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06rn,aa xapaKTepMCTIUill pa60Thl 

8 ,Ll,IICCepTaL\Hlf rrpe,LJ,CTaBJieHbl pe3yJibTaTbl 3KCilepnMeHTaJibHOro IlCCJie,LJ,OBaHH.H CflllH-

3aB1!CIIMbIX Ha6JIJO,LJ,aeMbIX, ll3MepeHIIbIX BO B3aHMO,LJ,eficTBilll IIOJI.Hpll30BaHHblX ,LJ,efiTpOHOB 

C rrpOTOHaMII npn IlMIIYJibCe 3.73 f3B/c. B 3KCnepnMeHTe 3KCKJII03IIBHOro THIIa Ha 

ycKopnTeJie SA TURNE-II ( CaKJie, <l>pattu;1rn) c 11crroJib30Batt11eM cneKTpoMeTpa SPES4-

-rr l!CCJie,LJ,OBaJIOCb IIOBe,LJ,eHne TeH30pHOll Il BeKTOpnofi aHaJIIl3HpyIOIL\llX crroco6nocTefi 

ll o6JiacTH B036y;K,LJ,emrn PorrepOBcKoro pe3ottanca N*(l/2, l/2+)(1440) n t..(1232) 

Il306apb!. 

AKTyaJibHOCTb TeMbl .n;nccepTa:u;1n1 

O,LJ,HOH Il3 nan6oJiee aKTYaJibHb!X rrpo6JieM COBpeMeHHOll peJI.HTilBHCTCKOll .H,D,epttofi 

cj:lli3IlKll .HBJI.HeTC.H n3yqenne ClIIIHOBbIX xapaKTepllCTllK .H,LJ,epHblX peaKL\llll B o6JiaCTll, 

r,LJ,e B03MO;KeH nepexo,LJ, OT HYKJIOHl!b[X K KBapKOBbIM CTerreH.HM CB060,LJ,bl B .a,n:pax. 

Oco6hlll lll!Tepec rrpe,LJ,cTaBJI.HeT o6JiaCTb B036y;K,LJ,el!ll.H nepBblX 11yKJIOIII!blX pe3ona11c0B, 

r,LJ,e orrnca1111e ClICKTpa B036y;K,LJ,el!Hb!X C0CTO.Hllllll nyKJIOHa C lIOMOIL\blO KBapKOBb!X 

rrpe,LJ,cTaBJiennfi CTaJIKnBaeTc.a co 3Ha'IHTeJibHhIMll TPY,LJ,HOCT.HMll [ 1]. 

C lIO.HBJICHilCM B lIOCJie,D,nlle r0,LJ,bl xoponrn pa3BIIT0H T€XHIIKII C03,LJ,aHII.H 

IIOJI.Hpll30BaHHb!X ITY'IKOB 60JibII!Oll IIHTCHCIIBHOCTII II IIOJI.Hpll30BaHHblX MHIIIenell: CTaJIO 

ll03MO}KH0 BepnyTbC.H K npo6JieMaM Il3Y'ICHII.H B036y;K,LJ,€llll.H 6apHOl!llbIX pe3011a11COB 11a 

IIOBOM yp0B11e: CilllH-3aBIICIIMbJe 11a6JIJO,LJ,aeMbJe II03BOJI.HIOT JIY'IIII€ lIOH.HTb Mexa11I13M 

peaKL\Illl, rrpIIBO,Ll,.HIL\IIX K B036y;K):\€11IIIO 6apHOl!HbIX pe3oHaHC0B, II npIIHOCHT IIOBYIO 

Illl(pOpMau;mo O xapaKTepe B3allMO,LJ,eHCTBilll Ha 11 Ml!KpOCKOIIIl'leCKOM 11 ypoBHe. 

3aMe'laTCJlbl!Oll oco6en110CTb!O Il30CKaJI.HpHbIX CHap.H,Ll,0B .HBJI.H€TC.H OT6op no Il30CfIIIHY 

KOHe'!Hb!X COCTO.HHilii, II03TOMY ):\JI.II Il3Y'l€Hll.H B036y;K,LJ,€Hll.H 6apIIOHHblX N* pe30HaHCOB 

c 113ocnnttoM 1/2 oco6emrn npnBJieKaTeJibHO tteynpyroe dp pacce.attne. 

IToKa CYIL\CCTBYCT Kpafitte MaJIO 3KCnepI1MeHTaJibHb!X ,LJ,aHHbIX II TeopeTil'leCKilX pa6oT 

lIOCB.HIL\CHHbIX 3TOii: npo6JieMaTnKe. /1:aHHb!X no IlCCJie,LJ,OBaHIIIO IIOJI.HpI13aL\IIOHHblX 

11a6JIJO,LJ,aeMblX B peaKL\ll.HX C Il30CKaJI.HpHblMII cnap.a,n:aMII B 3KCnepHMCHTax 

3KCKJII03llBHOrO THIIa npOCTO HeT. 

OTCJO,LJ,a CJIC):(yCT aKTYaJibHOCTb IlCCJIC,LJ,OBaHH.H TCH30pHOii: II BeKTOpnofi 

anaJIIl3l!pyIOIL\llX cnoco611ocTeii: B tteyrrpyroM dp pacce.annII B 3KcrrepI1MenTe 

3KCKJII03IIBnoro THna ,n:JI.a dp-+ dN-rr(-rr) KananoB peaKL\Illl. 

li;eJib )l;llCCepTaIJ;HOHHOH pa60Tbl 

• 8KcnepI1MeHTaJibHOe IICCJie,LJ,OBanne TCH30pHOii: Il BCKTOpHOii: aHaJIIl3IlPYIOIL\IIX 

crroco6nocTeli neynpyroro pacce.anI1.a ,LJ,eliTponoB na rrpoTonax B o6JiaCTII B036y;K,LJ,enn.a 

Porrep0BCKOro pe3onanca II /1:CJibTa Il306apbl B 3KCnepHMCHTe 3KCKJII03IlBHOro THIIa ,LJ,JI.H 

dp-+ dN-rr(-rr) KaHaJIOB peaKu;1111. 

• I13Y'l€HIIC. 3aBIICllMOCTeli 3TIIX IIOJI.Hpll3aL\IIOIIHblX tta6JIIO,LJ,aeMbIX OT KBa,n:paTa 

nepe,D,anttoro '!eTblpex-IIMIIYJibCa, 3q>q>eKTllBHOii Macchi CIICTeMbl N-rr(-rr) II yrna BbIJICTa 

flllOHa OTHOCilTCJibHO 11arrpaBJICIII1.H IlMIIYJibCa CHap.a,LJ,a . 

• CpaBHCHile IIOJIY'ICHHblX aHaJIIl3IlPYIOIL\IlX cnoco6HOCTCH ,LJ,JI.H peaKL\Illl C 0):\HIIM II .D:BYM.H 

IIIlOHaMn B KOHe'IHOM COCTO.HHIIII. 

Hayqnrui: HOBH3Ha pa60Tbl 

• BrrepBb!C B 3KCII€pIIMCHTe 3KCKJII03llBHOro THIIa Il3MepeHbl TeH30pHa.H Il BeKTOpHa.H 

attaJIIl3I1pyIOIL\Il€ cnoco6HOCTII Heyrrpyroro dp pacce.aHII.H ):\JI.II KaHaJIOB peaKL\IIII C 0):\HllM 

Il .D:BYM.H lIIIOHaMII B KOH€'1HOM COCTO.HHIIIl. 

• BrrepBbJe B KIIHCMaTH'ICCKH rrepeonpe,n:eJieHHOM 3Kcnep11MeHTe c perncTpau;I1eii: 06eI1x 
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pacceHHHhIX qacnrn; 113Mepetta TeH30pHaH auaJI11311py1011IaH cnoco611ocTb Ayy pcaKU,llH 

dp -t pd y11pyroro pacceHHIIH Ha3a,n; D C.U,.M. 11p11 KIIH€Tl!qecKoi1. 3Heprirn cnapH,n;a Bb!lllC 
1 f3B/HYKJIOH. 

