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OBIIJ;A51 XAPAKTEPHCTHI< 

IlepBhle 3Kcnep:HMeHThl no H3Mepe~~; 
Cel[H]Ig (rHP) 3ap.lDKeHHhiX JiellTOHOB I 

HeHHhle B 6G-e ro.nhl, npHBeJIH K 6ypHm 
a 3aTeM II 3KCnep:HMeHTaJILHhiX HCCJie,nt 
3a.JIOCL, "<ITO II3MepeHII11 rHP .naiOT YH 

II3yqeHH11 cTpyKTyphl HJKJIOHOB. O.nm 

BIITllll TeopeTli"<J:eCKOrO OllliCaHliX CTpYJ 
CHOBaHHe KBapK- napTOHHOH MO.D;eJIII (K 
HMaHOM. 

BoJILmo:H BKrra.n B IICCJie.n;ooaHHe < 

3KCnepHMeHThl, BhlllOJIHeHHhle Ha MIOOJ 

(CERN) - BCDMS, EMC, NMC, SM 
ycKopiiTeJI11 SLAC - E142, E143. 3To 1 

peHIIH CllliH-3aBIICHMOro rHP, KOTOpoe 

HlleM Hooo:H TeXHOJIOrllll co3.n;aHHx TBef 
p1I30BaHHhiX MHineHIIH. Y )Ke nepBhle pe 
IICCJie.n;oBaHliiO CnHH- 3aBIICliMhiX CTPYK 
cepLe3HOMy OTKphiTliiO- K "CllliHOBOBOJ 

c HaHBHOH KIIM - CnHH HJKJIOHa .nom 
HOB Ba.JieHTHhiX KBapKOB, O.D;HaKO, 3KCI 
llOKa3aJIH, "<ITO 3TOT BKJia.n; COCTaBJIXeT 

.D;OBaHl111 CllliH- 3aBIICHMOro rHP 6h!JIII I 
. ' . 

CERN, SLAC II DESY. 

HacT0111Il:aJI pa6oTa ocHooaHa Ha pe: 
HhiX IICCJie.D;OBaHH11X, Bhlll01IHeHHhiX np 

1997 ro.n;ax B Jla6opaTopllll coepXBhiCOE 

Te npliBe.n;eHhl pe3yJILTaThl IICCJie.D;OBaHJ 
KJIOHOB B rHP pacce11HliH npo.n;oJILHO n< 

npo.n;OJILHO llOJI1Ipii30BaHHhiX HJKJIOH(LX 

Hhle 6h!JIH nonyqeHhl Ha ycTaHOBKe HE 
Ha ycTaHOBKe NA-47 (CERN, Geneva). 

AKTYaJILHOCTL pa60Thl npooe.n;eHHOI 
nonyqeHllll Hooo:H 3KcnepHMeHTaJILHoi 



OBITJ;A51 XAP AKTEPHCTHKA PABOTbl~ 

IlepBhle 3KcnepiiMeHThl no II3Mepemno rey6oKo-Heynpyroro pac
ce~H {f':EIJ?)3ap}DKeHHhlX JiellTO~OB Ha H,llpax (HYKJIOHax), BhlllOJI
HeHHhle :B 6_0-e ro.n;hl, npiiBenn K 6ypHoMY pa3BirTmo ·TeopeTriecKIIX, 
a 3aTeM II 3KCnep:m.ieHTaJThHhlX IICCJie.D;~BaHitii: ~B 3TOH o6JiaCTII. 0Ka:-
3aJIOCb, 'ITO II3MepeHTIH f'HP .D;aiOT ynnKaJThHyro B03MO.LKHOCTb .D;JIH. 

-~ • • >- • ' ' ' • '•' ' •• 

IIJyqeHTIH, CTPYKTYPhl HJKJip;aoB~ .. O.n;nnM ·. II3. Ba.LKHhlX maroB B pa3-
BIITIIII TeopeTII'lec~or~ OllliC~Hiu CTPYKTYPhl JIYKJioHa HBIIrroc:b o6o
cHoBanne KBapK-napTOHHOR MO.D;eJin (KIIM), npe.n;Jio:IKeHHOR p .. cl>eii-
HMaHOM. . .. " , , ~ _ 

EoJII>moii. BKJia.n; B ·IIccne.n;oBaHIIe CTPYKTYPhl JIYKJIOHa ;BHeCJIII 
3KcnepiiMe~Thl, BbilloJIHeHHhle Ha. MIOOHHOM ny'lKe ycKopiiTe~x SPS 
(CERN)- BCDMS, EMC, NMC, SMC II Ha 3JieKTpOHHOM nyTIKe 
ycKopiiTeiiH sjjAC- E142, Ef43: 3.TO Kaca~TCH npe.LK.rie Bcero II3Me
pemm' clliiH-3aBIIcliMoroTHP, :KoTopoe 'cTam)' B03M02KHo c. npiiMeHe:
HIIeM HOBOH TeXHOJIOriiii C03.D;aHIIH TBep.n;oT_eJ!bHhlX II ra30B:Ei!X llOITH
pi130BaHHhlX MIImeHlrii:.Y~~.nepBhle pe3yJII>TaThl ~KcnepiiMeHTOB_no 
IICCJie.D;OBaHIIIO ClliiH-3aBIICIIMhlx CTpyKTypHhlX lPYHKI{IIH llpiiBeJIII K 
cepi>eJHo~ OTKphlTIIIO - ~ "qnniOBOBOMY" ~pii3IIcy .. B. co~TI~eTCBIIII 
c HaiiBHoii KIIM,-,·clliiH HJKJIOHa .n;orr:IKeH ,6b!Tb paneH.,cyMMe cnii-

