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BBeAeHHe 

Ilpo~ecchi p;mf>pax~oHHoro poiK;a;eHHJI nnoHa B pp- n pe- cTon:xHoBe
HIDIX npn BbiCOKHX ;mepriiJIX 

p(pl) + P(P2)': N(p;) + 1r(k) + p(p;) (~ a) 

P(Pl) + e(P2) ~ N(p;)+ 1r(k) + e(p;) (1 6) 
• • ,J ' 

HMelOT Ce'ieHHJI, He y6biBaiO~IIe C pOCTOM 3HepriiH 2e B CliCTCMe ~eHTpa 

HHep~HH Ha'i8JlbHbiX 'iaCTli~1 ofiycn:oBJieHHbre ofiMeHOM B KaHane paeee

JIHIDI 6000HaMH CO CnHHOM C;IJ;HHH~a ( OOMepOHOM H1IH <f>OTOHOM). 0HH 

onncbiBaiOTCJI ;a;~arpaMMaMH <f>eihiMaHa, B KOTOpbiX HapJI;IJ;Y c npoMe

iKYTO'iH:hiM O;IJ;HOHyKn:<JHHbiM COCTOJIHHCM HMCIOTCJI COCTOJIHHJI C 6apn':' 

OHHblMH prooHaHCaMH N*{1440) n ~(1236) (pnc. 1 ;a;,e). 
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Pnc. 1: ~narpaMMhi <f>exiHMaHa,onncb!saroll\ue npo~eccbi e(p) + p ~ 
N + 1r + e(p) npn Bblcoxux 3HeprnJIX. 

3;a;'ecb Pi,Pi,-k - 4-uMnyn:hchi _Ha'ian:hH:hiX u xoHe'iHhiX 'iacTu~. AM

nn:uTy;a;hi npo~eCCOB a-;a; (puc. 1) BC~eCTBeHHht, Tor;a;a Ka.K aMnn:u

Ty;a;a npo~ecca le RMeeT HeHyn:eByiO MHIIM)'IO "JaCTh 11:3-::la 6peirT- , 

BHrHepoBcxoro xapaxTepa ·nponaraTopa proomtHca, KOTophlir3<f><I>eKTH

BHo OOHChiBaeT KBa::lllCTa~UOHapHOe (pacnap;aiOll\CCCJI) CO,CTOJIHUe npo

MCiKYTO'iHOrO Boo6yiKp;CHHOro COCTOHHiur HYK1IOHa., _8To npiiBO;D;HT ~ 
cnuH:-m,mynhcHoii xoppen:H~nn B ;a;n<f><f>epeH~na.."ihHOMce"'eHnu ;a;nJI none

P(!'iHo no.a.HpU::loBaHHoro Ha"'a.."IhHOro npoToHa. C.aep;cTBneM 3TOii xop

pen:H~nn HBnHeTCJI neso-npasM acnMMeTpnH BhillCTa mmHa n HyxnoHa 
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OTHOCIITe1IbHO ll1IOCKOCTU, _ npOXO;IJ;JI~eM "';epe:3 BeKTOp llOn:JipU:3aiJ;UH H 

och ny'iKa .. AcnMMeTpnJI MO:tKeT 6biTb Bbipa:tKeHa ..fepe:3 ;a;u<f><f>epeH~n
an:bHoe ce'ieHne cn:e;a;yro~nM o6pa:3oM: 

A~ da(ii, kiJ __:_ da(ii, -k1.) = daodd 
da(ii, k1.) + da(ii, -k1.) - daeven' 

'(2) 

,r;a;e k1. ,- KOMllOHeHTa 3-nMnyn:bca lliiOHa, pacnon:~~eHHM B'll1IOCKOCTII, 

nepneii~uKynHpHoii oc1i ny'iKa, ii - 'BeKTo'p nonHpH::l~II Ha<ian:bHoro 

npOTOHa, ne:tKa~mi B 3TOll )Ke llllOCKOCTH.· -

Ben:u"':IIHa A He Mana, oHa p;ocTuraeT p;ecJITKOB npo~eHTOB u He naBn-: 

cuT oT;IlHeprnu. Ce"':eHHJI •o6pa:30BaHIDI penoH~COB N* TaK:tKe He Man:bi 

(B pp-p~cceH~IIU Utot(N'"(1440)). rv 1M6)~ STu CBOHCTBa p;enaiOT npo

~eCCbl (1) BCCbMa Y;a;o_6HbiM liHCTpyMCHTOM UtJMepeHIIJI ~OIDrpU::la~Hli 
ripoTOHOB npu CK01Ib yro;a;m:i6~n:bUIOH 3Hep~u:H.C ;a;pyroii: CTOpOHhl, npu 

uosecTHoii II~n:Jijn~::lan;uir Ha"':an::biioro npoToHa unM:epeHne A no::lBmiieT 

yio'iHirTb i:ra~aM~Tphl, omichl~~~~ue ;a;Ii<f>paK~no~?e.Bo36yiK.p;eli~e~pe
:3oHaHcoB. 

