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/l-4/ KaK noKa3~Ba~T 3Kcnep~MeHranbH~e AaHH~e , ~HKn~3~BH~e 

cneKTPbl no 3!)>!)>eKT~BHOi1 Macce m nenTOHhbiX nap, PO>KAeHH~X B aA
poH-RAepH~X peaK4~RX np~ B~COK~X 3Hepr~RX, np~m<3+4 (r38/c2 ) 
BeAYT ce6R B 3aB~C~MOCT~ OT aTOMHOrO HOMepa RApa-M~WeH~ (A), 
KaK Aa(m). np~ 3TOM noKa3aTenb a (m) yeen~4~BaeTcR or ceoero M~H~
ManbHoro 3Ha4eH~R AO a• 1 C pOCTOM 3!)>!)>eKT~BHOi1 Mace~ BnnOTb AO 
m • 3+4 (r3B/c 2). noA06H~M o6pa30M BeAeT ce6R ~ a(p

1
) C POCTOM 

nonepe4Horo ~Mnynbca p1 np~ m , paeHoi1 Macce eeKTOPHbiX Me3oHOB 
p , w, ¢ ,AHanor~4HaR A -3ae~ci-1MOCTb Ha6n~AaercR e ~HKn~3~BHbiX 

'"/ 16"1 P 1 -cneKTpax OA~H04H~x 4aCT~4 ·~ ~ crpyi1 aAPOHOB •' , o6pa3oeaH-
HbiX B h-A -cronKHOBeH~RX np~ B~COK~X 3Hepri-1RX, np~ He 04eHb 
6onbw~x P1 • XapaKrep nepexoAa noKa3aTenR a or ceoero M~H~Manb
Horo 3Ha4eHI-1R AO a • 1 ~3y4anCR B PRAe pa6oT IR-I 2 '. bblnO y6eA~
TenbHO noKa3aHo, 4TO e aAPOH-RAePH~x npo4eccax c o6pa3oBaH~eM 

npoTOHOB ~n~ Me3oHOB c 6onbw~M~ p1 TaKoe noeeAeH~e a~~ ) o6yc
noeneHo MHOrOKpaTH~M~ COYAapeH~RM~ HaneTa~~~X aAPOHOB 8 ~ 1 ~n~ 
COCTaBnR~~~X KBapKOB /IO-I 2 (np~4eM, KaK 6yAeT noKa3aHO H~>Ke, pac
CMOTpeH~e COBOKynHOCTI-1 MRrK~X MHOrOKpaTH~X KBapKOB~X COYAapeHI-1i1 
BHYTP~ RAPa !)>aKT~4eCK~ aAeKBaTHO aHan~3Y MHOrOKpaTHbiX nepepac
CeRHI-1i1 Ha4anbHOro aAPOHa C He6onbW~M~ nepeAa4aM~ B h-A B3a~Mo-
............ ,.... ............... . 
M"'•''- 1 "-''''1" • 

B HaCTOR~ei1 pa6ore A-3aBI-1CI-1MOCTb cneKTpoe nenTOHHWX nap, 
o6pa30BaHH~X B h-A CTOnKHOBeH~RX np~ B~COK~X 3Hepr~RX, ~CCne
AYeTCR no ~x 3<1>¢eKT~BHoi1 Macce m, nonepe4HOMY P1 1-1 nPOAOnbHOMY 
P, ~MnynbcaM; ~ccneAyeTCR TaK>Ke xapaKrep nepexoAa a(m) ~ a(p ) 
or M~HVIManbHoro 3Ha4eH~R AO a c, 1, B pa6orax ' 1 0 -1 2/ aHan~3~poe~
nacb A-3aBI-1C~MOCTb ~HKn~31-1BHbiX cneKTPOB OA~H04HbiX Me3oHoe 
c PI= 1+6 ( r3B/c) • PO>KAeHH~X B p-A peaK4~RX np~ BbiCOK~X 3Hep
ri-1RX. !)~no noKa3aHO, 4TO npi-1 ~ < 3 (r3B/c) OCHOBHOi1 BKnaA 
B cneKTp Aa~T MRrKI-1e MHOrOKpaTH~e COyAapeH~R KBapKOBJ a B o6-
nacT~ 6onbW~X p - >KeCTK~e KBapKOB~e CTOnKHOBeH~R/JO.Y4eT ~ TeX 
~ APYr~x no3Bon~n enonHe YAOBnereop~renbHO on~caTb/ll,l 21 3Kcne
P~MeHTanbH~e AaHHble. MRrK~e KBapKoBble coyAapeH~R (q- q)- 3To 
CTOnKHOBeH~R C He6onbW~M~ nepeAa4aM~ t, np~ TaK~X q-q COYAa
peH~RX, cornaCHO OAHOi1 1-13 pa3HOB~AHOCTei1 MOAen~ AYanbHO-Tono
nor~4eCKOi1 YH~Tap~3a4~~ 113-lS/ np~MeHI-1TenbHO K h-A B3a~MOAei1cT
B~RM, MO>KHO C4~TaTb, 4TO aAPOH, COCTOR~~i1 ~3 KBapKOB, BSa~MO

Aei1CTByeT c HyKnoHoM BHYTP~ RAPa 4en~KOM. Mo>KHo 04eH!.1Tb Kp~r~-

4eCKY~ nepeAa4y t, np~ KOTopoi1 KBapK~ e~e He e~6~ea~TCR 3a npe
Aen~ aAPOHa e h-h coyAapeH~Rx. Hanp~Mep, B3a~MOAei1cTBY~T ABa 
HyKnoHa, AnR npOCTOT~ pacCMOTp~M ynpyr~e Q-q CTOnKHOBeH~R. 