Hay'-IHO-npaKTll'IeCKrul u;eHHOCTh pa60Tbl 

• co3,n;aHo MaTeMaT11qecKoe o6ecneqemre ,ll,JIH o6pa6oTKII ;:i:annhIX 3KCnepnMeHTa E-

278C npone,n;eHHOro na ycKop11TeJie SA TURNE-II: 

yconepIIIeHCTBOBaHa nporpaMMa qTemrn 11 ;:i:eKo,n;11ponamrn nep13nqHoi1. 

nmpop1,mu,n11, 3an11caH11oi1. B npou,ecce na6opa ;:i:aHHbIX 3KcnepnMeIITa E-278C. 9rn 

nporpaMMa J)l<e IICIJOJib3J€TCH ,JJ:JIH o6pa60TKll ,n;aHHblX ,n;pyrux 3KCnepm1eHTO!l 
BhIIIOJIHeHHhIX Ha ycTaHonKe SPES4-1r; 

pa3pa6oTaHa npou,e;:i:ypa o6pa6oTKll 11HcpopMau,1rn OT ,n;pei1.cponh1x 

KaMep 11epe,n;Hero cneKTpoMeTpa II onpe,n;eJiellllH c Heo6xo;:i:nMoi1. ToqnoCThJO 

reoMeTp11qecKoro IJOJI0)K€HIIR pa3JI!l'lllb!X 'IaCTCII ycTaJIOBKll B e;:i:11noi1. CIICTeMe 
KOOp,!J;IIHaT; 

-- pa3pa6oTaHa npou,e;:i:ypa BOCCTa!JOBJICJIIIH IIMIIJJibCa ll onpe,n;eJICHIIR TJIJia 

qacTIIU,hI n cneKTpOMeTpe SPES4, pa6oTaBIIIero n naIIIeM 3Kcnep11MeHTe B 

cqeT'll!KOBOII MO,n;e. 11pou,e;:i:ypa l!CJIOJib3Y€TCR ,ll,JIH o6pa6oTKII ,n;aHHb!X ;:i:pyr11x 

3KC11ep11MeHTOB, JIOJIJ'l€HHb!X Ha 3TOII ycTaaonKe; 

- pa3pa60Ta11a npou,e;:i:ypa npone,n;eHIIH TpeKoB B ITepe,n;HeM cneKTpOMeTpe B 

TaKoi1. cxeMe 113MepeH11i1., Kor,n;a TpaeKTopnu qacTl!L\ ,n;o_ nxo;:i:a n o6JiaCTb Mar1111nwro 

IIOJIH He 113Mepa!OTCH, K0JIJiqecTBO KaMep Mll!JIIMaJibll0, a IIOJI0)K€Hlle cneKTpOMeTpa 

B6JIJI311 HepacceHHH0I'0 IlJ'IKa C03,JJ:aeT 60JibIIIIIC <pOHODb!C 3arpy3KJI. 9Ta npou,e;:i:ypa 

M0)K€T 6b!Tb IICIT0Jib30BaHa B ,n;pyrux 3KCnep11MeI1Tax; 

• C03,JJ:aHbl nporpaMMbl ,JJ:JIH MO,ll,CJIIIp0BaHJIR 3KC11ep11MeHTa JI cpam1emrn C 

CYIII€CTBYIOIIIIIMII TeopeTII'ICCKJIMII MO,ll,€JIHMJI. 

IlporpaMMbJ HaJIIICallbl B €,ll,IIII0M CTaH;:i:apTe, II03BOJIRIOIII€M JierKoe ncpecTpaIIBanue 

IIX ,n;m1 IICIT0Jib30Bamrn B ,n;pyr11x 3KCrrep11MeI-1Tax. 'l{acTb nporpaMM J)KC 

11cnoJib3JeTcH ,n;m1 11Jia1111pona111rn 3Kcnep11MeHT0n Ha. cneKTpoMeTpe MARUSY A 
JIB9 Ol15UI (2]. 

A.~Top 3aiu;mu;aeT: 

• H0BbJe 3KCnep11MeHTaJibllble ;i,aHHbJe O TeH30pHOH Ayy ll BeKTOpllOH Ay 
attaJI11311pyIOIIIIIX cnoco6nocTei1. tteynpyroro dp paccemrnH ,ll,JIH KauaJion peaKu,nn 

dp ➔ dN1r(1r) C 0,ll,HIIM II ,ll,BYMH IIIIOHaMII B K0l!e'IH0M C0CT0HHIIII ll o6JJaCTII 

t ~ (-0.22 ; -0.08) (f3B/c)2, C00TDeTCTBYIOIIIeii o6JJaCTII 3<p<peKTlllll!blX Mace 

~ (1.33 ; 1.48) f3B npu HMITJJJbCe ny'!Ka ,11,eiiTponoB 3.73 f3B/c; 

• 113y•iettne 3aB11c11MocTeii a11aJin3npy1011IHX cnoco6ttocTei1. Ayy II Ay peaKu,1111 dp ➔ 
dN 7r OT yrJJa llblJleTa JIIIOHa 0THOCIITCJlbHO na11paBJ1€1lllH llMIIJJlbCa CHap5l,ll,a; 

• H0Bb!C 3KCnepnMeHTaJibHblX ,11,aHHblX 0 TCH30pH0i1. allaJIIl3IIJJYIOIII€11 c11oco6nocn1 

Ayy peaKu,1111 ynpyroro dp ➔ pd paccemrnH 11a3a,11, B c.u,.M. npu 11Mny11bce ny•1Ka 

,11,ei1.TpOHOll 3.73 f3B/c C perncTpau,nei1. 06e11x qaCTIIL\ ll K0IL€'1110M C0CT0HJIIIII; 
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• nporpaM1moe 06ec11e•1eHne ,ri,Jrn o6pa6oTKII ;:i:a1111b1x • 3Kcnepm1eHTa E-278C, B 
K0Topo~1 anTop 11p11mwa nenocpe,;i,cniemwe yqacn1e Ha ncex CTa;1:irnx pa60ThI OT 

JIJialllljlO!lamrn ll31Iepe1111i1. ,ll,O JIO.'IJ11Clllrn pe3JJibTaT0B, 

Anpo6au;m1 pa60ThI: 
Pe3JJibTaTbl IICCJl€,ll,0BaJIIIII, na 0CIIOBe K0TOJlb!X Ham1caI-1a ;:i:11ccepTau,1rn, 

,n;oKJia,11,bmam1c1, ua uay•m1,1x ce~11111apax JIB9 O115IH, pa6oq11x cone11Iamrnx 

KOJIJia6opau,1m SPES4-1r, Me;K;:i:ynapo;:i:nhIX KOn<pepeHu,1rnx ISHEPP-XIV (1998 r.) 

(,Qv6na), ISHEPP-XV (2000 r.) (,Lt,611a), '16-th European Conference on Few Body 

Problems in Physic (Autrans, France) (1998). Pe3y,1bTaThI pa6oTbI ony6J1nKonau1,1 

B CO0TBeTCT!lJIOJI],llX ~JaTCJ)llaJiax KOII<pepem,1111 ' )KJJ)!Ia.,'laX II KpaTKlle coo611Iemrn 

Ol15IH", "TTnch~Ia n 9'l{A5I", B BU,ll,e npenpHHT0B. OcttoB11b1e pc3yJlbTaTbl n BhIBO,ll,hI 

,ll,IICCCpTaI],HII ll3JIO)l(Cllbl ll 6 11y6m1Kau,1rnx, CllllC0K KOT0J)b!X IIJ)llll€,ll,€H B KOHLI,€ 

aBTOpecpeparn. 

Co,n;ep)KaHJ1:e pa6oTbI 

)J:11cccpTarvrn C0CT0JIT 113 JlllC,ll,Cllll}], meCTll rJian, 3aKJJI0'l€IIII}] II CIIUCKa ll,IITIIJ)Ye~IOii 

JIIITepaTyp1,1. 

Bo BBe,n;eHIUI pacnrnTplrnaCTC}I llCT0!)llH ll3}"ICJIIIH PonepoBCKOro pe3onanca, 

nepe•rnCJrnIOTCH pa3JIII'lllhlC TeOpCTWieCKlle ~IO,n;em1, B K0T0J)blX npe;i,npmm~Ia!0TCH 

IIOllblTKII o6b5JCI-111Tb cro neo6bI'IHbJe CBOTTCTBa .• C,n;eJJall KpaTKJIII ofoop 3KCl!epm1enT0B 

no 113yqem110 ceqem1i1. B036y)l<,ll,emrn PoneponcKoro pc3onanca no B3amw;wiicTBUHX 

ll30CKaJIHjlllbIX cnapH,ll,Oll d, a. Pacc~IOTJlCllbl pa3JJJJqJlbl€ TC0J)€Tll'ICCKUe 110;1,XO,ll,bl K l!X 

om1cam110. O6cy)K,n;aIOTCH TaK)I(€ ,11,amlb!C IIIIKJil03llllllblX 3KCnepn~ICJIT0D no 113y•1en1110 

3aBIICHIIIllX OT cmma 11a6JJIO,ll,aeMblX ll HeynpyroM dA. pacce»Hllll ll II0llb!TKJJ ux 

T€0JlCTll'IeCK0II IIHTepnpeTau,1111. 

B nameM 3KcnepnMenTe E-278C Ten3opna» 11 BeKTopna» ana.11113npymn\ne 

cnoco6HOCTII Il3MepHJJllCb ll JalllIClll,IOCTII OT 1rna,11,paTa ncpc,11,aimoro 'l€TblJ)CXll~IIIYJ11,Ca 

t = (Pd - pd, )2
, 3<p<pCKTIIlllJOII MaCCbl N1r(1r) CllCTCMbl ll yum BblJICTa nnona B6JIH311 

nopora B036y:lK,D;eHHB PonepOBCKOro pe30HaHca. Knne~mTll'ICCirnH 06,CiaCTb Il 

(t, Mx) IIJIOCK0CTH, 3axnaTb1Bae~mn ll 3T0M 3KCnepl!MCIITe, JI0Ka3aIIa na pue. 1. 