, . ' . . ~ 

HOB BaJieHTHhlX KBapKOB, O.D;HaKo,', 3KcnepMeHTaJibHb!e pe3yJihTaThl 
llOKMaJIII, 'ITO 3TOT BKJia.n; COCTaBJIB:eT OKOJIO 27 %. ·Ilo3TOMy:IICCJie
.D;OBaHIIH ClliiH-3aBIICIIMOro f'HP_6hlJIII npo.n;oJI:IKeHhl B Jia6opaTopiiHX 
CERN SLAC ii DESY. ; ... . · '··. ·- . -· ' ')·:; · . 

.... '· . . . ' . ·. . ' " ·. ' " ' ' ,; .. ' " 

HacTOKIUaK pa6oTa 'ocHoBaHa 'Ha pe3yJII>TaTax 3KcnepiiMeH'rarri>-
HhlX IIccrre.n;oBannn, BbilloJIHeHHhlX nPH 'fo:acTnii a~Topa ::a i994 -· 
1997 ro.nax B Jla~opaTopnn cBep~hlcmmx 3Hepriiii OH5HL B pa6o-. ' . 
Te npiiBe.n;eHhl pe3yJII>TaThl IIccne,noBannii cniiHoBoii cTpyKTYPhl Hy
KliO!JOB B- f'HP. pa_.cceHHIIII llpO.D;OJibHO llOJIB:pii30B~hlX JiellTOHOB, Ha 
llpOJ(OJibHO llOJIHpii30Ba.mil.rx H)'KJIOHa.fC .. 3KcnepiiMeHTaJibHhle .n;aH-:
Hhle 6hlJIII no~eHhl.Ha.ycTaHOBKe .. HERMES {DESY,;Hamburg),II 
Ha ycraHOBJ{C. NA--47' {CERN, Geneva) .. · . · · ' 

AKTy~H:ocrb pa6oThl ITpOBe.n;eHHoro IIccne.n;oBaHII,l!;t. ~OC'l'_OIIT H 
. ~ 

non:yqeHIIII HOBoii 3KcnepiiMeHTaJII>Hoii IIHrpopMan:nn .nrrx nJyqe-

·~ " --- ~"-~~ .... ,., ............ ..,, 
t:~=~"~.:f,l\Bt ~~~tj!!tm~-:ffir;t1i 
:1...':\t!mE!. m:c.'lez.m~iumil 

·-·1.- "' -~o·-,-.-f.~., \~~}t:=:"'lJf/1 c. li•t 
<="'-'-·'·~-· 



HHli CIDIHOBOH CTpyKTyphl HyKJIOHa: cnnn-3aBHCHMhlX CTpyKTyp:ffhlx 
cpyHKIUIH HyKrroHa, npaBnrr cyMM 3rrJIHca-ll2Kaq,cpe .urr.s: He:iiTpoHa n 
npoToHa n npaBnrra CJMM BbepKeHa. 

UeJID .UaHHOH pa6oThl cocTo.s:rra B no~eHHH 3KcneprureHTaJTh.:. 
HhlX .uaHHhlX no cnnH-3aBHCHMOMY rHP ll03HTpoHa Ha mpax 3 He 
B paMKax 3KcnepHMeHTa HERMES, II3BJie'!eHHH CllliHOBOH acHMMe
Tpnn A~eJ B 3aBIICHMOCTH OT BI>epKeHOBCKOH i::repe:MeHHo:il x, pacqe
Te cnrmoBo:il · acHMMeTpnn ·HeHTpoHa . A'i ( x) II . cTpyKTypHoii cpyHK
mm gf(x), npoBepKe npaBHJia cyMM 3rrJIHca-Jl2Kacp!pe ,UJI.K HeH
TpoHa, a TaK2Ke B aHaJIH3e .uaHHi:.Ix 3:KcnepHMeHTOB E143{SLAC) II 
SMC(CERN) .urr.s: npoBepKn npaBIIJia cyMM BI>epKeHa. 

Hay'IHM HOBH3Ha. B .unccepTarum npe.ncTaBJieHhl crre.uyroiiUie Me
TO.Uhl II pe3yJI~TaThl, Bhl,UBHraeMb!e ,llJili 3aiiUIThl: 

1. Me:r,o.niiKa H3~Jie'IeHn.s:. cniiHOBo:il acHMMeTpilli A'11 · 1epe3 Bl>I.lle
rreHne cnrm-3aBIICHMOH li . cnnH-He3aBHCIIMOH 'IaCTeH ceTieHnli 
rHP .. 

2. HoBbie 3KcnepHMeHTaJIDH:hle pe3yJIDTaThl noii3MepemiiiM cllliH-
3aBIICHMoroTHP Ha He:il:TpOHe, a iiMeHHo: 
- cnn:B:oB·asr. acnMMeTpii.H .A'i ( x);' 
- cnnH-3aBIICHMM · cTpyKTypHasr !pyHKII.H.s: gJ. ( x ); 
:._ Berrll:Tiima nep:Boro MOMeHTa CTpyKTypHOH cpyliKIUlli- gJ. .UJili 

Q
2 .. 2 . 
0=2.5 r3B; 

3. CoBMeCTH~HaHaJin3 .UaH~hlX 3KcnepHMeHTOB El43 n.NA-47 c 
uem;'ro pacTieTa uepBoro MOMeHTa cTpyKTypHo:il: cpyHKunn. npo- · 
TOHa gf ,llJili Q5 2.5 r3B2• . . . . . 