(]* 
B c.4.M. q-q ~MeeM: -t=4k2 Sin2

2 , k- Ha4anbHbli1 ~Mnynbc KBapKa, 

l 



(J * - yron ero pacceHHI-1H; np1-1 6onbWI-1X k 1-1 ManbiX t (JL - ()" ~It I , 
2 2k 

(JL- yron pacceHHI-1H s n.c. PacceHBWI-1Cb Ha yron (JL' cocTaBnH~~"'~ 
KBapK, nponeTeB cpeAHee paCCTOHHI-ie Me>KAY HyKnOHaMI-1 r0 "' 1, 1-;-1 , 2 <I>M, 
OTKnOH~TC~ OT nepBOHa4anbHOro HanpasneH~l'l Ha paCCTOFIH~e 

r.J. "' r0 Sin ~~t I , OTCIOAa MO>KHO nony4~Tb, 4TO np~ 3Hepr~~ Ha4anbHo

ro npoToHa E 0 = 300(r3B) 'l_~0,370,4(<!>M)AnF~ It\ <:374 (r3B/c)2 . 
Apyro~ KBaPK HYKnoHa MO>KeT nocne paccel'IH~H OTKnoH~TbCH s npo
T~sonono>KHOM HanpasneH~~. TaK 4To o6a paccMoTpeHH~x KBapKa, 
HaXOAFI~~eCH nepBOHa4anbHO B naAa~~eM Ha FIAPO HyKnoHe, nocne 
coyAapeH~~ ~ npoxo>KAeH~H cpeAHero Me>~HyKnoHHoro paccTOHH~H r 0 
YAAnHTCH APY[ OT APYra Ha paccTOFIH~e r.J. - 0,6-;-0,8(<1>M)np~ J tl"' 
"'3+4 (r3B/c) .CoCTaBnH~~~e KBapK~ MOryT paccef!TbCFI ~ Heynpyro, 
BepOHTHOCTb 4ero noB~WaeTCH C pOCTOM Ha4anbHO~ 3Hepr~~, HO 8 Ta
KOM cny4ae np~ TO~ >Ke nepeAa4e t yron (JL s~neTa pacceHHHoro 
KBapKa 6yAeT 6onbWe, 4eM B ynpyroM q-q CTOnKHOBeH~~. no3TOMY 
npi-1BeAeHH~e o~eHK~ seCbMa np~6n~>KeHH~e ~ YKas~sa~T, cKopee, 
BepXH~~ rpaH~~y nepeAa4~ B q-q COYAapeH~~, np~ KOTOpO~ KBapK~ 

e~e He B~XOAHT 3a npeAen~ paA~yca KOH<J>a~HMeHTa, KOTOp~~ YAep
lKI-1BaeT KBapK~ B aApOHe, ecn~ B Ka4eCTBe TaKOrO paA~yca np~Hl'ITb 

HyKnOHH~~. TaK~M o6pasoM, np~ nepeAa4ax Jt\ < 3 (r3B/c) 2 snonHe 
nor~4HO npeAnono>K~Tb, 4TO HaneTa~~~~ HyKnOH BSa~MOAe~CTBYeT 

C BHYTP~HAepHbiM~ HyKnOHaM~ ~en~KOM/13-15/. 
PaccMoTp~M npo~ecc o6pasosaH~H nenTOHHO~ nap~ B aApoH-HAep

HOM B3a~MOAe~CTB~~, y4TeM HAepHble 3<1><l>eKTbl, T. e. MHoroKpaTHble 
nepepacceftH111H HdJ 1e • dtull\t::l u di-\1-Juna Di-iilt:i~; iiH~U. f1v~:~M~: :~;~ ::::::.:-:-:-::;: :: :::;~~ 
nap~ 8 h-h CTOnKHOBeH~I-1 np~ ee 60nbW~X 3<J><J>eKT~BHbiX Maccax, 
m ~ 3-;-4 (r3B/c 2),AOBOnbHO xopowo on~c~saeTcH MexaH~3MOM Apenna
flHa/16/. np~ MeHbW~X m MeXaH~SM MO>KeT 6b1Tb 6onee cnO>KHbiM, Hanp~
Mep, napa ~+~- o6pasyeTcH nyTeM po)KAeH~H BeKTOpHoro MesoHa 
s npoMe>KyT04HOM cocTol'IH~~ ~ AanbHe~wero ero pacnaAa Ha ~+~-. 
Ho nocKonbKY B HacToH~e~ pa6oTe Mbl ~HTepecyeMCFI A-sas~c~MOCTb~ 

cneKTPOB nenTOHH~X nap, a He ~X a6con~THbiM~ SHa4eH~l'IM~, TO CaM 
MeXaH~SM ~X PO>KAeH~l'l B h-A BSa~MOAe~CTB~~, KaK 6yAeT B~AHO 1-13 
np~BeAeHH~X H~>Ke <J>opMyn, HaM He Ba>KeH. 