KHHeMaTHKa •· 

PaccMoTprrM xnHeMaTnKy npo~ecca u onpep;en:nM nepeMeHHhle: oT KoTo

pbix. ::laBncnT (iCHMMeTpiiH. Ilpu 6onbiiioii: 3Heprnu e cTan:KnBaro~uxcJI 
'{aCTU~ li MMOM nepep;aHHOM llMllY1IbCe Ha"':MhHhlii npOTOH <f>parMeH-

~ ' ' ' ' : .. 

TnpyeT B CliCTeMy "':aCTU~, neTH~liX BHyTpll,KOHyca MMhiX yr1IOBhiX 

p~MepOB nopJip;Ka OTHOUieHIIH Mace ap;pOHOB K.H:x 3Heprnll rv m/e B Ha-: 

npaBneHim ocn ny"':Ka. PaccMaTpusaeMble np~~ecchl (1} HB1IHIOTCJI npu

MepaMn p;n<f>paK~HOHH:hiX npo~eccoB, Korp;a op;Ha U:3 Ha"':an:hHhiX "':acTn~ 

(HenonJipii::lOBaHHhiH npoToH un:n 31IeKTpoH) He <f>parMeHTnpyeT. IIHBa

pnaHTHaH Macca VSl CIICTeMhl ap;pOHOB;...:. npop;yKTOB <f>parMeHTa~Hli 
UMeeT nopJI;IJ;OK MaCChi npOTOHa m li He :3aBHCHT OT 3Heprnn CTMKIIBa

IO~llXCJI 'iaCTll~. TaKOH :IKe nopHp;OKUMeiOT' li nonepe'-IHbie K ocu llY'iKa 

. COCTaBn:JIIO~He 3-UMllY1IbCOB <f>parMCHTOB, Torp;a Ka.K , UX, npop;01IbHble 

xoMttoHeHThl np'onop~oH:an:bHhl 3H:eprun e nopop;UBIIIeii: ux Ha"':an:bHoii 

"':acTn~. CYMMa p;on:eii: nMnyn:hCOB <f>parMeHTOB paBHa ep;nHn~e. Mbi 

napaMeTpn::lyeM 4-nMnynbchl ~acTn~ Pi B ~up;e pi :.:.... (Poi,P~i,Pi.!.): ( ocb 

z .HanpasneHa Bp;onh non:JipU:3m3aHHoro ny"':Ka, PJ. = (p.,,py)). ~n:JI 4-
IrMnynbcoB, Bxop;JI~nx B (1 ),· npeHe6perM Benn"':nH~n "' m 2 f e2 no cpa-

~ ~ _,,, ... ~_.".,....._... ___ ..,.---~,- ... ..,.,., 
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BHeHIIIO C egiiH:Hl:J;ell ii IIOmiraJI IIIIOH 6etJMaCCOBhiM1 'IJOIIJ"'IIM: 
< < < 2 < ; < - - 2 :i 

( m O) , ( ( "' )' . ( . ) Pi + m - ) p1 = c:, c:- ~· ; p1 = c: 1- x , c: 1- x -:- 2c:(
1 

_ x), Pi ; 

2 2 - 2 
m2 ) ' ( , m2 + qi - ) 

P2 = (c:, -c: +~~ 0 i P2 = c:, -c: +. . "- , qi i 
-2 ' - < < < 2 
k i - - s1 - m · · 

k = (c:x, c:x- -
2 

, ki)i q = ( c:, 
c:x s 

- '2 12' 2''·-2 a-:- (0, 0, a); p1 = p1 =.m ;..J k = 0; 
< 2 ( ' )2 - < s1 = (Pl + q) = P1 +: k ; s = 2PtP2i 

- . {m2 2 < P_~_-= p~2 = m2 = m2 
. . e 

(1a) 
_- ·(16) 

St- m
2 

- )· -=---- c:' qi ' s 

if.L ='= k+-f-Pii 
< ,' '2' 

s >>.m1,2i (3) 

3gech ;i; II (1 .:.:_ x) eCTb. AOIIII :ri~IIJilbCOBUfxoHa II HJKIIOHaj yriibi IIX 

pacceHHIIH lklf(c:x)n lkll(c:(l- x)} npegnmm~~;oTCJr ~M:WM~,·a- 4-

BeKTOp II01IHpiit3all;liu, onpegenHIDilJ;llll. CIIIIHOBYID MaTpiiizy nm:iT:HocTII 

Ha"!anbHoro npo'roHa: 

I: u(p1)u(p1) = (Pt + m )(1- 'Ys·a ), (pta) = 0. 