4~ IlpoBepKa npaBIIJia cy:MM BbepKeHa· .uir.s: Q5=2.5 r3B2 c YYJeTOM 
.. ~maqerm.s: nepBoro MOMeHTa gf no ,UaHHhlM 3KciiepHMeiiTOB E143. 

H NA-47 n nepBoro MOMeHTa·gf no pe3yJIDTaTaM m:Mepemm .B 
3KcnepnMeHTe HERMES. IloKa3aHo BhlllOJIHerme npa:BHJia cyMM 
B:bepKeHa B npe.uemix: · TO'IHOCTn II3MepeHH:il: .UaHHhlX 3Kcnepn
MeHTOB II HeBhlnorrHerme npa:BimacyMM: 3m:m:ca-ll2Ka¢lcpe .urr.s: 
npOTOHa II HeHTpOHa. 
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HayqHo-npaKTn'IecKaii · ueHHocTb · pe3yJII>TaTon, npe.ncTa.BirelliihlX 
B .unccepTaU~OHHo:il: pa6oTe, 3aKrrroqaeTc.s: B norr:yqeHnn HOBhlX 3Kcne-: 
pnMeHTaJibHhlX .naHHhlX o. cnnHoBoii cTpyKTyjJe HYKJIOHOB; pa3pa6oT
Ke HOBbiX MeTo.noB II3BJie'IeHn.s: cniiHOBhlX acnMMeTpn:H-rHP. Ta:rllie 
MeTO,Uhl o6pa6oTKII II pe3yJ1bTaTb!aHaJIH3a MoryT 6biTb·HCnOJib30Ba
Hhl B .UpyriiX 3KCnepiiMeHTaX:. 

Anpo6aun.s:· .UIIccepTaunn.,~ Pe3yJII>Ta:rbL Bome~n:m:e: B~ .unccepnt
UIIID,· :npe,UCTaBJiliJIHCb ··aBTOpOM. Ha COBeiUaHHIDC' KOJIJia6opaUIIH 
HERMES, Ha ceMIIH<;tpaxJia6opaTOpHII CBepXBbiCOKIIX 3Heprn:ii orr:.. 
51M n Ha coBemaHn.s:x Hay'!Ho-TeXHnqecKoro CoBeTa· ITa6opaTopnn' 
CBepXBhlCOI\:IIX 3Heprii:il:. • \ · <:\ 

.MaTepnarrhl; Bome.nmne B .nnccepTaunro, npe,ncTaBrreHhl B 'Ie.T,hl~· 
pex ny6JIHKaUII.KX, CniiCOK KOTOphlX npnBe,neH B KOHUe aBTOpecpepaTa. 

CTpyKTypa .nnccepTaunii. llnccepTa:u;n.s: cocToiiT II3 BBe,neHn.s:, Tie
Tbipex rrraB H 3aKJIID;tieHIIli. 06beM ,lliiCCepTaUHH COCTaBJI.KeT 92 
cTpaHHUhl, BKrrroqasr 27 pncyHKOB :II 19 Ta6JIIIU~' CnncoK UIITHpye-
Mo:il: JIIITepaTyphl COCTOIIT 113 102 HaiiMeHOBaHII( . i . 

CO.IlEP)KAHME nHCCEPTAIJ;IiiH 
·'' "' ', . 

Bo BBe,neHIIH. o6ocH:oBhlBaeTc.s:· aKTYJII>HOCTb II Hay'!Hasr ~OBII3Ha 
npone.neH:S:hlX Iiccrre.noBaHH:ii, ~.pop:Myrriip~:BaHa ocHOBHaa · uerrb .UIIC-' 

. ' " ' ~ . ' ' . . . 
cepTaUIIH II noJI02KeHII.K; BbiHeCeHHhl~ Hai3aiUIITy. 

B nepBo:ii rrraBe' paccMaTpiiBaeTCli KIIHeMaTIIKa rHP' npiiBO,lliiT,. 
Cli !popM<;tJIH3M BhlTIHCJieHIIli ,llBa)K,llhl .UII!p!lJepeHUIIpaBOHHOrO CeTie
HIIli 'rHP, onpe,n{m.s::roTc~ CllHH-3aBIIClll\ihle II cniiH-He3aBIICIIMhle 
CTPYKTYPHI>Ie cpyHKUIIII HYKJIOHa. Oco6oe BHIIMarme y.nerr.s:eTc.s: cniiH-
3aBIICIIMOH TiaCTII. rHP, aCHMMeTpii.KM ceqeHH:ii norr.s:pii30BaHHO
ro ( cnlm-3aBII,cii1l6ro) ·rHP. llaeTc.H onpei{~rreHIIe np~riii;rr ¢Y¥:M:' 
3JIJIIICa~ Il2Kacp!pe ,llJI.K HeftTpOHa II npOTOHa, a 'Ta:ioKe npa~IIJia CYMM 
BI>epKeHa; IlpiiBo.n.s:Tc.s: pe3yJIDTaThl3KcnepiiMeHTOB EMC,·· 
NA-47(CERN) .II E142, E143 (SLAC). 