npo~ecc hA-> ~+~-X 8 paMKaX Teop~~ MHoroKpaTHOro paccef!H~l'l 
paccMaTp~sancH s pa6oTe/ 17~rAe Bbl4~cnF~nocb sHa4eH~e a(m) 
n~Wb np~ m, paBHO~ MaCCe BeKTOpHbiX MeSOHOB p, W, ~ He CTpo~nacb 
saB~C~MOCTb a(m) np~ m>mp,w• a TaK>Ke a(p 1) ~ a(pz) np~-1 m?_mp,w' 
B pa6oTel 17 1y4~T~sani-1Cb nepepacceF~H~H He TonbKO HaneTa~~ero aA
poHa, HO ~ PO>KAa~~~XCH BHYTP~ HApa CKanHpHbiX ~ BeKTOpHbiX Meso
HOB. 0AHaKO cornaCHO COBpeMeHHbiM TeopeT~4eCK~M npeACTaBneH~l'IM 
~. B 4aCTHOCT~, MOAen~ AYanbHo-Tononor~4eCKo~ yH~Tap~sa~~~/ 13- 15 / 
6biCTPble BTOp~4Hble 4aCT~~bl PO>KAa~TCH B OCHOBHOM Sa npeAenaM~ HAPa, 
a Ha4anbHble n~A~PY~~~e npoTOHbl - MrHOBeHHO, 

no3TOMY B HaCTOH~e~ pa6oTe Y4TeM MHOrOKpaTHble nepepacCel'IH~l'l 

n~Wb Ha4anbHOro aAPOHa ~ ero KBapKOBYIO CTpyKTypy, T.K. MeAneH-

2 

Hble MeSOHbl, PO>KAa~~~ecl'l BHYTP~ RAPa, He AaAYT HaM Macc~e
HO~ nenTOHHO~ napbl. 

CneKTP nenToHHO~ napbl, Hanp~Mep P.+ P.-, o6pasosaHHo~ e p-A 
peaK~~~ np~ B~COK~X 3Hepr~HX, B SaB~C~MOCT~ OT ee 3<J><J>eKT~BHO~ 
Maccbl m ~ nonepe4Horo ~Mnynbca Pt , da A /dm2 d 2p 1 = F~) (m, P 1), 
C y4eTOM MHOrOKpaTHbiX nepepaccel'IH~~ n~A~PY~~ero npOTOHa BHYTPI-1 
RAPa ~ KeapKOBO~ CTPYKTYPbl HyKnOHOB MO>KHO san~caTb B cneAY~~eM 
B~Ae /lO,ll,l6,l8/: 

(n) -+ 
N JIG (x

1
, p

1 
)O_(x

2
, 

n q t q 

/1/ 

-P-- -p .... 
21

)8(m
2 

-S -)a - + -(m) * 
1t qq qq->~ ~ 

3AeCb eeeAeHbl cneAY~~I-1e o6osHa4eH~R: Nn - ''3<!><!>eKT~BHble'' 411cna, 
OH~ Bbi4~Cnl'I~TCR,KaK ~ B pa6oTe/ 19/: 

1 "" 2-> -> n 
Nn = -

1 
J dzJd b(aT_(b, z)) exp(-a * 

n. -oo 

_, -> z 
T_ (b, z)p (b, z)); T_ (b, z) = J p (b, z ') dz' , 

DO 2......, -+ 

J dz Jd b p (b, z) =A. 

0 (n) (X p ) - pacnpeAeneH~e KBapKa no AOne npOAOnbHOrO ~Mnynb-
q , t 

ca x ~ nonepe4HOMY ~Mnynbcy p1 nocne n coyAapeH~~ BHYTP~ RAPa 
Ha4anbHOrO npoTOHa, B KOTOpOM HaXOA~TCH KBapK. 3Ta <J>yHK~~R, 
Bbl4~cneHHal'l e pa6oTaxll0,11/, ~MeeT B~A: 

(n) 
fp (x, P 1 ) - eepoRTHOCTb ~MeTb Ha4anbHOMY npoTOHY nocne ero n 
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CTOnKHOBeH~~ BHYTP~ RAPa AOn~ ~Mnynbca X ~ nonepe4H~~ ~MnynbC 
P