9KcnepnMCHT 6b1J1 11p0Be,11,en na Bhrne,11,e11110M ny•1Ke yrnop11Tem1 SATURNE-II c 

noM0IIIhIO ycTanomrn SPES4-1r. BhlJJH 113MepenbI atta.1m3npy1on1,11e cnoco611ocn1 ;i,.:rn 

CJ1e;:i:ymn1,11x KaIIaJIOB ueynpyroro dp paccemrnH: 

dp ➔ d'p1r0 

dp ➔ d'n1r+ 

dp ➔ d'N1r1r 

(1) 

(2) 

(3) 

Cornacno Teopcn1qccKoii Mo,11,em1 rpynm,1 E.OccTa 13], n IICCJIC',L\yr~wii Kllll<'~IaTII'IC'CKOii 

o6JJaCTII p0)K,ll,Cllll€ o,n;noro lllIOJia MOX..:eT npOIICX0,ll,llTb B 0CII0BII0~l 'Iejl(\l B036y)l,;\('Illll' 

~(1232) ll 0,ll,HOM 113 llJKJI0JIOB cnap»,11,a IIJlll •iepC3 B036y)K/\PIIllC N* Il ~IlIIIl('IIII. J],pyl'll<' 

B03M0)1(1!b!C npou,eCCbl, JI0KaJallllblC na pnc.2, a TaK)l(C no:i6y)l(/l,Cilll(' fl ll Il c11apH;\l', lI B 

MJIJllen11, ,ll,OJl)l(llbl (n paMKax 3TOII ~IO,ll,CJ!ll) ,n;anaTb BKJ!a~ na ,!],Ba II0!)}l/\1"1 ~lC'IlbIIIP, '!('~I 

BKJ!a,ll, 0CH0!lllblX npou,eccoB: 

g,:t.~Ori-N.:....c+ JJ + 7ro 

I
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effective mass of N1t(1t)system, GeV/c2 

d d' ~p 
1=0, 1 /!:11,p,o,;; :--- - 7t 

e..------._N' 
a) 

d d' 

~.~ 
}: .,....,c l=O .,,. OOJ. .,., 

D -~.,.... N' ,__- N..--_ 

c) 