BTopasr rrraBa .. ~oCB.KIUeHa onncaHIIID ,3KcnepHMeHTarrbHO:ii ycTa-
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HOBKII HERMES. ,3KcnepiiMCHT HERMES no IIJMepeHIIIO CIIIIHO
BOH cipyKTYPhl eyK110Ha npoBO.IJ;IITC.H Ha ycTaHOBKe, pacno11o.:tKeH
HO:ii B BocTO"'IHOM Ja11e K01111a:ii,nepa HERA. OcHOBHhle KOMIIOHCH
Thl ycTaHOBKII: BHYTPCHH.H.H II011.HpiiJOBaHHrur MIImeHb, MarHIITHhlii· 
CIICKTpOMCTp, IIY'IKOBbJ:ii II011.HpiiMCTp. ,Ua11ee IIpiiBC.IJ;CHbl OCHOBHbiC 
TeXHH"<ICCKIIe xapaKTepiiCTIIKII K01111aii.nepa HERA. O.nHo:ii IIJ ocHoB
Hhlii "tJaCTCH 3KCIICpiiMCHTaJIJ>HOH ycTaHOBKII .IJ;11.H IIJMepeHIIH II011.H
piiJOBaHHOrO. rHP HB11.HCTC.H YHIIKa11bHa.H IIOJI.HpiiJOBaHHa.H MIIillCHb. 
BHyTpeHHHH rMOBa.H II011Hpii30BaHHa.H MIImeHb ycTaHOBKII HERMES 
CKOHCTpyiipOBaHa . IIJ TOHKOCTCHHOH KaMepbi·, KOTOpa.H Jaii011H.HCT-: 
C.H II011.HpiiJOBaHHbiM aTOMapHbiM raJOM C II110THOCTbiO ,nor1014-:-1015 

• 

aTOMoB/cM2; CxeMaTII"<ICCKII KaMepa MnmeHII IIJo6pa2KeHa Ha JliiCYH

Ke 1. 
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Pile. 1: CxeMaTn~ecKnii: Bim MHIIIeHH ycTaHOBKn .HERMES n pacnpe.D.eJienne pe-
Ko~cTpyiipoB~HHhiX Bep~IIH ll)J.OJih O~ll Z. , . . 

raJoo6paJHbiH . IIOTOK II011.HpiiJOBaHHhlX ·a TO MOB r IIH2KCKTIIpyeTC.H 
B KaMepy MIImeHII T-o6paJHo:ii .popMhl. CTeHKII KaMephl' cKoHcTpy
IIpoBaHhl IIJ CBCpX"'IIICTOrO aJIIOMIIHli.H, TO.TillUIHOH 0.125 MM, .IJ;11IIHa 
KaMepbi paBHa 400 MM, ]:moma,nb ce"tJeHIIH COCTaB11.HeT 29.0x9.8 MM2

. 
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TaKne paJMephl Ka:M:ephl ~mmeHir' Bbi6paHhl c ro'IKII 3peH:rrsr.Hanny'l-
• ' " I ' ,' ' • : • • ~; • • • ' I '; • ' 

mero COOTHOillCHli.H II110THOCTII aTOMapHOro raJa II BC11II'IIIHbi II011H-
~ ., ~ . . ~ '·. ' . ' . ' .. 

pii3aiiUII, a TaK2Ke .IJ;11H YMCHbillCHIIH B11IIHHII.H CIIHXpOTpOHHoro IIJ-
11Y'ICHIIH. Murne:Hb npe,nHa~Ha"ICHa .IJ;11H Tpex' TIIiiOB 'raJOB: BO,nopo
.na, .IJ;CHTCpii.H II remisr-3 eHe). ·l:Irr.H IIOJIY'ICHU~ II011.HJ)IIJOllaHHIJro 
ai'oMapHororaJoo6paJHoro Bo.nop(m:a 11 .nel'rTepn.H :llcrro11'bJyeT~~ TaK . . . '/•'/;·""" . ". . 

HaJhlBaeMblli IICTO.qHIIK aTOMap:Horo IIY'!Ka (ABS), a ll11H II011Y"<Ie-
HIIH no11kpu3'o:BaH:H:oro remi.H-3 :._ IicTo'IHIIK c 11a:Jep:Ho:ii ycTaHoii~of~ · 
(LDS). McTO'IHUK aTC>:MapHoro rry~K<{ ocHoBaH Ha m~eCTn&~~ IIJm~~ 
u1me IIhepHa-rep11axa. B nCTo~H~~~e LDS ncrio11I.~yeTc.i':ripn:H:uuii 
BOJ.ZJ:CIICTBIIH Ha .H.ZJ:pa 3He IIIIpKynnpyrom:nM iJ.omipii~o~'aHIIbll\t rra
JepHhlM cBeTo:M. B :KoHcTpyKulrii 1nrmeHir np~n:vcM:oip~iia Bo3M·o~~ 
HOCTb 6hlcTporo peBepca (rrepeMeHhl JHaKa) 'm\rrp~BrreHII.H rr~mipn
Jannn .H.ZJ:ep M~~eHn. TaKofi peBepc Bbiii011H.HeTc.H. n'pu iro1.iomu. co
OTBeTcTByromero peBepca ni:msrpinauuu 11aJep1Ioro -li311Y"ICHII.H .ZJ:11.H 
3He II011HpiiJOBaHHOro IICTO'IHIIKa, II IIpii IIOMOIUII JI3:MCH~HI~~ CO.CTO
HHII.H MarHIITHOll CliCTCMbiABS - .ri1IH aTOMOB BO.ZJ:~pona h .nefiTepiiH. 
I1poMe2KyToK BpeMeHn, Heo6xo,ll:u:r-.1hlii .ZJ:11.H Dbi~011HCHIIH .peBe,pca, co

cTaB11.HeT OK0110 12 CCKYH.ZJ: .ZJ:11.H OllTJIMaJibHOH BC1II~'lliHhl horr.Hp1I3a-
- :: • ' , ~ I , • , ~ : ·• ' l ' '- •; ' ' • • , .. '" , • 