1 
, OHa noAp06HO B~4~CnHeTCH B pa6oTaX!lO,ll/, no3TOMY Bblpa>Ke

H~e AnH Hee 3AeCb np~BOA~Tb He 6yAeM. 3aMeT~M TOnbKO, 4TO np~ 
Bbl4~cneH~~ f~n) (x, p

1 
) noHaA06~TCH cneKTP npOTOHOB B p-N B3a~Mo-

1 da 
Ae~CTB~~, HOPM~posaHHbli1 Ha 1 (f (x, p ) =- ) • 

P I a dxd2pl 

pancH B YA06HoM AnH ~HTerp~posaH~H B~Ae 18
•
9

1: 

2 

fp(x,p 1 )=(J9+1)xj9~ exp(-Bp1 ), 
2rr 

j9 "' 0,5, 
-l 

B "'4,6 (['38/c) 

-
- KBaApaT nonHo~ 3Hepr~~ B c .l\. M. q- q; p 1 1 , p 21 - nonepe4Hble 
~MnynbC~ KBapKa q ~ aHT~KBapKa q; x 1 , x 2 -~X AOn~ npOAOnbHOrO 

~Mnynbca; s - KBaApaT nonHo~ 3Hepr~~ B c .l\. M. p-N; a _ _ (m) -qq-->11+11 

+ -Ce4eH~e pO>t<AeH~H 11 11 np~ aHH~r~nHL\~~ KBapKa q ~ aHT~KBapKa q , 
;jd~VII..MU\t:t: u ,- ,:,4J4J"-"'';;:;; ;;:;;; ;.;;:::::::~: ;-:::~~! :•+ :·- C'?u'?I-ILAP rr ~ (m) q q II /.L .. 

B 11 I MO>KHO BbiHeCT~ ~3-nOA 3HaKa ~HTerpana. no3TOMY OT__,H'OureH~e 
cneKTPOB nenTOHH~X nap, po>KA€HH~X Ha pa3H~X HAPaX, He 6yAeT 
3aB~CeTb OT a - + _(m), T.e. OT MeXaHVI3Ma PO>t<A€H~H qq--> 11+11-· 

it1HTerp~pyH qJff Ko d 2p
1 

, nony4~M pacnpeAeneH~e nenToHHO~ napbl 

no ee 3$$eKT~BHO~ Macce. 
Bbi4~CnHH Nn' a<al (x, PI), c0l (x, PI ) c ~cnonb30BaH~eM np~ 3TOM 

$aKTOP~3oBaHHoro B~Aa $yHKL\VIa pacnpeAeneH~H KBapKoB G q(x, p1 )/lO,l J/ 
~ noACTasnHH pe3ynbTaT B Bblpa>KeH~e 111 AnH Fi'il (m, p1 ), MO>KHO 

(S) (S) Al 
Ha~T~ p -3aB~C~MOCTb a(p1)=fn(FA (m,p1 )/FA (m,p ))/Pn-

t l 2 t A2 

np~ onpeAeneHHOM 3Ha4eH~~ m. A ~HTerp~pyH I 1 I no d 
2

p1,Mo>KHO Bbi-

(Sl (S) A1 4~cn~Tb a (m) = Pn (FA (m) IF A (m)) lfn- • Ha p~c. 1 , 2 np~BeAe-
1 2 A2 

H~ A-3aB~C~MocT~ cneKTPOB nenToHHO~ nap~ 11+11-· po>KAeHHO~ B p-A 
peaKL\~~ np~ Eo= 400(r3B) no ee 3$$eKT~BHO~ Macce m ~ nonepe4Ho-
MY ~MnynbCY p

1 
np~ m, pasHo~ Macce seKTOPHbiX Me30HOB p0 , (,) 0 • 

~3 p~c.1 ,2 B~AHO, 4TO a ysen~4~BaeTCH OT CBOero M~H~ManbHOrO 
3Ha4eH~H AO a"' 1 c pocTOM m ~n~ p1 np~ m = mp • 3ToT p~cyHOK ,W IJ! 

noKa3~BaeT xopowee cornac~e Teop~~ c 3Kcnep~MeHTOM 
Bbln~weM Tenepb Bblpa>KeH~e AnH pacnpeAeneH~H napbl 11+ 11- no ee 

nPOAOnbHOMY ~MnynbCY, pO>KAeHHO~ B p-A peaKL\~111. BBOAH $e~HMaHoB-

4 

I 
J 

~(P,)\ 
12 

10 

PHc. I . 3aBHCHMOCTh a= 

FiSl (m) A 
= Cn \ /Cn-1 (S , • 

F Az (m) Az 
A

1 
= 64Cu, A 2 = 207pboT 3¢qJeK

THBHOH MaCChi ffi napbi, poJK,II;eHHOf! 
B p-A peaKI.I,HH npH Eo=400 (f3B), 
KpHBaH - pe3ynhTaT pacqeTa, 

~ - 3KCnepHM€HTanhHbl€ 
p;aHHbie 111. 