d d' 

~~~ 
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~N' 

b) 

d' d * ~.~,,7t 
l;Q :~~ o~w.. .,- /.,.., ,,,,. 1t 

D ~-.,...- N' 
,-.-- N,.-.._ 

d) 

PIie. 1: 3aBIICIIMOCTb He,[\OCTaJOll\ell 11,laCCbl Mx PIIC. 2: OCHOBllbie ,[\HarpaMMbl rrpol_\ecca 

(3cp<peKTIIBHaa Macca N 1r(1r}} OT KBa,n;paTa p(d, d')N1r(1r): a) B036y)K,n;eHHe ~ mrn N* 
rrepe,n;a11Horo 4-HMITJJibca ltl rrpu HMITJJihce B ,n;ellTpo11e; b) B036y)K,n;c1rne PorreposcKoro 

na"IaJibHoro rry"IKa ,n;ellTpoHoB 3.73 f3B/c; pe3ouanca B ,n;ellTpo11e; c) II d) B036y)K,n;emrn 

3au1Tpuxosa11a o6nacTh, ,n;ocTyrruaa B ttal!leM PorreposcKoro pe3011aHca B MHIIIeHH. 
3KCrrepuMe1ITe. 

d + p--+ d' + N*(1440), N*--+ n + 1r+ 

d + p --+ d* + p, 

d + p --+ d* + n, 

d* --+ d' + 1r0 

d*--+ d' + 1r+. 

3,n;eCb d* -COCTOllHIIe .n;ayx HYKJIOHOB IIOCJie pacceaHIIll C 0,.[\HIIM II3 HYKJIOUOB 

B036y)K.n;eHHb!M B .6. II3o6apy, KOTOpoe IIOCJie IICIIYCKaHm! IIIIOHa CHOBa 11 co61IpaeTCH 11 

B .n;ei'iTpOH. B o6JiaCTII rrepeKpb!Tllll pe3011a11coa B03M0)KHbl IIHTepcpepeHII,IIOHHhle 

3cp<peKThl, KOTOphie MoryT rrpOllBJlllTbC.H B rroae.n;emrn IIOJI.HpII3aII,IIOHHb!X 11a6mo.n;aeMbIX, 

oco6euno Ay. lfa-3a coxpa11e1rn.11 II30CIIIIHa, BhI,L\eJiemie Ka11ana peaKII,IIII (3) II03BOJiaeT 

IIOJIHOCTb!O II36aBIITbC.H OT BKJia.n;a B036y)K.n;eHIIll .6. II306apb! 11 B c11ap.11.n;e 11 II cpaBHIITb 

aHaJIIl3IIpyIOIII,IIe crroco611ocTII KallaJIOB C rrpIICYTCTBIIeM .6. II306apbl II 6e_3 nee. 

B I rJiaae .n;aeTc.H orrIIcaHIIe ::iKcrrepIIMeHTaJihHOii ycTaHOBKH SPES4-1r H rrpo11,e.n;yph1 

rrpoae.n;eHH.H 3KcrrepnMenTa. Ycrn11011Ka SPES4-1r cocToaJia H3: 

• <poKycIIpy10III,ero MarttIITl!oro crreKTpoMeTpa BhICOKoro pa3perne11H.11 SPES4; 

• .n;eTeKTHPYIOIII,eii CIICTeMbI, pa6oTaIOIII,eii a coarra.n;eHIIII c HMM. 8Ta CIICTeMa BKJiloqaJia 
a ce6a: 

• .L\HIIOJihHhiii MarttIIT TETHYS 

• ITepe.n;HHii crreKTpoMeTp, (FS -Forward Spectrometer) 

• BoKoaoii crreKTpoMeTp (LS -Lateral Spectrometer) 1 

• 6-CM )KII,.[\KOBO,L\OpO,.[\HOii MIIIIIeHII, paCIIOJIO)KeHHOH a Me.n;Hamrnii IIJIOCKOCTH ,.[\HIIOJihHOro 

1 
l1mpopMal_\H.f[ C Hero He HCilOJib30BaJiacb npll o6pa60TKe ,n;aHHb!X Harnero 3KCnepHMeHTa, Il03TOMY 

,n;aJice pe'lh ,n;aJiee rroli,n;eT T0JJhK0 o Ilepe,n;HeM cneKTpOMeTpe. 
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~iarmITa TETHYS 

Lateral 
Spectrometer 

Forward Collimator 
Spectrometer 

SPES4 

Intermediate 
Focus 

PIIc. 3: YcTa11011Ka SPES4-1r 

!l 

Final 
Focus 

t.IacTIIll,hl C 60JibIIIHM HMIIYJibCOM (d'), pacce.HHHb!e Ha MaJibie yrJihI, .n;eTeKTHpOBaJIHCh 

qJOKJCHpyIOIII,IIM MarHIITllb!M crreKTpOMeTpOM SPES4. 3ap.H)KeHHbie BTOpllqllbie qacTIIll,bl 

C cyIII,eCTBe1rno MeHblllIIMII HMIIYJibCaMII ( rrpOTOI!hl If IIIIOHhl) .n;eTeKTilpOBaJIIICh 

Hecp0Kyc11py10III,eii rnIIpoKoarrepTyp11oii CIICTeMoii 11 FS+ LS 11
• CxeMa ycTaHOBKH. 

II306pa)Ke11a Ha p11c. 3. 

CocTO.HHile IIOJI.HpII3a11,11u .n;eiiTpOHHOro rryqKa MeH.HJIOCb Ka)K,.[\blll 11,HKJI ycKopeHH.H. 

11crrOJib30BaJIIICb CJie.n;yIOIII,He COCTO.HHII.H IIOJI.Hpll3aII,Hll: 5, 6, 7, 8 (a 060311aqe1111.11x 

CaTypn-II, CM. Ta6JI1111,y I). 

Ta6JI1111,a I. MaKCIIMaJihllbie 3Haqe1111.H BeKTOpHOll If TeH30pHOll napaMeTpOB 

rroJiapH3a11,1111 rryqKa Ha ycKop11TeJie CaTyp11-II 

HoMep COCTO.HHH.H 

IlOJI.HpII3aII,HH pmax zz pmax 
z 

5 +1 +1/3 

6 +1 -1/3 

7 -1 +1/3 

8 -1 ::-1/3 

CyMMa COCTO.HHIIH 11 5+6" ( 11 7+8 11
) .n;aeT IIOJIO)KIITeJibHYIO (0Tpu11,aTeJibHYIO) 

TeH30pHyIO IlOJillpII3aII,IIIO rryqKa 6e3 rrpnMecn BeKTOpl!Oll IIOJI.HpH3a11,n11. CyMMa 

II 5+ 7 11 
(

11 6+8 ") .n;aeT IlOJIO)KHTeJihHYIO ( OTp1111,aTeJibHYIO) BeKTop11y10 IIOJI.Hp113aII,IIIO 6e3 

rrpnMec11 Te113op11oii. KoM611Ha11,11.11 11 5+8 11 
(

11 6+ 7 11
) .n;aeT 11erroJI.11pn3oaa11111,1ii nyqoK. 

Och KBaHTOBaHII.H CIIIIHa ,n:eiiTpOHa 6b1Jia rreprreH,.[\IIKYJIHpHa K IlJIOCKOCTH, co.n;ep)KaIII,eii 
11 cpe.n;111010 11 op6HTY ycKOpHTeJI.H. IToJI.11p113a11,11.11 ll3MepHJiaCb nepHO,.[\IlqecKn (npn CMeHe 

11acTpoeK cneKTpOMeTpa) C IlOMOIII,hiO H113K03HepreT11qecKoro IToJI.HPIIMeTpa ycKOplITeJI.H 

CaTyp11. HcnoJih30aaJiaCb peaKII,H.H: d(d, p)t np11 Ed = 400 K::iB. Cpe,n:1111e 311aqe11HH 

rroJI.HpH3a11,1111 rryqKa 6hIJin: Pzz = 0.902 ± 0.015 H Pz = 0.311 ± 0.008; JPtl = JPil 
(JPtzl = IPizl), r.n;e (Pfz n Pf Te113op11a.11 11 aeKTop11a.11 noJI.11p113a11,n11 rryqKa, och Z 
CB.H3aua C CIICTeMOH KOOp.n;1111aT IICTOq11nKa IlOJI.HpH30BaHHhlX .n;eiiTpOHOB). 

B COOTBeTCTBHH C 11 M3,L\IICOHOBCKIIM corJiarne11neM 11
, B aHaJIII3e ,.[\aHHhIX 6bIJia 

Bb!6pa11a .n;eKapTOBa CIICTeMa KOOP.L\HHaT C OCb!O z B,.[\OJib rra,n:amrn;ero rryqKa, OCb!O 
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y, rreprreH.n.nKyJrnpHofi K IIJI0CK0CTH pacceamrn n rrapaJIJieJibH0fi 11arrpanJiemno ocn 

KBaHT0Bamrn CIIll!Ja .n.efiTp0Ha, 0Cb X 6bIJia BbI6paHa TaK, 'lT06bI II0JIY'lllTb 11 rrpaBbii1 11 

KOOp,ll.HHaTHblll 6a3HC. Ce'!eHne Heyrrpyroro dp paccemurn M0)KCT 6b!Tb 3arr11ca110 

CJie,ll.yIOlllllM o6pa30M: 

± o [ 3 ± ( 1 ± )] a (01r, t) = a (01r, t) 1 + 2Pz Ay 0", t) + 2Pzz Ayy(01r, t , (-1) 

r.n.e a 0 n a± ce'leHHH rroJIHpn3onamwro H HerroJIHpH30Bamrnro rry•1Ka +, -, 0 060311a•rn10T 

C00TBeTCTBY!Ollllle II0JIHpll3aU,llll IIY'!Ka; Ay(0,r, t) ll Ayy(0,r, t) BeKT0pHaH H TeII30pHaH 

II0JIHpH3aU,llll peaKU,llH; 0,r r0pll30HTaJibllblll yroJI BbIJieTa IIII0!la 