IIIIII , paBHOH OK0110 55%. 0,nHOilll3 Ba2KHe1rrnux oco6eHHOCTefi 1\III.::· 
meHII ycTaHoBim ·HERMES HB11HeTcsr · IICJI.011b,JoB'iiiiue Bpei~IT-P~6u 
rro11.HpnMeTpa .ZJ:11K "on-line" inMepeHnfr' Tel(ymero' 'JHa-.:.leklr.H no.rl.H-' 
piiJaum! ·.H.nep· B 'I{aM:epe .. Milmeiiu:: ITorrHpiiMerp ~cH:oBa:H. Ha :cmiK
TpoMeTpn'IecKoM npiiHUUIIC; II3Mepeliiili:'; OTHOCHTe11bHdir Ja~erreHHO
CTII ypoBHe:ii aToMOB raJa MnmeH~.ll11.H .nomi1m1iTe11I.H<)ro :KcmTp~~.H 
Ja Be11II"<IIIHo:ii no11.Hpuiauml raJa :B MnmeHn 6I.Irr paJpa6on\:H'~neu'n
a11bHhlii no11srpnMeTp (TOM); paJMemeHH:bifr'B 30 cM:.n<na.nn :Ka!:.1ep~ 
MIImeHII. Y 2Ke rrepBhlH TeCTOJlhle 3KCIIepuMeHThl c .nami:oi! ra3onofr 
MnmeHbiO,• noKaJarrn ;DOJM02KHOCTb .ZJ:OCTII'lb DbicoKOII; CT~neHI~·rio11sr~ : 
puJaUHII .H.ZJ:ep ra3a MIImeHII (crihlme60%'.ZJ:11.H 3He n c~hlme'90%'iiJ:ri 

I ' . ' :' ' .,:/: • • 

BO.IJ;OpO.ZJ:a) npii BbiCOKOH II110THOCTII ra3a. .·· ' . , . .. · . 
I1 TaK, OCHOBHhle CBOIICTBa BHyTpeHHCH raJODOII·II011.Hpii3omtHHOfi 

MnmeHII ycTaHOBKU HERMES.·: 
e BhlCOKaJI CTCIICHb ll011HpiiJaiiiiii H.ZJ:ep raJa MIIillCHII; 
e DhlCOKaJI ll110THOCTb raJa MIIillCHII (.ZJ:O 1014:..r.l015 aTOl\10DjcM2); 
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e TOHKHe CTeHKH _J3X?-z:tHOro II BhlXOnHoro OKOH KaMepbi 1fHllieHHj 
e XOpOlliaJI 3alluiTa OT CHHXpOTpOHHOrO HJnyqeHIIKj 

' ' . ' ' " ' 

• xopomaJI JaiiUITa oT HarpeBaHn:x KaMephl ~mmeHn:;, 

1 ' e BIJCOKaJI TOqHOCT:b H3MepeHHK IIOnKpH3aUHH ( 3-5%) j 
e 6blcTpi.n1: peBepc JHaKa rronxp1nanrm. · · 

MarHHTHhlii crreKTpoMeTp ycraHoBKH HERMES ._ rrpe:UHaJHaqeH 

nnx n:JMepeHn:g Kn:HeMaTuqecKn:x xapaKTepn:~TiiK pacc~xH~hlx qa-
, . . . .:, 

CTHU. C BbiCOKHM yrnOBhlM II HMIIJn:bCHbiM pa3pemeHHeM II MaKCII-

MaJI:bHhlM reoM:eipiiqecKm.1: aKnerrTaHcoM .. Crre~TpoMeTp cocTo~T n:J: 
-· i ~ ' ' : . ; -' ~. • . , : . ' ' ~ ' ' ' 

e CIICTeMbi KOopniiHaTHhlX neTeKTOpOBj 
' ; : ; . ' ' \ ' ' ~ . 

• crreKTpoMeTpiiq~cKoro MarHIITa; 

• ciicTeM:h!.neTeKTopoB nnx IIJJ:eHTII;piiKann:II qacTn:n; 
<', '' . _, '- ' ' ·. 

' ' e MOHIITOpa CBeTIIMOCTIIj 
. . ~ . ,·, ~ ; , ':. H: 

e CIICTeMbi TpiirrepOB. .. 

··cxeMaTnqe~KIIII nn.zi crreKTpOMeTpa ycTaHOBKII HERMES rrpn:Be-
~ ,; : - • • • • . 1 • 

neHH<l: pncyHKe 2. · .. , 
He-~6XOJJ:HM~ ~TMeTIIT:b 1 qio CIIeKTpoMeTp COCT~IIT II3 JJ:BJX OJJ:II-

' : I ~ : • ' •· ;_ ? 1 ... ' . ' I ' ... 