08 
06f.------.----l 

PHC.2. 3aBHCHMOCTb a OT no
nepeqHoro HMnynbca p1 napbi 
11+11- npH m= 0,8 (f3B/c )

2
, 

cnnowHaH KpHBaH - pacqeT, 
~ - 3KCnepHM€HTanbHbl€ p;aH
Hbi€ /I/. 

-~--+--

02 a• 06 08 10 

CKY~ nepeMeHHY~ x
11 

= 2p~ I v s, p*z - npoAOnbHbl~ ~Mnynbc napbl 
B C.l\.M. N-N ~ y4~TbiBaH, 4To/20/x

11 
= x1 -x 2 ,nerKo nony4~Tb sMecTo 

111 cneAY~~ee np~6n~>KeHHoe s~pa>KeH~e AnH cneKTpa no x 11 : 

X * 
/L./ 

A *~ Nn!G~nl(x )G_(2-)+ G~nl(x 11 )Gq(2-) I 
n=O 11 q X 11 q r X 11 

m2 np~ x<<x ,xoe-.Ecn~ m<3+4 (r3B/c) ,ali'-=200+400(r3B), TO np~-
11 s ll 

B€A€HHO€ B~We ycnoB~e B~nonHH€TCH. 
A-3aBVIC~MOCTb a(Pz), ~n~, 4TO TO >Ke caMoe, a(x 11).np~ mo'mp,w 

npeACTasneHa Ha p~c.3. it13 3KCnep~MeHTanbH~X AaHH~x 1 1/ B~AHO, 4TO 
a(pz) c pocToM Pz y6~saeT oT csoero MaKC~ManbHoro 3Ha4eH~H AO 

M~H~ManbHOrO. it13 B~pa>KeH~H /2/ B~AHO, 4TO TaKaH 3aB~C~MOCTb 
o6ycnosneHa noBeAeH~eM $YHKL\~~ G ~nl (x ) , G 0_1) (x ) pacnpeAeneH~H 
KBapKOB nocne n COYAapeH~~ BHYTP~ RAta, K~Top~e nOAP06HO aHa
n~3~posan~Cb B pa6oTe/21(P~cyHoK 3 noKa3~BaeT snonHe YAOBneT
sop~TenbHoe cornac~e pac4eTHO~ KP~Bo~ c 3KCnep~MeHTanbH~M~ AaH-

/1/ 
HbiM~ • (S) 

BKnaA FA MHrK~X coyAapeH~~ B cneKTP~ nap ~n~ OA~H04H~x 
4aCT~l\, KOH€4HO, HaAO Y4~TbiBaTb n~Wb np~ He 04€Hb 6onbW~X nepe
Aa4aX t. KaK y6eA~TenbHO noKa3aHo B pa6oTel 10 ~npaBAa, np~MeH~
TenbHO K Pt-cneKTpaM OA~H04H~x Me3oHoB, o6pa3oBaHH~x s p-A 
peaKL\~~. Ff'l (p

1
) secbMa 3Ha4~TeneH np~ p1 < 3+4 (r3B/c) ,a np~ 

5 



f(~~\ 
OB t 
oi T .. , 

PHC, 3, 3aBHCHMOCTb a OT npo
p;OnbHOrO HMnynbca P z napbi p.+p.
npH rn= 0,8 (f3B/c)2 ,KpHBaH -
pe3ynhTa Tbi pac'l.eTa, ¢ - 3Kcne
pHMeHTanbHbie p;aHHbie/1/ . 

\ 
-t---<i/ 06 

(S) 

60ilbWI-1X p t OH yMeHbWaeTCR. npl-1 cosceM 6oilbWI-1X Pt BKilaA FA (pt) 
~aKTI-14eCKI-1 1-1C4e3aeT a OCHOBHO~ BKilaA B cneKTP Aa~T meCTKI-Ie KBap-
~ ' /22/ KOBble COYAapeHI-IR. KaK noKa3aHO B pa6oTe , BKilaA mecTKYIX q-q 
CTOilKHOBeHI-IA B cneKTP~ 4aCTI-1~ C 60ilbWYIMYI p , o6pa30BaHH~MYI t ~ A 
B b -A npo~eccax npYI BbiCOKI-IX 3HeprYIRX, Ili-1Hei-1HO 3aBI-1CI-1T OT , 
To me caMoe OTHOCYITCR 1-1 K paCCMOTpeHHbiM npo~eccaM pA-> p.+p.-x, 
noCKOilbKY npl-1 60ilbWOA 3$$eKTI-1BHO~ MaCCe napbl 1'-+ fl- aHHI-Iri-IIlR~I-1~ 
qq ->p.+ p.- MOmHO paccMaTpYIBaTb KaK >:<eCTKI-IA npo~ecc. Jl(ecTKI-Ie KBap-

6 /18/ 6 Kos~e nepepacceRHYIR, KaK noKa3aHo B pa oTe .Aa~T npeHe pemi-IMO 
Mail~A BKilaA B cneKTP npYI 6oilbWI-1X rn. 

