BTOp~4HUe 4aCTH~~ MOryT o6pa-
30BaTbCA B o6naCTH, K~HeMaT~4eCK~ aanpe~eHHOH AnA HyKnoH-HyKnOH
H~X B3a~MOAeHCTB~H /KyMynRT~BH~e 4aCTH~~/ . 

B HacToR~ee epeMR e n~TepaType w~poKo o6cymAa~TcR 3Kcnep~MeH
TanbH~e ~ TeopeT~4eCKHe ~ccneAOBaH~A KBapK-napTOHHOH CTPYKTyp~ 
aTOMH~X RAep np~ B~COK~X 3Hepr~AX/l-5/,3KcnepHMeHTanbH~e HCCne
AOBaH~A nocneAH~X neT B o6n~CTH penRT~BHCTCKOH RAepHOH ~H3HKH 
H peaynbTaT~ ~3y4eH~A CTPYKTYP~ RAep C nOMO~b~ rny60KOHeynpyrHX 
eaa~MoAeHCTBHH nenTOHOB c RAPaMH npH e~coK~x 3Hepr~Rx, yKaa~ea~T, 
no-B~AHMOMY, Ha cy~eCTBeHHOe OTnH4~e KBapK-napTOHHOH CTpyKTYP~ 
RAPa OT KBapK-napTOHHOH CTpyKTyp~ HyKnOHOB B CB060AHOM COCTOR
H~H / 2-4/, 

B AaHHol:i pa6oTe ~ccneA·Y~TCR ~HeapHaHTHble AH~~epeH~HanbHble 
Ce4eH~A po~eH~A "--Me30HOB B CTOnKHOBeHHAX RAep AeHTepHR H yr
nepoAa c RAPaMH yrnepoAa ~ TaHTana npH nepeH4HOM HMnynbce 
4,2 f3B/c Ha HyKnOH B 3aBHCHMOCTH OT eenH4HH~ MHHHManb HO~ Mace~ 
MHWeH~ nk /~nH nopRAKa Ky~ynRT~BHOCTH/ . npHBOAHTCA TaK~e 3aB~
C~MOCTb OT nk OTHOWeHHA 3T~X Ce4eHHH, HOPM~poBaHHbiX Ha OA~H HyK
noH, AnA RAep-M~WeHeH TaHTana ~ yrnepoAa. PeaynbTaTbl cpaBHHBa~T
CR C npeACKa3aHHAMH KBapK-napTOHHOH MOAenH RAPa 121• 

1. METOA~KA 3KCnEP~MEHTA 

3KcnepHMeHTanbH~H MaTep~an 6~n nony4eH _C noM~b~ 2-MeTpOBOH 
nponaHOBOH KaMepbl, B pa6o4eM 06DeMe KOTOPOH pa3Me~anHt b 3 TaHTa
noe~e nnacT~H~ Ton~HHOH 1 MM Ha paccTORHHH 93 MM APYr OT APYra . 

KaMepa HaXOAHnacb B MarH~THOM none Hanpn~eHHOCTb~ 1,5 T ~ 6~
na o6ny4eHa Ha c~Hxp~aaoTpoHe flB3 0~~~ nerKHM~ RAPaM~ -d ~ 12C 
C HMnynbCOM 4,2 f3B/c Ha HyKnOH, 

MeTOA~4ecK~e oco6eHHOCT~ 3Kcnep~MeHTa ~ AeTanbH~e AaHHble oTHo
c~TenbHO nonpaBOK Ha noTep~ BTOp~4HbiX "--Me30HOB np~BeAeHbl B/6,7~ 
BaaHMOAeHcTB~R nepe~4H~x RAeP c RAPaMH yrnepoAa 6bln~ oTo6paH~ 
~3 ecex co6b1T~H e nponaHe no KpHTep~RM, on~caHHbiM e 181 , c Ao6ae
neHHeM ~e OAHOro KpHTepHA - Han~4HA npOTOHa C KyMynRTHBHbiM ~c
nOM Dk > 1. 0To6paHHble TaK~M o6pa30M Cofi~T~A COCTaBnR~T 85-90% 
OT ecex eaa~MoAel:icTBHH c RAPaM~ yrnepoAa. CTaTHCTHKa, Hcnonbaye
MaR B AaHHOH pa6oTe, npHBeAeHa B Ta6n.1. 
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TaonHu;a I 