HaKOBhlX II rrpaKTn:qeCKII He3aBIICHMhlX qacTeii, KOTOpbie B nan:bHeii-

meM 6y~y;~~Ji:.I~aT:bc~ "TOP". (pa~~ono:tKe'a~B~meKaHana.rry~Ka 
Konnarrnepa)'; ;;BO';fTOM:' (pacrr~~o2KeHaHn:~e KaHana rryqKa Ko~
narrnepa). ~,HCTe1,f,(t ~oopJJ:II~aTHhlX neTeKTOpOB oeyecrr,eqiiBaeT H3Me
peHIIe TpeKOB pacceKHHhlX qacTIIU B. JJ:IIaiia30He yrnoB ± 140 Mpan 

B nepTIIKa1f:~¥R~ ,n' ¥' FO. ,MP~:D: B. ~OPJ;I30H~~~:biiO~· uarrpaBneHIIKX. 
.Unx 3Toro ncrron:b3JioTCK, Tpii rpyrrrrhl neTeKropoB : · 
e ~ep~JJ:HKK ~~CT:b e~eKTpOM~;pa 1 j , 

I ' • " • ' ~ 

• rrporropnnoHan:bHhle KaMephl BHYTPII MarHIITa; 
.. : -, l :• ' ,.( " - ' . 

• JaJJ:HKK qacT:b crreKTpoMeTpa. . ., 

ll~p~n~~x q~cT~ err~~TP9MeTpa cocTOHT II3 . BepmiiHHhlX KaMep 
(VCl/2)'

1 
~.4>poHTan_:biii~IX .Ka~ep (FCl, FC2). BHyTpii crreKTpoMeT

pnqecKoro MarHIITa co6paHhl Tpii 6noKa rrporropuiioHaJI:bHhlX KaMep 

(MC1;MC2, MC3), cocTo.siiUIIX in X, V n U rrnocKocTeii, cny:tKamux 
nnx yToqHeHnx :rpeKa paccexHHhlX qacTIIU, HerrorranaroiUHX B Jan

HIOIO qacT:b crreKTpoMeTpa. Ba:tKHoii qacT:biO CIICTeMhl KOOpJJ:IIHaT-

1c na'!aJia na6opa naHHI>IX a 1997 ro.11y 61>1nH no6aane111>1 12 nnocKoc'I'Cii MHnu-./tpeii!floBI>IX 
KaMep, C.llenaHHI>IX B JICB3 QIUIH 

6 

J 

.l 

I 
I 
I 

ti 

HhlX neieKTopoBycTaHoBI{n HERMES xml:xeTcx JaJJ:HKH ~acT:b crreK..: 

TpoMeTpa, cocTO}III!aJI II3JJ:Byx c6opoK npeii!poBhlX :KaMep (BC1/BC2 

II BC3/BC4), rroKaJaHHhlX HapncyHKe 2: '-

,~;1,!!~!!!!! ! !!'';l+::·••l;l••·::··:••! 1
:,:. uiuer hodoskope 

. _ (preahowcr) 

TRD 

. ~~ '. 

Ccrenkov 5000 

4000 

.; 

e-~e~. +" 

Pnc. 2: CxeMaTH'leCKHii BII,ZJ; cneKTpoMeTpa ycTaHOBKII HERMES 

' '. ' ~ ;. ' ; ' ~ ' • • ' • • f ~ :. ~' "' .• ·, ' • ' • 

CrreKTpoMeTpiPiecKIIM MarHIITOM ycTaHOBKH HERMES KBnxeTcx 

nnn'on:bHhlii MarHIIT, co6paHHhlii Il3 H -:-o6p~Hhl~. rrnacTIIH. c IIHTer:- • 
pan:bHOII Benn~ci:fi ,IIHJJ:YKUIIII, pa'BH~ii JBdl .... l.5T .)In~ Toro,: 

. ' ~ ' ' ~ ~ ' ' ) "' ' . . . . " . . "" 

't!T06hl II3Ge:tKaT:b BJIIImH}I_ MarHIITHOX:O IIOIT}I 'Ha nyqKII rrpoTOHOB 'II ' 

:meKTPOIJ:OB ( rroJnTp~HoB), u KOHCTPJKiliiii MariDITa ncrroJI:b3yeTcx 
crrel.Uian:bHaJI 3KprumpyrolllaJI IIJ'Ia~Tima {septum plate). 3a30p Mar- · 

HIITa rroJBonxeT II3MepxT:b nMrryJI:bc · paccexHH:bix qacTun :B yrno:Bo~ 
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"-

J(liaiia3C>He 40 Mpa,n: < I BBepm I< 140 Mpa.n: II I Beop~3 1< 170 Mpa.n: 
o;~ociiTem.Ho ~eHTpa MIIIIIeHII. KapTa rrom.i: MarHIITa 6bma rrpoMe
pe~~ ~ To•mocTbiO I:!:..B / B -. 0.3 % II c maroM .lcM: n.n:om; 'ocu Z, 4.9 

'CM BJl:OJTh OCII Y II 9.8 CM B.D:OJib OCII X. 
TaKHM o6pa3oM, 6nmo .n:ocTIIr~To OTHOCIITeJII>Hoe pa3pemeHIIe 

CIIeKTpOMeTpa IIO IIMIIym.cy fibiJIO OT 1 .D:O 2.5%, a IIO yrrry pacceHHIIH 
- MeHee 0.5% · 