TaKYIM o6pa30M, nposeAeHHoe 1-lCCileAoBaHI-Ie noKa3ano cneAY~~ee. 
Ecn~-1 cneKTPbl no 3$$eKTI-1BHO~ Macce rn 1-lilYI nonepe4HOMY !-~Mnynb
cy p

1 

nenTOHH~X nap, o6pa30BaHH~X B h-A peaK~I-IRX npYI B~COKI-IX 
3HeprYIRX, npeAcTaBYITb B BI-1Ae Aa,To xapaKTep nepexoAa a(rn) 
LA n (o ) nOI-1 rn ~ ITln,, OT MI-IHYIMailbHOrO 3Ha4eHYIR (a< 1) AO a~ 1 
C pO_C,TOM ITl 1-1!11-1 p

1
' o6yCI10BJleH MRrKYIMI-1 KBapKOBbiMI'I MMUI u".:Oa7;;~;:,~: 

COYAapeHI-IRMI-1 BHYTPI-1 RApa. A BKilaA mecTKYIX KBapKOB~X npo~eCCOB 
BHYTPI-1 RAPa AaeT a ~ 1 np~-1 6oilbWYIX rn 1-1 p1 • 3aMeTI-1M, 4TO HeAaBHO 
Ha6n~Aanacb 3aBI-1CI-1MOCTb a (p1 ) np~-1 6oilbWI-1X Maccax naPbl 11+ 11- • 
pomAeHHO~ s h-A s3ai-1MOAeAcTBI-1RX np~-1 E = 150 ... 300 (r3B)f23/ /oHa 

OKa3ailaCb npYIMepHO Jl!-~HeAHoA/. 
HaKoHe~, oTMeTI-IM cneAY~~ee. KoHe4HO, np~-1 He6onbwl-1x rn ( rn < 

<3c-4 ( r3B/c2 )) npo~ecc pO>l<AeHI-IR 11 +11- B h-h CTOilKHOBeHI-11-1 MO>l<eT 
npo1-1CXOAI-1Tb ropa3AO CJlOmHee, 4eM npeACKa3~BaeTCR MeXaHI-13MOM 
Apenna-HHa, Hanp!-~Mep nyTeM o6pa3oBaHI-1R KBapK-ril~OHHoA nna3M~ 
1-1 nocneAY~~ero ee nepexoAa B napy p.+p.-. B HacToR~eA pa6oTe, 
KaK yKa3~Banocb BbtWe, caM MexaHI-13M npo~ecca hh _, p.+p.-X He sameH. 
Ho, 

8 
np1-1H~1-1ne KBapK-ril~OHHaR nna3Ma MomeT o6pa3oBaTbCR np~-1 

B3ai-1MOAeACTBYII-1 HaJleTa~~ero HYKilOHa C RAPOM, TOrAa npo~ecc+p~3-
BI-1TI-1R 3TOA nna3M~ B RApe, KOTOpaR MOmeT 3aTeM AaTb napy 1'- 1'- • 
6yAeT 6onee cnomH~M, 4eM npo~ecc o6~4Horo npoxomAeHYIR HaneTa~
~eA 4aCTYI~~ 4epe3 RAPO. DAHaKo KOilYI4eCTBeHHO y4eCTb TaKY~e 3$
ct>eKT~ AOBOilbHO TPYAHO. no3TOMY M~ orpaHI-14!-~Ili-ICb 6onee npoCT~M 
paccMoTpeHYieM. 

0AI-1H 1-13 aBTOpOB /r.~.n./ B~pamaeT rny6oKY~ np1-13HaTeilbHOCTb 
Yl 6naroAaPHOCTb n.~.nanYIAYCY, A.6.Ka~AailOBY, ~\.r.P~CKI-IHY 
1-1 M. ~. r opeHwTeAHY 3a none3H~e o6cymAeHYIR 1-1 ~eHHbte coseT~. 

6 

n~TEPATYPA 

1. Binkley M. et al. Phys.Rev.Lett., 1976, vo1.37, p.571. 
2. Branson J.G. et al. Phys.Rev.Lett., 1977, vo1.38, p.457. 
3. Vannucci F. Preprint CERN-EP/79-151, Geneva, 1979. 
4. H1-1Ko~aes H.H. 34AH, 1981, T.12, s~n.1, c.162. 
5. ~r~n1n J.W. et al. Phys.Rev.; 1975, vol.D11, p.3105; 

1b1d., 1979, vol.D19, p.764. 
6. Bromberg C. et al. Phys.Rev.Lett. 1979 vol 42 p.1202; 

i bid . , vo 1 . 4 3 , p. 1 0 57 (E) . ' ' . ' 
7. Takagi F. Phys.Rev.Lett., 1979, vo1.43, p.1296. 
8. AnaBePARH r.6., TapacoB A.B., Ymi-IHCKYIA B.B. He!>, 1977, 

c.666; JINR, E2-9606, Dubna, 1976. 
AnasepARH r.6. H AP· O~H~. P2-12537, Ay6Ha, 1979. 
Lykasov G. I. JINR, E2-82-651, Dubna, 1982. 