,I:(anee . Mhi. paccMoTpiiM cny-qaii:, :Korga- Y:ron pacceHHIIH Ha6nroga

TeiiH (:meKTpOHa IIIIII IIpOTOHa, m!THUJ;ero B HanpaBIIeHIIII, IIpOTIIBO

II01l0)KHOM HanpaBneHIIIO ABII)KeHIIH noiiHpiitlOBaHHoro npoToHa).MIIoro 

MeHbWe yrnoB BbiiieTa npogyKTOB ero <J>parMeHTaiJ;IIII lif.LIIc: « lkll(c:x)
f"V lkll(c:(1-x )). BexTop rh =' if.LIIif.L I onpegeiiHeTCH B npoiJ;ecce OIIbiTa. 

OH ne)KIIT Ha npHMoii,o6pMyeMoii nepece"!eHlieM-nnocxocTII peaKIJ;IIII, 

npoxogHUJ;eii -qepetl BeKTOphi p2 II fi2'; II nnocxocTII; nepneHglixynHpHoii 

HanpaBneHiiiO ABII)KeHHH Ha"!anbHoro npoToHa (p1 ). · · 

BbPIHcJieHHe acHMMeTpHH _ 

MaTpii"lHhiii: a~eMeHT npoiJ;eceoB (1) IIMeeT img npontJBegeHIIH TOKOB: __ 

T = _!_J(l) J(2) 
q2 I' I' ' 

J~1> = u(p~)O~<u(pt), (2) - , ) c-- .. ).. . c )-JI' =-.u(p2 'Y~<u P2 · . 4 

Benll"lnHy 0~' ygo6Ho npegcTaBIITb B BH~e 

. ~< s1 - M 2 + iMr O~' 
0~' = OB+ (sl- M2)2 + M2r2 R• (5) 
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· HBHO Bhigemm BKnag p;uarpaMMbi puc. 1e, rge 

s1 ~ (M + >.r)2 (6) 

eCTb KBagpaT IIHBapiiaHTHOll MaCChi IIHOHa II HJKIIOHa- <f>parMeHTOB 

Ha"!aiibHOro noiiHplit3C)BaHHOro npoTOHa; M, r -·Macca·n WIIpiiHa 6apii

OHHoro petloHaHca. IIapaMeTp >. "' 1 xapaxTepnnyeT OTKIIOHeHiie HHBa--

pnaHTHoii MaCChi. VSl OT MaCChi prooHaHCa.. _ . 

Ilpn Ol!liCaHIIII npoiJ;eCCOB <f>parMeHTaiJ;IIII (1) TOK J!2)(p21 p~) MO)KHO 

C"'IITaTb nponopiJ;IIOHaiibHhiM 4-uMnynhcy "!acTIIIJ;hl-Ha6nrogaTe1IH P2w 
BotJHIIKaiOUJ;aJI npu aToM owu6Ka IIMeeT nopHgox Bemr'9:nnbi m 2 I c:2 • 

CyMMnpyH KBagpai MogynH MaTpn~rmro-ane~reHTa ( 4) no cmmoBhiM

cocTOHHIIHM Bcex -qacTIIIJ; (KpoMe Ha"!anbHoro noiiHpktloBaHHoro npo-

TOHa), IIOIIJ"'IIM AIIH aCIIMMeTpiiii (2) Bhipa)KeHIIe -

. A = { 2Mr S'm,Sp(p~ + m )0~ (p1 + m )( -:-'Ysa )C?~ · p~p~} (7} 

_x[M2r 2(1+4>.2
) Sp(p~+ m)0~1 (p1+ m)Olj·p~1p~1 

+Sp(p~+ m )Oj{(p1 + m)O]i · p~1~~1 F\1 + 0((~ I M)2 ~ ~2 lc:2
)). · 

. . ." 

B npegnono)KeHim 

IP'il ~ lkj_l » liLI ·(8) 

Bhipa)KeHIIe (8) -Mo)KeT 6hiTb npeo6pMoBaHo K BIIAY (p;eTanii Bhi"'IIcne-
HIIii IIpiiBegeHhi B npii1IO)KeHIIII): . . . . .. 