I 

0,r = arcsin[Px · (p; + p;)- 2 ], r.n.e Px, Pz K0MII0lleIITbl IIMIIYJibCa rrnona. 

113 (4), IICII0J!b3YH KOM61IHaU,1III C0CT0mlllfi rrom1p!I3al\lIII IIY'IKa: 'IHCT0 TeH30PHYIO 

(6e3 IIpllMeCII BeKT0pH0ll IIOJIHp1I3aI\1Ill) ll 'll!CT0 BeKT0p11y10 (6e3 IIplIMeCI! TeH30pHoi1 

rroJIHp1I3aU,1III) Kor.n.a P:} = Pi; (P:}z = Piz) rroJiyqaeM: 

2 a+t - a-t 
Ayy(01r, t) = Pzz . a+t + a-t (5) 

2 a+ v - a- v 
Ay(01r,t)= 3Pz. a+v+a-v (6) 

r.n.e a+,- t,v ce'leHIIH ,ll.JIH TeH30pHoi1(BeKTOpttofi) rrom1p1I3aU,1III rry'!Ka. 

B ttarneM 3KcrrepnMeHTe TeH30pHaH Ayy II BeKT0pHaH Ay attaJIII31Ipy10m:1Ie crroco611ocT1I 

Bbl'llICJIHJIIICb ,l].JIH Ka)K,l].0ll peaKU,llll cornaCH0 CJie,ll.y!OllllIM cpopMyJiaM: 

2 N5 + N6 - N1 - Ns 
Ayy(01r,t) = Pzz. Ns+N6+N1+Ns 

2 N 5 - N6 + N1 - Ns 
Ay(01r, t) = 3Pz . Ns + N6 + N1 + Ns 

N 5 - N6 - N1 + Ns 
Ao(01r, t) == Ns + N6 + N1 + Ns 

(7) 

(8) 

(9), 

r.n.e Ns, N6, N7 II Ns - K0JIII'leCTB0 co6b!Tllll 11a Ka)K,l].0e C0CT0HHIIC IIY'IKa, H0pM1Iponammc 

Ha C00TBeTCTBY!Ollllle llHTeHCIIBH0CTII. 

IloCJie,l].Hee cooTH0rneHHe orrpe.n.eJIHeT II JI0)KHYIO 11 
( amiapan1y10) 'ac1IMMeTpmo. Ee 

BeJill'll!Ha K0HTp0JIIIp0BaJiaCb ,l].JIH Bcex KaHaJI0B peaKU,IIll II 6bIJia 6JIH3Ka K HYJII0, 

,l].0Ka3bIBaH TeM caMbIM K0ppeKTII0CTb IT0JIHp1I3aU,l!0IIHblX II3MepCIIlli1. 

Bo II rJiaBe 0IIIICbIBaIOTCH KaJI1I6poBO'lHbie II3MepeIIHH II MeT0,l].l!Ka o6pa60TKll 

II aIIaJIII3a 3KCrrepllMeHTaJibllblX ,l].a!l!lb!X. ,l.l,aeTCH xapaKTepnCTIIKa MaTeMaTl!'IeCKOro 

o6ecrre'leHIIH, C03,l].aHH0ro ,l].JIH aHaJill3a 3KCrrep1IMeHTaJibHb!X .n.aH!lbIX. OnlICbIBaIOTCH 

rrpou,e.n.ypbl onpe.n.eJieiIHH K00p,ll.lIHaTbl 110 ll!Iq>OpMaU,IIII 0 BpeMeIIU .n.peficpa B KaMepax 

Ilepe.n.nero crreKTpoMeTpa. ,l.l,aeTCH KpaTKoe 0111IcaH1Ie npou,e.n.yphI noccTanonJiemrn 

llMIIYJ!hCa B Ilepe.n.11eM cneKTp0MeTpe 2
. Om1ca11a MeT0,l].IIKa B0CCTaH0BJICIIIIH llMIIYJibCa II 

011pe,1J.eJie11na THrra qaCTIIU,bI B SPES4. PaccMoTpetta npou,e.n.ypa 1I,1J.eIIT1Iq>nKaU,HII qaCTIIU,, 

2B amwm3e .n,aHHbIX, npone.n,emIOM anTopoM pecpepam, 11cnoJib30Ba.nacb npo11e.n,ypa, pa3pa6omnna>1 
JI.C.A)Kr11peeM. Otta no.n,po6tto 01111ca11a n ([1] CM. c1111coK pa6oT). TaK)Ke 11c110Jib30Ba.nacb 
3KCTpanon11ponaH11a>I KapTa MarmITnoro non>1 TETHYS, nony'lemia>1 B.ArycT11111,>1KOM, M.Karapn11coM, 
P.Kynne II JI.<I>ap11 ((1] CM. Clll!C0K pa60T) 
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perncTpupyeMbIX B Ilepe.n.HeM crreKTp0MeTpe no IIMIIYJibCY, IIHq>OpMau,1111 0 BpeMeHII 

11poJieTa II II0TepHX 3I!eprH11 B ro,l].0CK0IIe. OrrllCbIBaeTCH rrpou,e.n.ypa rrpoae.n.eHHH. TpeK0B 

n YCJI0Bl!ll 6oJiblllOH Jarpy)KeHH0CTll Ilepe,n;aero CIICKTp0MeTpa q>OHOBbIMII co6blTllH.MII. 

,l.l,aeTCH xapaKTepHCTHKa KPHTep11eB OT6opa co6hITIIli. 11,n;eHTll<pllKail,IIH. KaHaJI0B peaKil,llll 

11poao,n;uJiaCb 110 11e,n;ocTa10ru:eit Macce HeitTpaJibH0it CHCT€Mbl. 

B Ka'leCTne KaJin6poao'!Horo npou,ecca ncnOJih30BaJiacb peaKil,IIH. ynpyroro dp ➔ pd 
paccemnrn Ha3a,n; a c.u,.M., Kor,n;a a Ilepe.n.HeM cneKTpoMeTpe perncTp11poaancH. Me,n;JieHHbiit 

,n;ei1Tpo11 (Pd= 0.8 raB/c), a a SPES4 - 6bICTpblli np0T0II (p,, = 2.92 raB/c). 
OcnODilbie xapaKTCpllCTIIKII YCTUII0DKll ll rrpou,e.n.ypbl na6opa ,n;aHHblX np11ae,zi;eHbl B 

m6m1u,e II n ,zi;uccepTau,1m. 

B III rJiaBe np11ne,n;e11bl pe3yJibTaTbi M0,l].eJillp0BaHmI 3KCIIepnMeHTa no q>a30DOMY 

06-1,eMy peaKu,ni1 (puc.4), a TaK~Ke c yqeT0M MaTpnqnoro aneMen-ra peaKil,HH p(d, d')X 
n Mo.n.e.rm E.OceTa (p11c.6). IlocKOJihKY Tpnrrep SPES4 n FS npe,zi;rronaran coana,zi;enne 

SPES4 

IT~'' ··: __,. .. ·~ dp-tdn..:• (b) 
••lntMFS -•10 -0.5 
, I 

•20 -0.05 0 0.05 •1 0 
ZIBO 

0.5 1 1.5 
d~tctron4PIP, • •• mom•ntum. O.Y/o 2000 

l 1 l 1 

io.s dp---tdpft1 (c) lfo.5 dp-tdN11:•111: (d) 1750 
plnth•FS ••tntheFS 

0 - 0 e· 1500 

-0.5 
., -0.5 1250 v 

-1 0 0.5 1 1.5 -10 0.5 1 1.5 1000 
proton momantum, OeV/c •• momentum, O.V/0 

l t l 1 
-~ 750 

l!o.s dp--tdpn (1) lfo.5 .. _ ~\-__ . (I) 
plnlhefS SOD 

&#" .. ' 
0 0 dp--tdp11•11-

.-lnthafl 250 
-0.5 -0.5 

•10 0.5 1 1.5 •10 0.5 1 1.5 
02.1 

proton momentum. O.Vlo •- mom.nlum, O.V/o dtutron1 pd, 0.V/o 

Pnc. 4: AKcem-a11ch1 AJ!l'I paJJIH'lIIbIX KaHanon Pnc. 5: ll~myJihCHbiit crreKTP pacceHHHblX 
peaKl.lllll paCC'lHTallllble C Il0M0ll\blO naKe-ra ,n;ell.Tp0H0D. Pacnpe;i;enem1e nocrpoe110 C 
GEANT. d' perncTpnpye-rca B SPES4. ncnOJib30na111IeM MaTpH'IHoro aneMeHTa 
Co6b1Tnll re11ep11ponanncb no q>aJOBOMY E.Oce-ra. lllTpnxoeKoit 0TMe'leHo eo36y)K,!J;eH1rn 
ofr1,eMy c uoM0ll\blO rrporpaMMhI GEN- PoneponcKoro proo11aHca. YKaJaHhI 06118.CTn, 
BOD. a) l1MITYJibC-ropH30HTaJ!bHblll. yrOJI C00TBeTCTBYIOll\ee HB.C'fpoll.KaM cneKTp0MeTpa 
paccemmbIX .n.eitTpo11on n SPES4. b), c), Ha Il,CHTpaJihHhie IIMIIYJibChI SPES4: 2.85 
d), e), f) l1MnyJibC-I'OplI30HTaJ!bHblll. yrOJI raB/c, 2.94 rsB/c, 3.04 raB/c 
3apmKeHHblX BT0pll'IHblX 'laCTHLI B FS ,!l;Jlll 
peaKL1HH dp ➔ dN7r(7r). 

Me)K.n.y cnmanaMn OT SPES4 n Ilepe,zi;nero CrreKTpOMeTpa, o6nacTn yrnoa n nMnyJibC0B 

BT0pll'lHbIX qacTHU, OT pa3JIII'lHblX KaHaJI0B peaKU,llll (1-3), ,zi;ocrynnble ,!I;JIH. perncrpail,Hll, 
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CllJlbH0 pa:3Jlll'Ia.Jll1Cb (pHc.4(b-f)). 9TO 6bIJIO llCil0Jlb30BaH0 ,!VU! YJIY'IllleHirn Bbl,D.eJleHHH 

K8.H8.JI0B peaKl.\llll. 

Pac'leT MCT0,ll.0M MouTe-Kapno C y'leT0M MaTpll'III0r0 3JleMeUTa, pacC'IHT8.HH0ro no 