Tmi B38JI-
MO,Ile~CTBIISI dTa CTa de cc CC ueHTP 

'lb!cJio co-
OHTIDI 1354 II77 1855 1512 1394 

fE:CJIO 1057 3453 1223 2255 3834 
1i -MeSOHOB 

L\eHrpailbHbiM~ CC -e3a~MoAe~CTB~RM~ ICC ll..leHrp.l I C4~Tail~Cb 
co6~T~R, YAOBileTBOpR~~~e CileAY~~~M Kp~Tep~RM: 

- OTCyTCTB~e ~parMeHTa HaileTa~~ero RAPa yrnepoAa C 3aPRAOM 
z > 2· - , 

- 4~CI10 OAH03aPRAH~X CTp~nn~HrOB~X ~parMeHTOB RApa-cHapRAa 
He 6onee 2; 

- CYMMapH~H 3aPRA BTOPH4H~X 4aCT~LI 60ilbWe ], 

2. HHBAPHAHTHbiE AH<I><I>EPEHL\HAJlbHbiE CE4EHH.R PO)I(AEHH.R 
17- -ME30HOB 

HaM~ 6b1Il~ ~ccneAOBaH~ ~HKI1~3~BH~e ce4eH~R oopa3oeaHVIH l:lt u"'"''"'
HbiX 17- -Me30HOB B CileAY~~~X peaKI..IIIIRX: 

r· } C+ C -+ 17- + X , 

CmHTp, 

111 

d+ { 
Ta } c -+ 17- + X • 121 

B HacroR~ee epeMR ~aeecTHo, 4To ~3y4eH~e noBeAeH~R ~Heap~aHT
H~x A~~~epeHI..I~ailbH~X ce4eH~~ POmAeH~R BTOPH4H~X 4aCT~LI B RAepH~X 
CTOilKHOBeH~RX np~ 6onbWHX nepeAa4ax ~MnYilbCa AaeT ~H~opMai..IH~ 

0 KBapK-napTOHHO~ CTpyKType RAep 11 - 41, 
HHBap~aHTHoe A~$~epeHLIHailbHoe ce4eH~e B o6nacTH npeAeilbHO~ 

~parMeHTal..l~~ RApa-M~WeH~ MomeT 6~Tb aan~caHO B CileAY~~eM B~Ae/21: 

E ~- = c G ( n k , p2 ) , dp .L 
131 

rAe E ~ P - 3Hepr~R ~ ~Mnynbc, a nk ~ P - KYMYJlRT~BHoe 4~cno 
~ nonepe4H~~ ~MnYilbC paccMaTp~eaeMo~ 4ac*~l..l~. ~YHKLI~R O(nk,p:) 

2 

~ 

~ 

npeACTaBJlReT co6o~ KBapK-napTOHHY~ CTPYKTypHy~ ~YHK1..1111~ RAPa
M~WeHH, PenRTHB~CTCK!I1-~HBap~aHTHaR nepeMeHHaR nk onpeAeilRercR 
KaK OTHOWeH~e ABYX CKaJlRpH~X np0~3BeAeH~~. COCTaBJleHH~X ~3 4e
T~pexMepHbiX 111MnYJlbCOB HaJleTaiO~ero Ofi"'beKTa (pi ) , MHWeH~ ( p t ) 
~ BTOP~4HO~ 4aCT~I..Ibl (Pc ) , T .e. 

(P • PC ) 
1 -n -

k- (Pi . pt) 

Ec - {31 pc cos(} Ec - p~ .. -----. 
mp mp 141 

rAe {3 1 =p 1 /Ei - CKOpOCTb Hanera~~e~ 4aCT~I..Ibl, KOTopaR npH penR
THB~CTCKO~ 3Hepr~~ 6Jl!I13Ka K 1 Ia 4aCTHOCT~, B HaWeM CilY4ae 
f3 1 = 4,2/4,3 = 0,97) I, PIt - npoAOJlb Hbl~ ~Mnynbc BTop~4Ho~ 4acr~
LI~, mp- Macca npoToHa. npH B~COK~X 3Hepr!IIRX nepeMeHHaR nk 
npaKTH4ecK~ coenaAaer c Macwra6Ho~ nepeMeHHo~ x121: 

m2 
(P ,p )--c 

A 1 c 2 
X= t ---- 151 

(pi · p t ) - mi mt - ( P t Pc 

B TOM CJlY4ae, KOrAa B Ka4eCTBe He3aB!I1C~MbiX nepeMeHHbiX ~CnOJlb-
3YIOTCR nepeMeHHble nk "' p; , ~HBap~aHTHoe A~~~~~epeHI..I~aJlbHoe ce-
4eH~e 3an~c~BaeTCR B CileAYIO~eM B~Ae: 

du du du du = E 2 
E -df dpll dp.L =llk-------= ·------

dnkdp~ d (ln nk) dpf 
161 

Ha p~c.1 ~ 2 npeAcraeneHbl ~Heap~aHTH~e A~~$epeHI..I~aJlbHble ce-
4eH~R POmAeH~R 17--MeaoHoe e peaKI..I~RX 111 ~ 121, npo~HTerp~poeaH-