9. 
10. 
11. 
12. 
13. 
14. 

n~KaCOB r.~ .• WepxoHOB 6.X. O~HH, P2-82-665, Ay6Ha, 1982. 
n~~acoB r.H., WepxoHOB 6.X. OHH~. P2-82-911' Ay6Ha, 1982. 
Ch~u C.B. et al. Phys.Rev.Lett., 1980, vo1.44, p.518. 
Chtu C.B. Proc. of the Europhysics Study Conference. Erice, 
Italy, 1981, p.279. 
Chin C.B. Preprint DOK-ER-03992, Austin, Texas, USA, 1981. 
Drell S.D., Van T.N. Phys.Rev.Lett., 1970, vo1.25, p.316; 
Ann.Phys., 1971, vo1.66, p.578. 

15. 
16. 

17. 
18. 
1() 
'J. 

20. 
21. 
22. 
23. 
24. 

r:sopKRH C.P.' Jl(aMK04aH B.M. He!>, 1979, T.29, c.990. 
Michael C., Weber D.M. Phys.Lett., 1979, vo1.83B, p.243. 
T .:;:;.::.:;:: .'\. ~. 2 1 !.".~, ~ 976, ~. 7, =~::--:. 3, :. . 771 . 
Badier J. et al. Phys.Lett., 1979, vol.B89, p.145. 
n~KaCOB r.H. OHHH, P2-82-59, Ay6Ha, 1982. 
neBI-IH E.M.' PbiCKYIH M.r. H<l>, 1981' T.33, c.1673. 
Badier J. et al. Preprint CERN-EP/82-190, Geneva, 1982. 
Shuryak E.V. Preprint CERN 83-01, Geneva, 1983. 

PyKonYicb nocTyn1-1na 
13 YI~HR 

B 1-13AaTeJlbCKI-1A OTAeil 
1983 roAa. 

7 

--------~L ____________ ........... ...... 



HET nH nPOBEnOB B BAillEA BHBnHOTEKE? 

8bl !<IO)I(eTe nony,ntTb no no'!Te nepeqMcneHHble HM)I(e KHMI'M, 

ecnM OHM He OblnM 38K838Hbl paHee. 

.113-11787 

.1113-11807 

.111,2-12036 

Al ,2-12450 

All -80-13 

A4-80-271 

A4-80-385 

.112-81-543 

.1110,11-81-622 

.111,2-81-728 

.1117-81-758 

Al ,2-82-27 

P18-82-117 

.112-82-568 

.119-82-664 

.113,4-82-704 

TpyA~ Ill Me*AYHaPOAHOH wKo~ no HeHTpOHHOH ¢M3HKe • 
AnywTa, 1978. 

TpyA~ III Me*AYHapoAHOro coa~aHHA no nponop~HoHanb
H~H H APeH¢0B~M KaMepaH . .lly6Ha, 1978. 

TpyA~ VI BcecoDaHoro coae~aHHA no ycKopHTenAM 3apA
*eHH~x ~aCTH~ • .lly6Ha, 1978 /2 TOHa/ 

TpyA~ V Me*AYHapOAHOro ceHHHapa no npo6neHaM ¢M3HKH 
B~COKHX 3HeprHH . .lly6Ha, 1978 

TpyA~ XII Me*AYHapoAHOH WKO~ MOno~x y~eH~X no ~3HKe 
a~cOKHx 3HeprHH. OpHMOpcKo, HP6, 1978. 

TPYA~ VII BcecoD3Horo coae~aHHA no ycKOPHTenAM 3apA
*eHH~x ~acTH~, .lly6Ha, 1980 /2 TOMa/ 

TpyAW pa6~ero coee•aHHA no CHCTeMaM H MeTOAaM 
3HanHTH4eCKHX BW4HCneHH~ Ha 38M H HX npHMeHeHH~ 

8 TeopeTH~ecKoH ~3HKe, Ay6Ha, 1979 

TpyAY Me*AYHapoAHOH KOH~peH~HH no npo6neHaM 
HeCKOnbKHX Ten 8 AAePHOH ~H3HKe . .lly6Ha, 1979. 

Tpy~ Me*AYHapOAHOH wKon~ no cTpyKType AApa. 
AnywTa, 1980. 

TPYA~ Vl Me*AYHaPOAHoro co8ewaHHA no npo6neMaH KBaH
TOBOH TeopHH nonA. AnywTa, 1981 

TpyAw Me*AYHapoAHoro coae~aHHR no npo6neMaM MaTeMaTH-
4ecKoro MOAenHpoeaHHA a RAePHO-~H3H4eCKHX HccneAoea
HHRX . .lly6Ha, 1980 

TpyA~ VI Me*AYHaPOAHOro ceHHHapa no npo6neHaM ~H3HKH 
BYCOKHX JHeprHH. Ay6Ha, 1981. 