M0,D.eJIH E.OceTa, (pllc.5) IIOKa.3bIB8.CT paCUOJIO}KeJme o6JiaCTell llMIIYJlbCOB pacceHHHblX 

,n.ellTponon, 3axnaTbmaeMwx npH pa.3J1H'lllbIX nacTpollKaX SPES4 OTHOCHTeJlbllO 

npe,n.nonaraeMoro nonomettnH PonepoacKoro pe3onattca H !::.. H306apb1. 

B paMKaX 3T0ll Mo,n.enn, ll3-3a CllJlbHOll t-38.DHCHM0CTH cpopMcpaKTOpOB ,n.ellTpona, 

II0JI0}KeHHe MaKCHMyMa Ce'!eHHH B036ym,n.enHH PoneponcKoro pe30H8.HCa B MaCC0BOM 

cneKTpe 0Ka.3bIBaeTCH C,ll.Bll!IYTO OTHOCHTeJlbllO H0MllllaJlbJI0ro 3Ha'leHHH MaCCbl pe3oua11ca 

~ 1440 MaB, B CTopotty Mettbll!HX Mace. 

ECJIH 3T0 TaK, TO BO Been Kl!HeMaTH'leCKOll 06nacn1, l!CCJ1e,n.oaau11oll B 3KCnepnMeHTe 

E-278C ,n.onmeu ,n.oMHnnponaTb PoneponcKnll pe3011a11c. 

B IV rJiaBe o6cy)K,ll.8.eTCH an8.JIH3 ,n.aHHblX ll pe3yJlbTaTbl ll3MepeHHH TeH30pHoll 

0 
N 
I-

1.5 

0.5 

-0.5 

p(d,p)X & p(d,p)d 

,,~ 
tw 

El m 
f.., .. 

¢,CDCDCD 

/;;;;;--

r,:-,1.••• 
mlil+1r ... 
.!11! ... + t 

.. ~~ .. 4>' q, + + 

-1.5 ~~~~~~~~~~~~ 
0.0 0.2 0.4 0.6 0.8 

k , GeV/c 
1.0 

1.0 r.=====:;-.--..---,,--.---,-, 

-4:.~ 

0.5 

Jl(d,d')X 

□ 0 0 
Thl1ur,crlmenl 

,A p(d,d')N11 

T p(d,d'JN111 

..19 +¢ 
.fJt~f .+. * 

9 ? ? 

o.o 1,~·v I 

o.o 0.1 0.2 0.3 0.4 
·I (GeV/c)2 

P11c. 6: ,IJ:an11b1e o T20 ,n.Jrn peaKI.\HH p(d,p)d PHc. 7: Cpaa11e11He TeH3opuol1 

ynpyroro paccemnrn Ha3a,n. (l.\.M.c.) (cneTJlbie aHaJIH3ttpy1011.\el1 cnoco6HocTn A1111 ,ll.JIH 

Kna,n.paTbl ll nycThie Tpeyr0Jlhlll!Kll H3 [3,4]) p(d, d')X (,n.amihie ll3 [6]) C pe3JJlhTaTaMH 

u ,n.m1 p(d,p)X pa3nana ,n.el1TpoHa npH 0° ualllero 3KcnepuMeHTa •,ll.JJH ·peaKI.\Hl1 

npu Td = 7.4 f3B/c (cneTJJhie KPY.lKKH dp ➔ dmr+ H dp ➔ dp7r7r. ,IJ:a1111we ,n.pyrHx 

113 [5]) TeMHhll1 KpJ.lK0K: ,n.allllhle uawero 3KcnepuMe!IT0B: KBa,n.paThl, KPY.lKKH ll poM6hI 

aKcnepnMeHTa ,ll.JIH p(d,p)d npu T')c.m. = C00TDCTCTDYIOT Pd= 9 GeV/c, Pd= 5.5 GeV/c, 
180° r,n.e o6e 'laCTHl.\hI ,n.eTeKTnpymTCH B Pd= 4.5 GeV/c. 
conna,n.eHHll. ManeHhKHe TeMHhIC KBa,n.paTbI: 

,n.a1111h1e Hawero aKcnepuMeHTa ,n.nH p(d,p)X 
npn T')c,m. = 180°. ,IJ:am1b1e II0CTp0ellhl KaK 

c:pyHKI.\IIH nepeMeHH0l1 CBeT0B0ro cppOHTa k 
(nMIIJJihC HJKJ!0lla B ,n.el1Tpoue). 

ananH3Hpymrn;ell cnoco611ocTH ynpyroro pacceHHHH Ha.38.,ll; p( d, p )d B C,l.\.M.. B HallleM 

3KCnepHMe11Te anepBhJe 6bIJla ll3MepeHa TeH30pHaH aH8.Jlll3Hpymrn;aH cnoco6HOCTb ,ll,JI.H 

3T0ll peaKl.\llll K0r,n.a o6e '18.CTlll.\bl perHCTpHpyIOTCH. IIony'leHHbJe ,ll.RHHbJe xopOlllO 
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C0BIIHJIII C 113BCCTl!hl~III ~Ill[)Ollbl~III ;i,a,1111,1~111, IIOJIJ'IC!lllhnlll B 3KCnep11~1e11Tax, r,il,e 

per11cTp11pona1iac1, T0albK0 011,11a 113 paccem1111,1x •iacTIII.\ ( 01. pnc.6). 

Ha pm:.6 Ta1OKe npe;i,cTaBJ1e111,1 110"1y•1e11111,1e B name~, 3Kcnep11~1e11Te .:tannbie 

,LJ,Jrn Ayy peaK1\1111 pa3na.1a 11,ei1Tp011a p( d, p) pn, 01111 TaK)KE' xopoll!o comacyIOTCH c 

ouy6alllKOBal!II1,l~lll D .11ITepaType. 

B V rJiane np11ne.n,e11b1 pe3yJ11,TaT1,1 II3~1epe111rn Te113opnoi1 11 neKTopnoii 

a11am1311pyIOIUIIX cnoco6nocTeii II 06cy;1qa10TOI OCHOBIILIC 3aKOII01Iep11ocn1 IIX 

fI0BC,1,CIIIIH. Pe3,VJlbTaTbl II3~Iepemrn TCll30p110i1 II neKT0pnoii anaml311py!0IUIIX 

c11orn611ocTeii ,1,.151 pca1<1111r1 dp--+ dmr+ (7r+ IJ IIepP;1,11eM cneKTpmICTpe) 11 dp--+ dp7r0 (p 
B IIcpC,Ll,IIC~I CIIP.KTpO~!eTpe) D 3aDJICil~IOCTII OT t II rop113011Taa1bllOro YLla DLIJICTa nnona 

I 

Orc = arcsin[px • (p;, + p~)- 2 ], noKa3a111,1 na pnc.8. 

Co61,1T11H OT pcaK1\11ii dp --+ dp7r0 11 dp --+ d1m+ per11cTp11py10TCH n cneKTpo~1eTpe 

SPES4-7r n C0B('p111emw pa3JIIl'lllbIX o6naCTHX yrnon n1,1JieTa mwnoIJ. ll11Ip11ua .n,oCTynnoii 

06.1acn1 yrnon IlblJICTa IIIIOHOB OT peaKI\1111 dp --+ dp7r0 ~1a,1a ( OT611pa.111CL TO.lb KO 

npoT0111,1 c 11~111yJ11,cm1 < 0.5 f3B/c, 01. p11c.4(c)), a ;1,m1 dp --+ dn7r+ 3Ta o6m,CTL 

,il,OCTaT0'III0 lllllp0Ka (p11c.4( B)) II 1\IO)KCT 6b!Th pa3611Ta 11a 3 no,1,06JiaCTJ!. ,0:.151 Ka)K;(OIT 113 

IIIIX Ilbl'IIICJUIJIOC:b cpc,LI,11ee 311a•1em1e )TJJa IlblJICTa IIIIO!la II Ayy Dbl'IIIG1HJiaCb OT.n,em,HO 

/~Jrn co61,1T11ii 113 Ka)K/\0ii no,r106mtcn1. Ayy II Ay ,vrn dp --+ dN 11" npoHnJimOT c11.1Lnyw 

yrJJOIJYI0 3am1C1IM0CTb p11c.8(g,h) , np11 :-JTmr TCII30pllaH ana,111311py10111,rn cnoco6110C'Tb 

0Ka31,maeTCH •1cTnoii cjiynK1wcw ynrn, a BE'KTop11m1 a11a;111:111py1011.\a51 cnoco611ocT1,­

He•1eTnoi1 cjiymo\11Ci1 yr;ia, 6m13KOii K nymo npn 11y11cIJ1,1x yr.mu IJbrncTa nnona. Bo,11,maH 

pa:i11m1a MC)K,ll,y 3mv1e1111HMII Ayy (Ay) 113~1cpcm11,1x np11 o.n,1111aKon1,1x Jtl /1,Jrn K,rna:10n 

dp --+ dp7r0 11 dp --+ d1m+ ofrhHCll5IeTCH Tc~,, '!TO 3TH pcaKI\IIII 113~iepm111c1, n pa3.111•m1,1x 

o6JiaCT51X yrJ10Il DblJleTa IlH0IIOD. 

Ha p11c.9 n01m3a111,1 pe3yJILTaTbI 113~1epe1mH anam1311py1on111x cuoco6noCTeii ;i,:rn 

peaKl.\1111 dp --+ dJV7r+7r (7r+ B ITcpc,ri;ne~r cneKTpo~1npe) 11 dp --+ dp11+11"- (p 
Il ITcpe,i],neM ClleKTJJOMeTpe). B 3TOM 3Kcnep11~Ie11Te co61,1TIIH OT Kalla.'IOB peaK!\IIII 

C ,il,DYMH m1011aM11 B K0IIC'III0M C0CT0HIIIIII Ilbl.D,CJrnJII!Cb ,I\B,V~IH cuoco6a~111: 7r+ 11:111 

fJ per11CT!)IIJJ0llaJillCb D IIepC,I\IICM Cfll!KTJ)O~ICT!JC. Bbl,'\P,1<'111151 31'IIX Killli\:I0B 110 

per11CTpal.\1III 71"- ne IIp0113B0,l\IIJI0Cb 113-:Ja ~I;lJIOCTII aKCCflTHl!Ca II, ('00TBPTCTBPIIIIO, 