2 H~e no p.L, r.e. 

f(nk)= f _d_(nk ~-)dp2 
dpf dnk .L 171 

BHAHO, 4TO B o6nacr~ nk > 0,2 aae~c~MOCTb ce4eH~~ or nepeMeHHo~ 
nk 111Meer 3KcnoHeHI..I~ailbHbl~ xapaKTep, PeayilbTaTbl annpoKC~Mal..l~~ 
3KCnep~MeHTaJlbHbiX AaHHbiX B 3TO~ 06IlaCT!I1 3aB~C~MOCTbiO B~Aa 

f(nk) = ae-bnk 
. 181 

npii1BeAeHbl B Ta6n.2, H3 Ta6Jl~l..l~ BII1AHO, 4TO B npeAeJlaX 3Kcnep!I1MeH
TaJlbHbiX OW!I160K napaMeTpbl HaKJlOHa 3KCnoHeHI..I~aJlbHO~ 3aB!I1C!11MOCT!I1 
OAHHaKOBbl KaK AJlR TR*eiloro RAPa TaHTana, TaK ~ AilR IlerKoro RAPa 
yrnepoAa. 
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II 

3. OTHOWEHHE HHBAPHAHTHWX AH~~EPEHUHAnbHWX CE4EHH~ 
POJKAEHHfl 11 --~1E30HOB HA PA3HbiX flAP AX 

npeACKa3aHH~H 8 1971 rOAY A.H.6anA~H~M 191 ~ 3Kcnep~MeHTanbHO 
noAT8epmAeHH~H 8 AY6He rpynnoH B,C,CTa8~HcKoro 1 10/KyMynRT~8H~H 
3$$eKT ~MeeT 6onbwoe 3Ha4eH~e AnR noH~MaH~R K8apK-napTOHHOH 
CTPYKTYP~ aTOMHoro RAPa, fla OCH08e aHan~3a AaHHbiX no aAPOH
RAepH~M CTOnKH08eH~RM C 6onbW~M~ nepeAa4aM~ ~Mnynbca 11•2/ 6~n 
CAenaH 8~80A 0 TOM, 4TO K8apK-napTOHHaR CTpyKTypa RAPa OTn~4aeT
CR OT K8apK-napTOHHOH CTPYKTYP~ HyKnOH08 8 CB060AHOM COCTOR-
H~~ 1 2~ B nocneAHee 8peMR 3Kcnep~MeHT~ no rny6oKoHeynpyr~M B3a~Mo
AeHCT8~RM/3-5/ nOAT8epmAa~T 3TOT 8~80A• npeACTaBnReTCR ~HTepec-
HbiM ~ccneA08aTb 3TO R8neH~e TaKme 8 RAPO-RAepH~X CTOnKH08eH~RX 
np~ 8~COK~X 3Hepr~RX, 

R~ 0 CTQ-+-1C 
R ~,. 

I , I I I I 

' CTa-'o:- ~ cc~~-
cc - fl'- X MO~b 

i,O~ L1+t1LF~ 'tt~:~r-y-ff-
I ' I I I 

. . . . I I 1 I I I I I 

0 1,Z8 X a 0,64 1,28 X 
PHc.3 PHc.4 

Ha p~c.3-5 npeACTasneH~ OTHOWeH~R HOpM~poBaHH~X Ha HyKnOH 
~H8ap~aHTH~x A~$$epeH~~anbH~x ce4eH~H po*AeH~R "--Me3oH08 Ha 
RAPe TaHTana K COOT8eTCTBY~~M ce4eH~RM Ha RAPe yrnepoAa, T,e, 