CIIcTeMa .n:eTeKTopon .n:rrx II.D:eHTII~IIKa~II ~aCTII~ ycTaHoBKII 
HERMES cocTOIIT II3 4-x .n:eTeKTopon (piic.2): 
• qepeHKOBCKIIii .n:eTeKT'op ( Cerenkov); 
e lleTeKTOp rrepexo.n:Horo II3Jiy~eHIIH (TRD) i 
• · JliinHenMft .n:eTeKTop (preshower); 

• 3rreKTpo-MarHIITHblii KaJIOpiiMeTp (Ph glas calorimeter). 
qepeHKOBCKIIii .n:eTeKTop cocTOIIT H3 .n:nyx c~eT~IIKOB (TOP, BOT

TOM), KruK.llbiH II3 KOT~pblx rrpe.n:cTaBJIHJI co6oii c6opKy n3 pa.n:na
Topa .D:JIIIHOH 1 MeTp, KOTOpbiH 3aiiOJIHHeTCH TH)KeJibiM ra30M 2 IIpii 
aTMoc~epHoM .n:anneHIIII. B Ka)K.n;Mii c~eT~IIK fibiJIII ycTaHOBJieHbl 20 
3epKaJI, co6paHHbiX B 2 px.ria II ~~OKyciipOBaHHbiX Ha <l>3Y .. llnx 
f3 I'V 1 TaKoii c~eT~IIK o6ecrre~u8an o:Kono 8 ~OT03JieKTpoHoB, pa
.D:II~OHHM .D:JIIIHa C~CT~IIKa paB~xriacb OKOJIO 3.5%. nnx a30THoro 
JarronHeHnx pa.n:IIaTopa c~eT~IIKa IIIIOmiblll rropor no 3Hepriiii pan
HHJICH 5.5 r3B, KaOHHblll -19 r3B, rrpbTOHHblll :_ 38 r3B. 3~~eKTiiB-. 
HOCTb periiCTpa~II II03HTpOHOB qepeHKOBCKIIM .n:eTeKTOpOM COCTa-

. BJIHJia fioJiee 90%. lleTeKTOp rrepeXO.D:HOro II3Jiy~eHIIH (TRD) COCTOIIT 
II3 6 rrocne.n:onaTeJII>Ho co6paHHbiX Mo.n:yneii (TOP, BOTTOM), Ka
.)l{Jl:blll IIMeeT pa.n:IIaTop n .n:eTeKTop X - ny~eii. Pa.n:IIaTop rrpe.n:cTa
BJIHeT co6oii yrraKOBKY (MaTpmzy) II3 cny~aiiHbiM o6pa3oM opneHTI:I
pOBaHHbiXnporrnneHoBbiX ~IIfipoB .D:IIaMeTpOM 17-20.MKM~ TOJIIIUIHa 
Taxon ynaKoBKII 6.5 eM. Tiepexo.n:Hoe IIJJiy~eHIIe rrpe.n:cTaimxeT co-
6oii rroToK ~oToB:on c 3Hepriieii 2:_15 .. K3B: B ~ooTneTdTBIIII c 3TIIM, 
.n:eTeKTop X.:_ rry~eii co6paH II3 rrrraHai:mbl:ic IIpOBOJIO~HMX. KaMe'p c 
maroM: HaMOTKII nPOBO~o~eK 0.5 CM II 3a'rroJIHeH ra3·~~bi .CMeCbiO {Xe 
90% + CH4 10%), KOTopax Haii6oJiee ·3~~eKTIIBHO rrornomaeT~OTO-:. 
Hbl YKa3aHHMX 3Hepriin: nirx Taro, ~T06bl ynyqiriHTb ~aKiop pa3-
-:;----------·- . , ' •, :' ' 

~.!lnll Ha6opa)laHJILI?C B 19~5 I'O.liY HCll0Jih30BaliCll a30T 
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.n:enemix :rioJnTpoii:jriin)H mt ycTaHon:Ke I~crroJII>3Y~Tcx ~:dnHenbl:i{ .n:e.:.. 
TeKTop (presliower), 'cocTo.sriiUii'I n3 2__:x'cTeHm( cnn.:Hu.on~x rrimcnni, · 
TOJIIiuiHoH 11 ~fM, ycT~HOBJICHHhlX rrepe.n:. 3a.D:HIIM ro.n:ocKOIIOM. (puc. 
2). OcHonHble ~YHKIJ.IIII 3neKTpo-MarHIITHoro.KaJiopnMeTpa coi::To.srT 
n o6ecrre~eiliiu Timrrepa rrepnoro yponH.sr · .il;rr.sr rroJxiTpoiion · c 3iiep
rneii CBhlille 3.5 f3B, .D:OllOJIHIITCJibHOll cerrapaiUIUll031ITpOHjiiiiOH, 
a TaK)Ke B .II3MepeHIIII 3JICKTpoH~B II !poTOHO!J (>T 'pa.n;IIa~UIOHHbl~ 
pacri:a.n:on u · pacrra.n:on 1r0. KarropnMeTp · cocTonT II3 2.-:.x ( ~ep~~eii :II · 

1 HII)KHCH) CTeHOK 113 42x10 6JIOKOB CBIIHUOBOf'O CTeKJia (K~)K_tiblii 6JIOK 
nMeeT <l>3Y), pa3Mep· Ka)K.rior6 6rroKa 9x9 c:M2; .n:rrnHa 50 .·cu, ~To 

i·. • • . . " 

COCTaBJI.siCT OKOJIO 18 pa.n:naiJ,IIOHHhlX .D:JIIIH. .. . . . 
. ·.MomiTop cneTnMocTu ocHonaH Ha IIJMepeHIIII MoJII>epa ~~~~~ Exa2 