MaJIOH CTaTIICTHKII TaKIIX co6blTl!H. Pe3yJibTaTbl 113Mepemrn TPll30!)110i1 a11a:rn:111py1011wii 

cnoco611ocTH ,I\JIH ,I\DJXIIH0IIIlblX KanaJJOll, llblllOJIIJelIIlbie /~BY~IH y1m:mII1lbl~III CIIOCO0a~m. 

xopomo conna,l\a10T Me)K,l\Y co6oii. 

IloJI)"IellIILie Jna•iemrn a11am131Ipy1011111x cnoco6nocTeii 11p1m<>;v•111,1 B Ta6.:1mw IL 
VI rJiana Il0Cll5111\Clla cpannemuo noJ1y•1emI1,IX amu111:mpy101I\IIX ('IIOCO0IIOCTPii 

C 113BCCTilhlMII ,l\allllblMII .n,pyr11x :➔ KCUCpll~IeIITOB, a THK)!((' -- C pe:Jy.1hT,1Ta~m 

MO,l\eJ111ponamrn. OTMC<Iell0, '!TO 

c11oco611ocTblO Ayy ,1\JIH peaKI\1111 C 

Ill10llaMll D K0IIC'IIIOM COCT05Illllll 

pa3IIIIl\a MC)K/1,,Y Tl'Il'.lOJJII0IT a11a.:m:i11py101!\l'i1 

0;11111~1 (dp --+ d,m+) 11 ;\n~·~rn (dp --+ d.\'7r7r) 

IICCJII\l'CTBCIIIJa (c~I. p11c.7). O)Kil;\aJH)('I,, 'IT0 

)\DJXIIll0IIIIOe KOIIC'III0C COCT0HillIC C00TBCTCTBJl'T 'IIICTm1y Cill'lla.ny OT PonPJHlBCKOl'O 

pe30llaHca, TOr,l\a l«U< K0IIC'III0C C0CT051Illll' C 0/\1111~1 11110110~1 ,IO)!(('T II0HBl!Tbl'H II 

3a C'ICT pacna;\a PoncponcKoro pe:io11a11ca, 11 :ia C'l<'T pacna;\a ~-11:io6ap1,1, 0;111,uw: 

cornacno M0,l\CJlllp0Banmo C MaTpll'Illbl~I 3JWW'IIT0M 110 ~10)\l'.'lll E.OC'l'Ta (p11r.5) B 

paccMaTplmacMOII o6JmCTII BIOla/\ OT .6. lie IIJJCBbIIIJal'T ~ 50% OT BKJJa,'\il N*. 
Ha pnc.7 111MCJ)l'llllble B mu11e~1 :➔ KCIIeJ)ll~ICIITl' TPll'.l0JJl!bl(' a11a.:111:111py101I\lll' 

c11oco611ocT11 cpaBIIIIllill0TCH C 6Jlll)Kaiilllll~III 110 11~111y.111,c·y llilJWTaJ0II\Pl'0 11~·•1Ka 
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113BeCTHbI!I.III ;J,a1111bI!1,lll )],Jill 1111K.110311B11oro pacce.H111rn dp ➔ dX. 
,LJ:,1.H 1111KJII0311BllbIX ,n:a1111bIX Bb!II0mrneTC.H np116m1)Ke1111h1ii cKeiimrnr no ltl: •1e~1 

60Jibllie IIMnJJibC ny'!Ka, Te11 Bb!llle Ayy, 0JJ,llaK0 Halllll 3KCKJII0311Bllbie Jl,atlllble 

OKa3bIBaIOTC.H CllCTe:\IaTl!'!eCKll Bb!llle 6JI11)KaHllll!X no l!MnyJibCy ny•1Ka IIIIKJil0311BllblX 

(4.5 f::iB/c). 

B 3TOii r,1aBe TaK)Ke onHCbIBaIOTC.H B03MO)Kl!ble cnoco6bi ¢e110!l.!el!0,10fl!'!eCKOro 

nOIIIL\Iallll.H 11a6moJ1,e1111bIX 3aK01IOMep11ocTeii. ,Ll;eJiaeTC.H cpaB11e1111c yrJIOBblX 

3aB11CHMOCTeii a11an11311py10w;11x cnoco6uocTeii dp ➔ dN1r KanaJI0B peaKu;1111 c ynpyr11M 

pacce.HHIICM IIIIOHa Ha JJ,CiiTpoue 1r+d ➔ 1r+d. Tipu 3TOM cn1111-3aBIICIIMbIC na6JIIOJJ,aeMble 

KaK <PYHKIJ;IIII yrJia BbIJieTa n11011a Bbl'lllCJI.HIOTC.H C II0MOW:blO napu;uaJibllO-B0JIJIOBblX 

a1..mJI11TyJ1, ynpyroro 1r+d paccemnrn B KIIIIeMaTu'!CCKoii 06JiacT11, connaJ1,a101u;eii c 

o6JiaCTb!O J],OCTJIIHOii B 3T0M 3KC11ep11MeHTe. 

Ha6JIIOJJ,aeMa.H B 3KC11ep11MeHTC 3aB!ICIIMOCTb BCKTOpuoll: auaJil!311py1oru;el1: 

cnoco611ocT11 OT yrJia BhWeTa n11011a MmKeT 6b1Th on11ca11a c 1101v10rn;1,10 11 11a1rnnoii" MOJJ.CJIII, 

11p111111Ma10rn;el1: 3a OCHOBl!Oll IIOJ],llp0u;ecc ynpyroe 7r+ d paccemrne BIIPTYaJibl!OfO 1111011a. 

OJJ,HaKo, Jl,JI.H TCH30pttol1: aUaJill311py10rn;el1: cnoco611ocT11 IIOJIJ'IalOTC.H 3Ha'!IITCJibl!ble 

paCXO)KJ],CHII.H, CB.H3al!Hb!C 110-BIIJ],111\!0MY C HeJJ,OCTaTO'!II0CTbIO 6a3bl 3KC1Iep11MCIITaJib1IblX 

J1,a11111,1x ¢a3oBoro a11an113a SAID [9) JJ,JI.H 3Toii 110JI.Hp113au;1101111oii ua6JIIOJJ,aeMoii B 

IIHTepecy10rn;eii 11ac KlllleMaTU'leCKOH o6JiaCTII. 

B 3aKJnoqeHIIII c¢opMyJI11poBallhl OCHOBl!bie <tJ113ll'!CCKlle II MCTOJ],ll'!eCKIIC 

pe3JJibTaTbl Jl,IICCepTau;1101111oii pa60TbI: 

• BnepBhie B KIIHeMaT11'!eCK11 11epeonpeJl,eJie11110M 3Kcnep11Me11Te c pcrncTpau;ueii 06011x 

pacce.HHHb!X 'laCTIIIJ; ll3MepeHa TCH30pHa.H attaJill311py10rn;a.H cnoco611ocTb Ayy peaKIJ;llll 

dp ➔ pd ynpyroro pacce.HHII.H Ha3aJJ, B c.u;.M. npu KIIIICTll'ICCKOH 3HCpr1111 CHap.HJl,a 

BblllJC 1 f3B/nyKJIOH. Pe3JJibTaTbl xopOllIO COBIJaJill C cyw;ecTBYIOW:IIMII Jl,allllblMII 

IJOJIJ'ICHHblMII B 3KCuep11MCHTax, C per11CTpau;11eii T0JibKO OJl,H0H 'laCTIIIJ;bl B KOHC'IH0M 

COCT0.HHIIII. 

• BuepBb!C B 3KC11Cp11MCHTe 3KCKJII03IIBHOI'O TIIna ll3MepeHbl TCH30ptta.H ll BCKTOpl~a.H 

auan11311py10w;11e cuoco611ocT11 11eynpyroro dp pacce.H1111.H Jl,JI.H KauanoB peaKu;1111 c 0Jl,UIIM 

ll Jl,BJM.H nuouaMII B K0HC'IH0M C0CT0.HHllll. 

• CpaB11e1111e TCH3op111,1x a11anu311py1ow;11x cnoco611ocTeii dp ➔ dn1r+ u dp ➔ dN1r1r 
noKa3aJI0 OTCJTCTBIIC pa3HIIIJ;bl MC)KJl,Y HllMII B npeJl,eJiax CTaTllCTll'ICCKIIX O!Ull60K 

3KCnep11MCHTa B o6JiaCTll t ~ (-0.22 ; -0.08) (f3B/c) 2
, COOTBCTCTBYIOW:CH 06JiaCT11 

3<tJ<tJCKTIIBHblX Mace ~ (1.33 ; 1.48) f3B/c2
• 

•- Ha6JIIOJl,CHo uapyllle11ue CKeiiJiu11ra no ltJ Jl,Jl.H Ayy, 06uapy)Ke1111oro B IIHKJII03llBHhIX 

3Kcnep11Me11Tax: 3KCKJII03llBHblC Jl,al!Hb!C OKa3b!BaIOTC.H CIICTCMaTll'ICCKll BblllJC 

6JI11)KaHlllllX no IIMnJJibCY ny'!Ka lll!KJI103IIBHblX, 

• BnepBbie B 3KCnep11MCIITC 3KCKJII03IIBHOI'O THila ll3J'ICHbl 3aBHCHMOCTll TCH30pHOH II 

BeKTop11oii a11anu3upy10rn;nx cnoco611ocTeii Ayy u Ay peaKu;nii dp ➔ dN1r OT yrna BhIJICTa 

llllOHa OTHOCHTCJibHO 11anpaBJICHll.H IIMIIJJihCa c11ap.HJl,a B IlJIOCKOCTll peaKIJ;llll. 

• C03JJ,aHo MaTeMaTH'ICCKOe 06ecneqe11ne Jl,Jl.H o6pa60TKll Jl,aHHb!X 3KCITCpllMCHTa 

E-278C, npoBeJl,euuoro ua ycKopnTeJie SATURNE-II. Pa3pa6orn11111,1e npou;eJl,YphI 

II nporpaMMbl MOI'YT 6b!Tb ncnOJib30Bal!bl (u J)KC HCnOJib3JIOTC.H) Jl,Jl.H o6pa60TKll 

Jl,al!Hb!X ll nJia11upoBaHl1.H Jl,pyrux 3KCnepIIMCHT0B. OcttOBHhie pe3JJihTaThl Jl,IICCCpTau;uu 

npCJl,CTaBJICl!bl n 6 pa6oTax: 