1 

R = f Ta (nk) = 2'Ia___f T~J!.2_ • /9/ 

'a (nk) 1 r (n ) A c k 
Hac ~HTepecyeT o6nac¥b npeAenbHOH $parMeHTa~~~ RApa-M~WeH~,TaK 
KaK cornacHo MOAen~/2/ TonbKO s 3TOH o6nacT~ ~MnynbcH~e pacnpe
AeneH~R 8TOp~4H~X 4aCT~~ OTpama~T CTPYKTYPHY~ $YHK~~~ RAPa. 
B/11/6~no noKa3aHo, 4TO 8 o6nacT~ Dk > 0,3, COOTBeTCTBy~eH, 
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i.Oic-+---=~+· -----
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B OCHOBHOM, ~parMeHTa~HH RApa
MHWeHI-10 cpeAHHe 3Ha4eHHR 6~cT
poT TT- -Me30HOB B Jla6opaTOpHOH 
CHCTeMe KOOPAHHaT <y> < 0 , 
no3TOMY,4T06~ HCKJ1~4HTb nHOH~, 
CBR3aHH~e C ~parMeHTa~HeH Ha
JleTa~HX RAep, B 06JlaCTH nk< 
< 0,3 6~111-1 B3RTW TOJlbKO nHOHW 
C y < 0 AilR ecex THnOB B3aHMO
AeHCTBHH. 

CpaeHeHHe pHc.3 1-1 4 noKa-
f- ~ a•oaeT, 4T0 0 XOTA xapaKTep 

3aBHCHMOCTH R(nk)no4TH OAHHa-
~5 ° : : ' i; ' ' ' : ' > KOB AnA o60HX OTHOOeHHH, a6co-

Jl~TH~e 3Ha4eHHR R cy114eCTBeHHO 
. . oTJlH4a~TCR. 3Ta pa3HH~a o6yc-

O 0,64 1,28 X noeneHa pa3H~M 4HCJloM B3aHMo
Ael:icTBY~114HX HYKJlOHOB RApa-

Pnc,5 cHapRAa B CC-1-1 CC /~eHTp./-
B3aHMOAel:icTBHRX. H3eecTHo, 

4TO B RAPO-RAepH~X CTOJlKHOBeHHRX He Bee HYKJlOHW RApa-cHapRAa 
3~eKTHBHO y4aCTBY~T BO B3aHMOAeHCTBHH, T,e, cpeAH BTOPH4HbiX 
4aCTH~ Ha6Jl~Aa~TCR CTPHnnHHrOB~e ~parMeHT~ RApa-cHaPRAa. 3HaR 
4HCJ10 CTpHnnHHrOBWX 4aCTH~, MO~HO OnpeAepHTb 4HCJ10 npOB3aHMO
AeHCTBOBaBWHX HYKJlOHOB, CpeAHee 4HCJlo B3aHMOAel:icTBY~HX HYKilo
HOB RApa-cHaPRAa B cny4ae CTa -e3ai-1MOAel:icTBHH paBHo 6, 6+0, 3' ou. 
AJ1R CC -B3ai-1MOAel:icTBI-1H 3TO 4HCJ10 n04TI-1 B ABa pa3a MeHbWe -

·Its! 3,8 .Ecn~o~ oTo6paTb TOJlbKO ~eHTpaJlbHWe CC-e3aHMOAel:icTBHR, 
TO AJlR HHX cpeAHee 4HCJ10 B3ai-1MOAeHCTBY~IJ41-1X HYKJlOHOB RApa-cHa-' 
PRAa np~o~6n~o~3~o~TeJlbHO paeHo 7, T,e. npaKTH4ecKH coenaAaeT co cpeA
HHM 4HCJlOM B3aHMOAel:icTBY~U4HX HYKilOHOB e cny4ae CTa -cTOJlKHoee
HHH. AnR dTa- 1-1 dC -cToJlKHoeeH~o~l:i 4~o~cna B3ai-1MOAel:icTBY~U41-1X HYKno
HOB TaK~e 6Jli-13KH Me)I(Ay C060H: 1, 60+0, 04 1121 1-1 1, 3+0, 1 I 13/ COOT
BeTCTBeHHO, 4To6w nOJlY41-1Tb npaBHJ1bHY~ HOPMHPOBKY-AaHHWX no a6co
Jl~THOH een~o~4HHe, AilR cpaBHHTeJlbHoro aHaJlH3a RApo-RAepH~x COYAa
peHHH CJleAyeT 6paTb B3ai-1MOAeHCTBI-1R C pa3HWMI-1 MI-!WeHRMH, HO C OAI-1-
HaKOBWM 41-!CJlOM B3ai-1MOAeHCTBY~IJ41-1X HYKJlOHOB RApa-cHaPRAa. 