. . r - . - . -
A= .A_olal = 1~1 M {[nia]z(n.Lk.L)!l + [k.La)zf2}, 

. qj_ 
Jh=-1-1' . .· - qj_ 

(9) 

rge [nia)z II [kia)z- ;-KOMIIOHeHThl BeKTOpHhiX npou~~ep;eHIIll ;IJ;BJMep

HhiX BeKTopoB. A0 - aHaniitJIIPYIOUJ;aJI cnoco6HOCTL,_i:_: e~ acnMMeTpiiH 

IIpli lal = 1. ¢yHKIJ;IIII !1,2 IIMeiOT BIIA a(x, ..\) cos2 k1_; rh + b(x, ..\), T.e. 

HeMeHHIOTCH npu tlaMeHe kl. -+ -k1_. OnpegenuM M~MYTaiibHhie yrnhi 

cnegyiOUJ;IIM o6pMoM: · 

- ..,.__., --·· 
tpo = kl., ih. -cp =a, n1_, _ cp1= a,kl., (10) 

Benn"'IIHa nonepe"!Hoii. KoMnoHeHThi IIMIJYIIbca rmoHa, -. BxogHUJ;eii B 

(9), MO)KeT 6hiTb Bhip~)KeHa (IIcnonbtlJH ( 4)) -qepen er_o gon~ aHepruuu 
KBagpaT IIHBapiiaHTHOll MaCChl s 1:. .. 

k1_ = (s1- m 2)x(1- x)- m 2x\ 

5 

sl ~M2. (11) 
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n + 7!'+ + e IIpll ), = 0, X = 0.25 KaK cpyHK~IIX rp II rp0 • 
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YcnoBIIe (11) MOJKHO IIcnoJib:JOBaTb B Ka"'!ecnie KpiiTepnH.npii oT6ope 

HYJKHbiX co6biTIIHCpep;n <f>oHOBbiX. ', .. 

' B o611\eM cny-qae Bemi"'IIIHbi ft n h HBJIHIOTCH cnoJKHbiMII <f>yHK~n-
HMII yrnoB cp u tp1. ,II;n.H cny"'Ia.H ii.1. II k.1. n pamihlx nHa"'!eHmi >. Mbl 

npnBop;uM (piic. 2) :JHa"'!eHirn Bemi"'IIiHbi A0 /sin cp xaK <f>yHK~IIIO napa

MCTpa x, a TaKJKe naBIICIIMOCTb A0 oT cp n cp0 npu <f>uxcnpoBaHHbiX x n 
>.. AHammiipyiOll\a.H cnoco6HOCTb B o6nacTu p;onycTIIMbiX nHa"'!eHIIii x 
(11) MOJKeT p;ocTIIraTb p;ec.HTKOB npmieHTOB. 

BeJIII"'IIIHbi O'JJ H 0~ (5) p;JI.!I npo~ecca ep '-+ eN-;r (oHII npuBe

p;eHbl :B npunmicemm) aHanorii"'IHbi u~non.bnyeMbiM p;n.H onncaHIIH npo

~ecca <f>oToo6paaoBaHIIH mmHa Ha HYKJIOHe [2]. "lTo xacaeTcH npo~ecca 
pp-+ pN 1r, noJib:JYHCb npecxpnn~neii IIo:MepaH"'IyKa (eM. TaK)Ke [1]), Mbi 

C"'IIITaeM llOMepoH aHaJIOrH"'!HbiM <f>oTOHY (no npeo'6pa:JOBaHII.!IM rpynnbl 

JiopeH~.i.), ~ BCJIII"'IIIHbi0~ II 0~ B npep;rroJIOJKeHUII (5f npep;cTaBmieM B 

Bup;e 

3;a;ec.b 

O'JJ = D"'~ g;g(;pp) [. ':-
2

.,1. k 'Yii(~t - k +' mhs-
. · · Pt · · 

. 1 ., ; . ' ' . · .. , ' 1 ' ' ~ kli . 
+ 

2
p

1 
q 'Ys(Pt + q + m )T!i + p[

2
rri (IIi -:- k kq )hs ~(12) 

+Tl ( _ k ~2 _ M2 2~3\ iliii.P1 - Ptii:~)(Pt. ~ k+ Mhs], 
Pt . . . • .. . 

OJi 1 D~ Af . (;. ;.. M)(·~ ~ Ji · Ji ~ ~ ) 
R = 2T/ .. m 3 'Ys P - q + . Pt q{ :._ 'Y qpl · 

D"'~ = {v'2, 
. 1, ·. 