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~ 
c:i:: 

>, >, 
c:i:: 

>, >, 
c:i:: 

0.8 a)dp➔dn1t+ 

0.6 J_ 
I 

0.4 

0.2 +J·~.t 
0 

0.1 0.2 

-t, (GeV/c)2 . 
0.8 d) "'dp➔dn1t+ 

dp➔dp1t0 
0.6 

0.4 

0.2 
+ tt+ ·+· + 

0 
0.1 0.2 

-t, (GeV/c)2 . 
0.8 1- (g) dp➔dN1t 

0.6 

0.4 ~+- + 
-+-

0.2 f- -+-
0 

-20 0 20 

·ex, deg 

>,0.6 ~ I O 0.4 

< o.4 b)dp➔dn1t+ c:i:: ~(c) dp➔dnn+ 
0.2 

0.2 f- + •. t -+-
I ot••-~+-.1-. --* ! ' -♦· ' Or 1--. I 

-0.2 ' I -0.2 '-

-0.4 
0.1 0.2 

-0.4 
0.1 0.2 

-t, (GeV/c)2 -t, (GeV/c)2 

,.. 0.6 0 0.4 
c:i:: c:i:: 

l(t) dp➔dp1t0 0.4 e)dp➔dpn° 
0.2 

0.2 

o b + + 
+ 

0 

-0.2 + + t I -0.2 '-

-0.4 
0.1 0.2 

.Q.4 t, , I , , , , I 
0.1 0.2 

-t, (GeV/c)2 -t, (GeV/c)2 

> 0.8 
c:i:: 

0.6 (h) dp➔dN1t 

0.2 +-
, .. r 

-+-
0 -+-

-0.2 
-20 0 20 

ex, deg 

P11c. 8: 8Kcnep11MCI1Ta.rr1,111,1c /\a11111,1e l\JIH c111111-:mnnc11~11,1x 11a6mo;\aP~11,1x Ayy II Ay n 

3a1u1CHMOCTn OT t 11 Orr ;vu:i o,IJ,11on1101n1i..1x Ka11aJIOB. Ha p11c.(a,b1c) KBa,!\})clThl COOTBPTCTBYIOT 

HaCTIJOHKC CIICKTIJOMeTpa 11a, ])J=3.04 f:➔B/c, T]>l')TOJll,IIIIKII 2.94 f:➔B/c, :lll<':l,'\l,J 

])J=2.85 f3B/c; a) Te11:iop11aH amlJ111311py10111a>1 rnoco611oc-r1, Ayy B :ian11rn~1ocT11 OT Ill: h) 
BCK-ropua>1 a11a.rr11311pyIOII\aH c11oco611ocTL Ay n :mn11cm1ocT11 oT ltl; c) -'lmK11,1>1 an-mH'TJ>llll 

Ao u 3aBHCHMOCTH OT Jtl; d) Ayy ycpP;\11c1111aH 110 nee~, 11ac"rpoiiK,n1 ;vrn dnrr+, rr+ B FS 
(TpeyroJJLIIHKn), Ayy f\JHI dp1r0

, p n FS (To•1K11); e) Ay ,!\mi dp1r 0
; f) Ao ;vrn dznr0

: g) .-1!1!1 

ycpc1111cuHan uo nccM uac-rpm1KaM ,1\Jrn dn1r+, 1r+ "FS (Tpey1·0.111,1111K11), Ayy :vrn dznr0 (-ro•1K11) 

OT ropH30HT'd.JlbIIor·o yrmi BLIJreTa mrona 0,r. h) Ay ycp<V\ll<'IIIIMI 110 nce11 11acTpoiiKa~1 ;vrn dnrr+, 
1r+ n FS (TpcyroJJLmurn), Ay ,1\JJ>I dprr0 (To•r1rn) oT r·op11:m11nu1r,11oro yr;ra n1,1m•-ra 1111011a. 
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cl 0.: t (a) dp➔dN1t+~ < ::: t (b) dp➔dNx•~ -<" o., [ (c) dp➔dNx•, 
0.2 

o.6 r {· 0.4 I o ◊~·t·t·-◊-

OACtt'f+ 0.2 

tt-f:? + 0 I -0.2 
0.2 r 

0 -0.2 
-~-

-0.4 
0.1 0.2 0.1 0.2 0.1 0.2 

-t, (GeV/c)2 -t, (GeV/c)2 -t, (GeV/c)2 

cl o.: t I :,.0.8 0 0.4 
<I: 

(d) dp➔dp1t1t <t 0.6 (e) dp➔dp1t1t ~ (f) dp➔dp1t1t 
0.2 

o.6 r I 0.4 
0 r ◊ ~~-- ~--◊-

OA~ "6d i~ -0.2 
0.2 r ◊ · 0 ◊~~-~--◊-

0 -0.2 -0.4 t, , I , , , , I 

0.1 0.2 

-t, (GeV/c)2 

> 1 

< 
0.8 

0.6 

0.4 

0.2 

(g) dp➔dNn+lt 

dp➔dp1t1t 

f+tit 
0 ~0.':--'-1 _._,_.__J_0.2......_..._._J 

-t, (GeV/c)2 

0.1 0.2 0.1 0.2 

-t, (GeV/c)2 -t, (GeV/c)2 

PHc. 9: 9KcrrepHMeHTil.JlhHhie ,11,aH11b1e ,11,Jrn cmrn-3aBIIC!IMhix tta6mo,11,aeMhIX Ayy If Ay B 
3aB!ICIIMOCTII OT t If 0,r ,11,Jlll ,11,BYXIllfOHHblX KaHaJJOB. Ksa,11,paTbl COOTBeTCTBYIOT HaCTpOi!Ke 
crreKTpOMeTpa na Pd=3.04 f3B/c, TpeyrOJJhHlfKlf - 2.94 f3B/c, 3Be3,D,hI - Pd=2.85 f3B/c; a), b), 
c) ,D,JJll dN1r+1r, Kor,11,a 1r+ B FS. d), e), f) ,D,JJll dp1r1r, Kor,11,ap B FS. g) CpaBHeHHe ycpe,11,tteHHhIX no 
sceM HacTpoi!KaM crreKTpoMeTpa Ayy ,11,Jlll dN1r+1r r,11,e 1r+ pemcTp!ipyeTCl! B FS (rrycTbJe poM6h1); 
Ayy ,11,JJll dp1r1r Kor,11,a p pemcTp!ipyeTCll B FS (TD'IKII). 
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Table II. Cmrn-3aBHCHMbie Ha6mo.n.aeMhie Ayy ~n_d Ay. 

t (f3B/c) 2 < ltl > (f3B/c)2 0" (rpa,11,yc) Ayy Ay 

dp ➔ dn1r+, 1r+ pemcTp!ipyeTCl! B FS 

0.22 ± 0.02 -36° s 0,r+ s 6° 0.516 ± 0.081 -0.004 ± 0.078 

0.19 ± 0.01 -36° s 0,r+ s 6° 0.327 ± 0.046 0.107 ± 0.044 

0.15 ± 0.01 -36° S 0"+ S 6° 0.294 ± 0.032 0.091 ± 0.031 

0.12 ± 0.01 -36° s 0,r+ s 6° 0.254 ± 0.037 0.196 ± 0.036 

0.08 ± 0.03 -36° S 0"+ S 6° 0.181 ± 0.066 0.247 ± 0.064 

-0.28 :S t :S -0.14 0.19±0.05 00 :S B,r+ S go 0.349 ± 0.062 -0.011 ± 0.06 

-0.28 S t S -0.14 0.19±0.05 -10° s 0,r+ s 0° 0.262 ± 0.068 0.051 ± 0.06 

-0.28 $ t $ -0.14 0.19±0.05 . -38° S 0"+ S -18° 0.525 ± 0.083 0.161 ± 0.08 

-0.22 $ t S -0.1 0.15±0.05 00 S 0"+ S go 0.307 ± 0.056 -0.033 ± 0.055 

-0.22 S t :S -0.1 0.15±0.05 -10° S 0"+ S 0° 0.259 ± 0.048 0.130 ± 0.045 

-0.22 $ t S -0.1 0.15±0.05 -38° S 0"+ S -18° 0.411 ± 0.065 0.234 ± 0.064 

-0.17 S t S -0.07 , 0.12±0.05 0° S B,r+ S 8° 0.268 ± 0.079 -0.041 ± 0.072 

-0.17 S t S -0.07 , 0.12±0.05 -10° S B1r+ S 0° 0.123 ± 0.052 0.197 ± 0.051 

-0.17 < t < -0.07 0.12±0.05 -38° < 0,r+ < -18° 0.425 ± 0.098 0.298 ± 0.091 

dp ➔ dp1r0 , p pemcTp:upyeTCll B FS 

-0.28 S t S -0.14 0.19 ± 0.02 6° S B"o :S 36° 0.428 ± 0.120 -0.204 ± 0.110 

-0.22 S t S -0.1 0.15 ± 0.02 6° S 0,ro S 36° 0.521 ± 0.076 -0.115 ± 0.071 

-0.17 St< -0.07 0.12 ± 0.02 6° < 0,ro < 36° 0.374 ± 0.065 -0.144 ± 0.061 

dp--+ dN1r+1r, 1r+ pemcTpHpyeTcll B FS 

0.22 ± 0.01 -56° S 0"+ :S 0° 0.314 ± 0.089 0.031 ± 0.086 
0.19 ± 0.01 -56° S B1r+ S 0° 0.438 ± 0.062 0.005 ± 0.060 
0.15 ± 0.01 -56° S 0"+ S 0° 0.382 ± 0.062 0.048 ± 0.046 

0.12 ± 0.01 -56° S 0"+ :S 0° 0.259 ± 0.062 0.053 ± 0.060 

0.08 ± 0.03 -56° < 0"+ < 0° 0.21 ± 0.17 -0.10 ± 0.16 

dp --+ dp1r1r, p per1IcTp1IpyeTCll B FS 

0.22 ± 0.01 -60° $ 0,r(-,+,O) $ 60° 0.351 ± 0.054 0.026 ± 0.048 

0.19 ± 0.01 -60° $ 0,r(-.+,O) $ 60° 0.373 ± 0.038 0.046 ± 0.036 

0.15 ± 0.01 -60° S 0,r(-.+,o) S 60° 0.317 ± 0.028 0.036 ± 0.026 

0.12 ± 0.01 -60° :S 0,r(-.+,O) $ 60° 0.250 ± 0.028 0.036 ± 0.027 

0.08 ± 0.03 -60° < 0,r(-.+,O) < 60° 0.193 ± 0.050 0.005 ± 0.048 
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