TPYAY I I Me*AYHapoAHOro CHMn03HyMa no H36paHH~H 
npo6neMaH cTaTHCTH4eCKOH MexaHHKH. Ay6Ha, 1981. 

TpyA~ Me*AYHapOAHoro CHMn03HyMa no nonApH3a~HOHH~M 
ReneHHRM e ¢H3HKe e~coKHX 3HeprH~. Ay6Ha, 1981. 

TPYA~ IV coee~aHHA no HCnonb3oeaHH~ HOBWX AAepHo
¢H3H4eCKHX MeTOAOB AnA peweH~A Hay4HO-TeXtiH4eCKHX 

H HapOAHOX03RHCTBeHHYX 3aAa4. Ay6Ha, 1981. 

TPYAW coee~aHHR no HccneAoBaH~AM s o6nacT~ 
penRTHBHCTCKO~ RAePHO~ ¢~a~K~. Ay6Ha, 1982. 

TPYA~ coae~aH~A no KonneKT~BH~ MeToAaM 
ycKopeH~R . .lly6Ha, 1982. 

TPYA~ IV 1\e*AYHapoAHOH wKon~ no HeHTPOHHOH 
¢~3~Ke. Ay6Ha, 1982. 

3 p. 00 K. 

6 p. 00 K. 

7 p. 40 K. 

5 P• QQ K, 

3 P· 00 K. 

8 p, QQ K, 

3 p. 50 K. 

p. 00 K. 

5 P • 00 K. 

2 p. SO K. 

p. SO K. 

3 p. 60 K. 

p. 40 K. 

p. 20 K. 

p. 80 K. 

p. 75 K. 

p, 30 K. 

p, 00 K. 

3aKa3N Ha ynOMRHYTble KHHrH MOI'YT ONTb HanpaaneHN 
101000 MocKaa, rnaano'ITaMT, n/R 79 

M3A3TenbCKMH OTAen OO~eAHHeHHO!'O HHCTHTYT3 RAePH~X 

no anpecy: 

MccnenoaaHMii 

.. 

JlbiKaCOB r .li.' illepxOHOB B.X. PZ-83-400 
3aBHCHMOCTb OT aTOMHOrO HOMepa H~pa-MH~eHH 
cneKTPOB nenTOHHb~ nap, po~eHHb~ 
B a~pOH-H~epHb~ B3aHMO~eHCTBHHX 

AHanH3HpyeTCH 3aBHCHMOCTb oT 
cneKTPOB no 3~eKTHBHOH Macce m, 
HOMY p 1 HMnynbcaM nenTOHHbiX nap, 
B agpoH-H~ep~ B3aHMO~eHCTBHHX. 

aTOMHOrO HOMepa H~pa-MHmeHH 
npo~onhHOMY Pz H nonepe~-
B ~aCTHOCTH ~+~-, po~eHHb~ 
liccne~OBaHHe npOBOgHTCH 

npH TeX m, Pz H p1 , npH KOTOpb~ OCHOBHOH BKna~ B ~aHHble 
cneKTPbi ~ruoT MHoroKpaTHbie nepepacceHHHH HaneTaiO~ero a~poHa HnH 
MHrKHe MHOrOKpaTHbie KBapKOBbJe COy~apeHHH, TIOKa3biBaeTCH, ~TO 
y~eT TaKHX npo~eccoB BHYTPH H~pa, ecnH cneKTPW ~+~- no m 
H P1 npe~cTaBHTh B BH~e Aa, no3BOnHeT BnonHe y~oBneTBOPHTenbHO 
onHcaTb noBe~eHHe a (m) H a (p1 ) , npH~eM noKa3aTenb a yBenH~HBa
eTCH C pOCTOM m KITH p1 OT CBoero MHHHManhHOrO 3Ha~eHHH ~0 
a"' 1. 

Pa6oTa BbmonHeHa B Jla6opaTOPHH Bbi~HCnHTenbHOH TeXHHKH 
H aBTOMaTH3a~HH Oliflli. 

npenpHHT 06DeAHHeHHOro HHCTHTyTa RAePH~X HCCneAOBaHHH, ny6Ha 1983 

Lykasov G. I., Sherkhanov B.Kh. PZ-83-400 
Dependence of Lepton Pair Spectra Produced in Hadron-Nuclear 
Interactions on the Atomic Number of a Target-Nucleus 

The dependence of lepton pair spectra (especially ~+~
produced in hadron-nuclear interactions) on the atomic number 
of the target-nucleus is analysed over their effective mass 
m, longitudinal momentum Pz and transverse momentum p1, The 
investigation is carried out with such m, Pz and p1 at which 
the multiple rescattering of a projectile hadron or of soft 
multiple quark collisions give the main contribution into 
these spectra. It is shown that, if the spectra of ~+~- over 
m and p1 are expressed in the form of Aa , taking into account 
such processes, it permits to describe the behaviour of a(m) 
and a(p1 ) rather well with a increasing from its minimum value 
to a"' 1, if m or p

1 
increases . 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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