N-;r = mr+. · 

N 
: _o -,-·II:JOTOllii"'!ecimii: <f>axTop, 

.1r = p-;r ., 
(13) 

a napaMeTpbi p,T/: 

93(0)g(,N• N)9(PN•N) 
T/ = '; 

Y1rY(Ppp) 
P = Y(P1r1r)/ 9(Ppp)• (14) 

rp;e 9(Pn) II 9(Ppp).- .KOHCTaHTbi B:JaiiMop;eii:cTBIIH IIIIOHa n npoToHa c 

noMepoHoM, 9("'1'!-~N) --: KOHCTaHTbi, onpep;eJIHIOIUIIe Illuprmy pacnap;a N* · 
B COCTO.!IHIIe 1rN. 9(PN•N)- KOHCT.aHTa, OllliCbiBaiOll\a.H o6pa:JOBaHIIC If* 
llpli B:JaiiMOp;CHCTBIIII npoTOHa C llOMepOH.OM, g"' = 14'.4 - KOHCTaHTa ·. 

lliiOH-HJKJIOHHOrO ~:JaiiMOp;eHCTBIIH. <PopM<f>aKTOpbi 9t(q2), 93(q2) onpe-

8· 

\l 
!l 

/ .. ·-1' ';' 

I~ 

p;emiiOT Bepunmy 1 N*pP_, onu_cbma:E()ll\YIO nepexop; npoToHa n noMepoHa 

B penoHaHc N*, xoTopyiO no aHanornn c N*n BeplliiiHHoii: <f>YHK~IIeii [2] 
Bbi6IIpaeM B BIIp;e . . 

< N*(p + q)l JJi IP(P) > = ~N·(P + q) [ 9~2
2

)(qli (pq) :._ P!i q2
) 

·c 2) . . .. 
93 q M(~~ .. ~~)) ·'·( ). (15) +. 2m2, -~ pq{Ji- T!iqp. /S<r p . ) 

Ilpii if.L -+. 0 BKnap; <f>opM<f>axTopa g1(q2) nponop~o:HaneH Manoii: 

Benu~ume lit. 2/ M 21 no cpaB~eHIII? c BKJiap;oM; gi q2). ~Ha.-:'l~Hue napa.-
MeTpa p MmKHO onpep;emiTb n;:; m:JBeCTHOro OTHOlliCHIIn,ce:eHIIH 7rp- 1I 

pp- paccenHn.H: 

' 2 2 2 
O'"'pjO'pp = 9(P"'"')i 9(Ppp) = p = 2/3. 

,IJ;nH panrrii"'IHbiX :JHa"'!~HnH napaMeTpOB T/ II A . npn p = /213 II 

ii.1. II k.1. BeJIII"'IIIHa A 0 /sin cp !-Ipep;cTaBJieHa xax <f>YHK~IIH napaMeTp~ x 
llapiic. 3; .. · · .. · ·. ·. . · ., .. · . ..·· ·.. ·. .· .. · ·. 

Ce~eHII.!I npo~ecco:B PP -t p-;r0p'n pp' ~ n-;r+p OTHOCHTCH KaK 1 : 2; HO 

aciiMMeTpiiii (10) op;IIHaKOBbi II p;ocTIIraiOT "' 90%. B o6nacTII ManbJ:X: 

X rJiaBHbiH BKJiap; B aCIIMMeTpiiiO II CC"'ICHIIC npoiiCXOp;IIT OT p;IIarpaMM 

B,r (piic. 1), B KOTOpbiX noMepoH B:JaiiMop;eii:cTBJCT c lliiOHOM. B aToii 

o6JiaCTII Tpe6yeTC.!I y"'!eT nonpaBOK :Ja C"'ICT CIIJibHbiX Bm1II~?p;eHCTBIIH B 

· KOHC"'IHOM COCTO.flHIIII llliOHa II HYKJIOHa, noaTOMY Halli pac"'!eT B 06JiaCTII 

x < m"' / M HOCIIT Ka"'!eCTBeHHbiH xapaxTep. 8ToT · Bonpoc MOJKeT 6biTb 

IICCJiep;oBaH aKcnepiiMCHTaJibHO. 
Ce"'!eHIIe npo~ecca ep-+ en-;r+ Ha p;Ba nop.Hp;Ka npeBbllliaeT ce"'!eHne 

npo~ecca ep -+ ep-;r0 , acm:i:MeTprur (10) B ~TIIX npm:ie'ccax ;o;o~TIIraeT 
BCJIII"'IIIHbi "' 20%. · . 

I,,' 

3aKJIIO'IeHHe 

B oaKJIIO"'ICHIIe MbiOTMCTIIM HCKOTOpbi,e <f>nmi"'ICCKe BOnpocbi, KOTOpbie 

MoryT 6biTb II3y"'IeHbi B npo~~ccax TIIna (1a), E:orp;a rioJIHpii3~IIH Ha

"'laJibHOro npoToHa II:JBCCTHa. Bo-nepBbiX, II3y"'!CHIIe B3aiiMop;eiicTBIIH 

. ~JI.H. JlHIIaTOB 3aMeTHJI ('IaCTHOe co~6·~~HHe), 'ITO ~oXpaHeHHe llOMepOHHO~o TOKa 
(it:cu'~n~oBaHHOe npH oanncH 3Toii'BelllllllHLI)' ileo:..reBH)l;H01 er'o_ ·ciie~eyT paccMaTpH-

.: ' . '- - '"> ; . • -~ - •.• •-,.- . • 

BaTI> KaK rHIIOT_e:Jy. 