H3 pHc,4 1-1 5 BHAHO, 4To e ~o~HTepeane I-13MeHeH~o~R nepeMeHHol:i 
nk - 0,3+0,7 een~o~4~o~Ha R AilR o6o~o~x T~o~noe HaJleTa~~o~x RAeP 3a
MeTHO OTJlH4aeTCR OT 1, Ha 3TI-1X p~o~cyHKaX np~o~BeAeHW TaK~e npeACKa-
3aHHR KBapK-napTOHHOH MOAeJlH RApa 12~ BW41-1CJleHH~e no ~OpMyJle 

113 m(x) X o 1 = const . A 1 • A t exp (- --) , 
DV · <X> /10/ 

rAe m(x)=!..+.!.. 
3 3 

B o6nacTH 3Ha4eH~o~l:i nepeMeHHol:i nk-0,3+1,0 MOAeJlbHWe npeACKa-
3aHHR Hennoxo cornac~TCR c 3Kcnep~o~MeHTOM. 

6 

AeTop~··a~pa~a~T 6naroAaPHOCTb A.M.6anAHHY aa none3Hble o6cy>K
AeHHR. 
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B 06"beAHHeHHOM HHCTHTyTe RAepHbiX HCCileAOBaHHH ,Ha4all 
BbiXOAHTb c6opH~-tK "HpamKue coo611.1eHu.R. OHJ!H". B HeM 
fiYAYT noMe~aTbCR CTaTbl-1, COAep*a~~-te op~-tr~-tHailbHble Hay4Hble, 
Hay4HO-TeXHI-14eCK~-te, MeTOA~-t4eCKHe 1-1 np~-tKilaAHble pe3yilbTaTbl, 
Tpe6y10~1-1e cpo4Hoa:i ny6Il~-tKa~H~-t. 6YAY4H 4aCTbiO 11 Coo6~eH~-ta:1 
011.RI111

, CTaTbH, BOWeAWHe B c6opHHK, HMeiOT, KaK H APYrHe 
H3AaHHR 011RI1, CTaTyC O~H~HailbHbiX nyfiilHKa~HH, 

C6opH~-tK 11KpaTKHe coo6~eH~-tR 011RI1 11 6yAeT BbiXOAHTb 
peryilRPHO, 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. , 
Experimental techniques and methods . 
Accelerators. · 
Cryogenics . 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condenced matter. 
Applied researches-. 

Being a part of the JINR Communications, the articles 
of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of official publications. · 

JINR Rapid Communications will be issued regularly. 

1::= 

ApMyTnHftCKH n. H AP· Pl-84-629 
noseAeHHe HHBapHaHTJibiX AH4MtlepeHLUfanhHUX ceqeJIHA po~eHHJt 
"--Me90HOB B JtAepHWX B3aHMOAeDCTBHJtX 
npH HMDYnhCe 4,2 rsB/c_' Ha HYJCIIOH 

HccneAyeTCJt s~~HMOCTh. oT K~THBHoA nepeMeHHoA: HR
sapHaHTHWt AH~~Qepe~HI>IX C:e'leHHA: poJrAeHHJI "- -.sesoHoB 
a CTOnKHoaeHHJtx Jl,lleP·AeRiepwr H n-nepoAa c JI,IIPSMH yrnepoAa 
H T8HTana npll nepiJ~ HNtt~e 4,2 rsB/c U lfYKJIOH. floxa-
38HO t 'ITO OT~ .ftHx cle'leed, .HOPMHPOBaHIIbiX Ha OAJUI ~
noH, AnJt pasHbiX .··~~.·' .. ·,a: .. OiiHc~o~&aeTcs KBapK-napToHHoA: 
MOAenbiO JrAPa, n~~-: A~M.BanAHHIIIM. 

, ;r.,·- , 

Pa6oTa 8~~eH& 8 Ua6opaTOpHH awcoKHX sHeprHA OHIR. 

flepeBOA ~.C.BK8orpQAoBoA: 

Armutliyski D. et ~1. 
Behaviour Of ','":~sou Production Invariant 
Cross Sectioa s in Ruclear lnteractions 
at 4. 2 GeV /~ per :~leon 

Pl-84-629 
Differential 

The w"'f'1i$son .~duct:ion invariant differentia~ . ~,.u 
section dependence on the c1D!lat:~ve variable in co~U.8#tu 
of deuterium and <carhon with primary IIIOJileQtum of 4,2 C.,V/~ 
per nucleOn n~h carbon and tantalWB nucl$£ are iu,VeS~~'id • 
It is shown: that the rat'ip of these crof& seetioo._.. ~ 
lized per -~e nucleoo. for various nuclear t $lgetl , b ae.; ... 
ribed by the quark-,arton nuclear wmdel, · tnt~ut.ed by 
A.M.Baldin. 

The investigation has been perfQrmed at the Laboratbry 
of High Eneri ies, JINR. 
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