9 
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Pnc. 36: '(IacTb p;ncp<f>epeH~HaJibHoro ce'!eHH.li p+ p .-+ n + 7r+ + p,He 
MCH.liiOUJ;asiC.li llpll k J. ~ - k J. ( dcr e~ent KaK cpyHK~li.li X. ;r:J;JI.li pa:JJIH'IHbiX A 
(a llpOH:JaOJibHbiX e;rt;HHII~ax). . 

" ' 

no:MepoH·a ·c ap;poHaMn u, a '!aCTHOCTII, aon6y:~Kp;eHne penoHaHca a p;u

<f>paK~nc>HHOM npo~ecce. Ilpep;cTaarrJieT IIHTepec TaK:~Ke npoaepKa rn

noTenbi-coxpaHeHmi noMepoHHoro TOKa. KpoMe Toro, Ha Haw a:JrrrJI;rt;, 

IlHTepeCHOlui JiaJI.liCTC.li o6rraCTb MaJibiX ;r:J;OJICll IIMllYJibCa llliOHa, rp;e KaK 

CC'ICHIIe, TaK II aCIIMMCTpii.li aeJIIIKII. cha o6rraCTb Tpe6yT 6orreep;eTaJib

HOrO TeopeTn'!ecKoro aHanima, TaK KaK B Heii HCJib:J.li orpaHII'IIITbC.li pac-

. CMOTpeHHbiM Ha6opoM p;uarpa:r.n,i. OT;rt;eJibHhlll aonpoc - y'IeT p;pyrux 

aO:JMO:/KHbiX pe:JOHaHCOB II o6JiaCTl~ IIX nepeKpbiTII.li. C Y'ICTOM KOHC'I

HbiX IliiipiiH pacnap;a. 3aMCTIIM, 'ITO <f>aKT HaJIII'III.li aCIIMMCTplm MO)Ii:HO 

TaK:/Ke paccMaTpiiBaTb KaK TCCT Ha cyw;ecTaoaaHIIe pe:JOHaHCa C COOT

'aeTCTayrouieii Macc~nui II KBaHTO~bniu ·.·nitJta:r.m. 8ToT Kpyr aonpucoa 

MO)KCT .6biTb liCCJIC;r:J;OBaH 3KCllCpliMCHTUJibHO. 

AaTopbi 6rrarop;apHbi 0 .. Tep.Heay, A. 'IliToay, M. Jiea'IyKy, 

M. I'arrbmcKoMy, H. Mepemmay, M. PeKano, A. Ma"!aaapuaHu 11 JI. Jin

naToay :Ja KpUTII'ICCKIIe naMe'IaHIIH II aHIIManne K pa6oTe, lL Py<f>aHoay 

n A. IlaarrroKy :Ja noMOUJ;b. 

ITpHno:>KeHHe 

Hmio:~KIIM onyw;eHHbie a T.eKc"I:e ;rt;eTann ahi'IncrreHuii; Krrro'!eabiM JiarrJI- • 

eTc.li nprmap;rre:~Kaw;ee B.B. Cyp;aKoay npep;cTaarreHne nepep;aHHoro 4-

uMnyrrbca a a1rp;e 

q = ap2 + f3Pt + q1., qJ.Pt =· q1.P2 ;:::; 0, 
2 

- .mt,2· 2 
Pt,2 = P112- P2,1--, s = 2PtP2 ~ m , 

s 
mi :=m2 (II.l) 

3aMeTIIM, 'ITO 4-aeKTOpbi p1 u P2 no'ITII rre:~KaT Ha caeToaoM KoHyce: 

m6 , -2. - ' 1,2' 2 
Pt2·- - 2- ~ ml2> 

t s- , .. ' I 

- ' 2 
P1,2P1,2 = m1,2· (II.2) 2fttP2 == s, 

Tax xax pacceJIHHhiii npoToH(IlrreKTpoH)-Ha6rrrop;aTerrb JIBJIJieTCJI peanb- · 

HbiM, T.e. ablllOJIH.liCTC.li ycJIOBiie p;2 = (p2 - q)2 = m~, KOTOpoe a Tep

MIIHax a. II {3 JIMCCT aup; 

sa/3 - if.t 2 
- s/3 .- am~ = 0, 

' " 
if.t 2 = -qi > 0, (IT.3) 

MO:IKHO onpep;erriiTb napaMeTp {3: 

f3 =· :_( m~a + if.t 2 )/ s(l - a). (ITA) 



IIonh::JYHCh aTnM, rrpegcTaBHM KBagpaT rrepega~H<)ro 4-nMrrynbcas snge 

q2 ~-(it_ 2+ c?mD/(1- a)< 0. (II.5) 

IIapaMeTp a MO)KCT. 6biTh BhipaJKeH ·-qepe::J IIHBapiiaHTHYIO Macey "<Ja-' 
CTII~, B KOTOpbielf>parMCHTIIpyeT 'Ha"'Ia1IhHbiH (rronHpimOBaHHhiH) rrpo-

TOH: ,- ~ ' · .. 

;. . .. 2 .. -~ 2 .. 

. ··c· )2 . '· 2 .· ·.·- 2. . . . . . . St - m + ql. .. (II ) s1 = PI + q ~ m - ql. +sa,·· a = · << L .6 · 
.... ··'' ·.J 'S 

TaKIIM o6pa::JOM, Mhi ~;6eJKg'a.e:MCH, 'ITO rrcr)ega:Hm,ilr 4-u:MIIY1IhC qHB- • 

1IHCTCH rrpoCTI>aHCTBCHHO~rrogo6Hbiif BCKTOpOM II a6c01IIOTHOe ::JHa"'ICHIIC 
ero KBagpaTa orpaHII"'ICHO CHII::JY BeJIII..{IIHOH . "· 

.· . . ,,, 

mm- m
2 

· · ql.. . · : lq. 21' . ~-· · 2 (s1 -:::: m2 + - .2•).2. 
s : ... {II.7) 

Ycnosne coxpaiieHIIH TOKa 'qJl. j~l)' II01Ih::JYHCh (II.1 ), MOJKHO rrpegcTaBIITh 

B snge '', '· 

. .. q~'J~l) ~ ( ap2 + ql.)" J~l) = 0 .. · .(II.8) 

0TKyga ::JaK1IIO"<JaeM, "'ITO B BblpaJKeHnn g~H acnMMeTpnn.~mJKHO rrp?n::J

secTII ::JaMeHy: 

' 
Jl. . Jl. Jl. P2 .-t ql. -t _nl., n = (O,O,ih), ii1. 2 = 1· (II.9) 

. B rrpegene iJ.· -t 0 OTHoineHne (2) He ::JaBIICIIT oT ij2 II S. Mbi MOJKeM 

IICII01Ib:30BaTb COOTHOlliCHIIH: · 

q2 = (npt) = (nq) :-(pta)= (aq) = o;. 
(n;D =(nk) = -lklcos(cpo.+cp); 

(II.10) 

lip II Bhl"'IIIC1IeHnn. cnegos, "'IIIC1IIITe1IH B rrpegene if1. -t .. 0 · BO::JHIIKaiO~ gse 

He::JaBIICIIMbie KOM6IIHa~U:II: 

~2 S'mlSp (PtP~~nlsY·-:- -'(1+ JL)x[aiil.]z· 

·r.e: 1 ~ ~~~' . __ _ 
m3 ~m4Sp (p1qap11s) = JL[akl.]z, · 

12 

.• M2 , 
2JL= --1. m2 

(II.ll) 

IIonh::JYHCh (ITA), B rrpegene ill -t 0. MOJKHO Bhipa::JIITh rrpmmsegeHIIH 
4-BeKTOpOB B TepMIIHax x: 

2(p1q) = 2(p~k) = 2m2JL; 2(p1 k);,., 2(p~q) = 2m2JL(1- x); 

2(qk) =(PI+ p~)2 = 2m2JLX. 

Bug aciiMMeTpim (10) HB1IHCTCH .Hau6onee o6~uM, "'ITO cnegyeT II::J To
JKgecTBa 

[ii.La]z(kl.iil.) +[kl.iil.]z(aiil.) + [akl.]z = 0. . (II.12) 
. . . . 

IIpusegeM, HaKoHc~, BhipmKCHIIH gmt OiJ R B cny'mc cp .:_ pacccHHIIH.· 
,ll1IH rrpo~ecca ep -t en1l'+ ,· Bhl6npaH rrcesgo~eKTopHbiH .6.n7r- sapuaHT 
CBH::JII [2] . . 

O~>(mr+) _ q'lr ~ {". · (~+2m ~k:) +' :k~ (q +fit+ m)(~ · Xp ~-~) n B - -- -/5 n -n · /5 n - -nq 
~' . · v'2m kq 2JLm2 . _ 2m 

·+ Xn ~·~(PI- k+ m) k~-} + 9(llN1r) Pu).(PI- k) c~n~+) . 
-nq k. /5 ( k)2 2 . /5 2m · · 2pi • , . m · PI - • - JL 2m 

.· . . ..... · '·. 92 ;, ·.• 
. x[g1(qn).- q).n) -·2 JLmn).]; 

o~>(n1r+) ~ 9(!ln;)c~n1r+)~u).'( +' . )·~; 
n~' R •· 2m2 PI. q 

._,_, 

(II.13) 

. [ ( ~ ~) . 92 l x_g1 qn).- q).n - 2JLmn). Is, 

rge [3] PJ1..,(p) - MaTpii~a rrnoTHO~Tn n::Jo6apbl: · 

. . ""' ). -A ~ 1 
P11.,(p) = L.J u~'(p)u.,(p) = (p + M)[-g11., + 31~'1". 

). . . . 

1M ( ~' " ) 2M2 " "] +3 I P - /vP11- + 3 P P , 

P~'.,(p)pv = P~'.,(p)p" = 1~'P11.,(p) = P~'.,(p)'Yv = 0. (II.14) 

AHanorii"'IHble BblpaJKeHIIH gmi rrpo~ecca ep ~ ep7r0 TaKOBhl: 

o~>(P1r0)- q'lr{ k(q+fit+m)(~ _:_ XP ~~) 
n~' B -;- 2 /s 2JLm2 n 2m nq 

(
. ~ .. XP' ~-·~)· (PI - k + m) k~} 

- n- -nq . . .. /5 
2m · · 2p1 k · · · 

13' 



+!l(aivi) k 17 P0;..(p1 ·.,- k) cJ{'1r
0

) _ • • • 

m (p
1

- k)2 _ M2 2m /s[gi(qn;..-: q;..n 
g . 

+ ;(-.um)n;..]; 

· ( o C.{P7r0
) · 

ni'O~ p1r >_ = -"~--n Q~'(p1r+) 
C~n1r+) I' R , 

.(IT;15) 

rp;e [11' c~n7r+) = -../2/3, C~P7ro) = 2/3, g1r = 13.4, g(aNTr)/m = 12, . 
g1 = :4.4, g2 = 5.5; Xp = 1.79, Xn = -1.9t -:- aHOMaJihHhle MarHIITHbie 
MOMCHThl p, n. Mbi urnmih::JOBamr crr~~YIOIIliiC xnpaKTepncTIIKII pe::1o-

HaHCOB: 

N*(~(~ +)): 
-~(~(~+')): 

. 2 2 . .. 

JlHTepaTypa 

l.1 == i44o, r = 200, 

M = 1236, r ==: 115. 
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Ap6y30B A.B. HAP· 
-· Bo3MOJKHOCTb H3MepeHHSI CTeneHH nonepe'IHOH I 

DpoTOHa B AHcl>paKIJ,HOHHOM OOpa30BaHHH DHOHa 
CTOJIKHOBeHHSIX npH BhiCOKOH :mepmH 

PaccMOTpeH MexaHH3M B03HHKHOBeHHSI acHN 
TaU,HK nonepeliHO DOJISipH30BaHHOI'O DpOTOHa B 
poJI{AeHH.SI TIHOHa B ep- H pp- CTOJIKHOBeHH.siX npH: 
pH.si B03HHKaeT BCJieACTBHe HHTeJXPepeHll,HH aMn 
B npoMeJKyTO'IHOM CocTO.siHHH pp-+ pN* -+pN:n:, 
CHhiM <lJoHOM. ,lLn.si STHX 3KCKJII03HBHhiX KaHa..'IOI 
CHCTeMhl ( :n:p) HaXOAHTC.si B npeAeJiaX pe30HaHC 
C.SITKOB DpoU,eHTOB. 

Pa60Ta BhiDOJIHeHa B Jla6opaTopHH TeopeTH 
\. 

TipenpHHT Oth.e]lHHeHHOro HHCTHT)'Ta Sl]lepHbiX ~ 

IlepeBOA aBTOpoB 

Arbuzov A.B. et al. 
On a Possibility for a Measurement of the Tram 
Polarization in the Diffractive Pion Production i 
High Energy .Collisi~ns 

A mechanism of an asymmetry· arising of tl 
transversely polarized proton in processes of diJ 
and pe high energy collisions is considered. Tl 
interference of amplitudes; containing resonan1 
pp -+ pN* -+pN:n:, ep -+ et::. .-+ eN:n:, with n1 
asymmetry has magnitude of tenths percents in 1 
proton, when the invariant mass of the (N:n:) ~ 

mass. 

The investigation has been performed at 
Physics, JINR .. 

Preprint of the Joint Institl!te for Nuclear F 