Exa pacce.srHH.sr 3JieKTpoHon ( rroJIITpoHon) Ha o6orro~Kax '.sr.ri~p 'l\nime- ·• 
mi. MoHuTop cKoHcTpynponaH m .n:nyx 3rreKTpo-MarHnT:Hhlx Karropn
MCTpOB ITO o6e CTOpHhl OT rry~Ka; KOTOpblC perncTpnpy~; :~IIMl\:le
Tpii~Hoe pacce.srHIIe n yrrro:BoM . .iinanaJoHe· oT 4:5 .n:o ;8.2 Mp.a.n:~ CTa
TIICTII~ecKM TO~HOCTb II3MepeHIIll COCTaBJI.siJia 1% .D:ITH''JQ CCKYH.D: 
Ha6opa .n:aHHbiX. 

OcHonHoe Ha3Ha~eHIIe TpnrrepHOII cncTeMbl ycTaHOBKII cocTo~I~ . 
n oT6ope ~II3II~ecKnx co6brTnifo:ripe.n:erreiiH:oro copTa (rHP, J N,' n ·' 
T .Jl:.) 'II pe)KCK~IIII BHCIIIHero ~aHa. 0cHOBII~II Tpnrrep ycTam)n'Kn 
HERMES HaCTpoeH Ha OT6op co6bl'fliii rHP; TO. CCTh ~ Ha II3Mepe:Hue 
pacce.srHHbiX rro3IITpoHon c 3HeprHeii'cnMrne 3:5T3B. TaKOII Tpnrrep 
opraHII3onaH u3 ro.n:ocKorron, qepeHKoncKoro .n:eTeKTopa n 3neKTpo
MarHIITHoro KaJiopiiMeTpa (Ph .glas calorimeter). 

llorr.srpiiMCTp rry~Ka fibiJI CKOHCTpyiipOBaH.D:JI.si BbiiiOJIHeHII.si CJie.n;y.: 
IOIIUfX .n:nyx; Ja.n:a~: o6ecrre~l1Tb 6blcTpyro· "on-line"·-'·uHipopMau.nro o 
TeKYIIICII 3Ha~eHIIII CTerreHII IIOJI.s!p113a~IIII 3JICKTI)OHOB, ( ll03iiTpOHOB) 
llY'lKaj "off-line". MOHIITOpiiHr npeMeHHOll 3aBIICIIMOCTII ·cTCllCHII·IIo-, 
rr.srpma~IIII ·. rry~Ka 3JICKTpoHori ( rro3IITpoHon) Korrrraii:.n:epa HERA . 
IlpiiiJ.I:Ill pafiOTbl llOJIHpiiMCTpa OCHOBaH Ha CIIIIH<lBOII 3aBIICIIMOCTII 
KoMIITOHOBCKoro pacce.srHnx: rra3epHbiii cneT c rrpoTonorroJio)KHbll\III 
HarrpanrreHII.siMII norr.srpn3a~nii _paccennaeTc.sr Ha 3JieKTpoHax (rro3II
TpoHax) rry-.!Ka Korrrran.n:epa. Ac.IIMMeTpu.sr n 3HepreTrPrecKnx crrcKT.
pax pacce.srHHbiX Ha3a.n: ~oToHmi rra3epHoro cneTa II3Mep.srcTc.sr crrc-
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UIIaJlbHbiM 3JieKTpo-MarHIITHbiM KaJIOpiiMeTpOM. 3TO no3nOJIJIT no~ 
' ' ~ . . ' .; . . : -~ ' . .- . 

rry'IIITbHH$opMaUIIIO o norr.s:pi13aniiii ny'!:Ka co cTaTIICTH'!eCKIIMII II 
ciicTeMaTII'IeCKIIMII Heonpe.n;erreHHOCT~MH He .6orree 3-5· %. 

B .n;aHHOH rrrane TaK~e npe.n;~T~JieHo' onii~~HIIe_,nocrre.n:ona
. TeJihHOCTII . Ha6opa .n;aHHbiX LJ:JI.ll nblnOJIHeHII.ll Il3nne'!eHII.ll .. CniiH
JaniiCIIMOH cTpyKTypHoft IPYHKUIIII Hei1:TpoHa gi; . .. 

TpeTb.ll rrrana nocn.s:i.Uen;a o6pa60TKe . 3KCnepiiMeHTaJibHbiX .n:aH
HbiX ycTaHOBKII H~RMES. OniiCaHa nocrre.n:on<~;TeJibHOCTb o6pa6oT:
KII no riorry'IeHII.ll D?T 3. kpaTKO oniiCaHbl nporpaMMbl .n;eKOLJ:IIpo-. 
naHII.ll II peKOHCTpJKUIDI, a TaK)Ke.nepeMeHHble, IICnOJib3J.eMble LJ:JI.ll 
IILJ:eHTIHpiiKaUIIII pacce.iiHHbiX no3I1TpOHOn rHP. ll~rree, npiiMeH.s:eT<:.ll . 
npone.n:ypa OT6opa co6biTIIH, ~1fbiCJlK9TOpoft ,~aK.JIIO'!aeTC.s,I n OT6ope 
nep~o.n:cm.' ~?;6opa LJ:aHHbiX, K<?rpa ycTaHOnKa. pa6oTarra cTa6IIJibHO II 
cncTeMaTII'!ecKa.s: Heonpe.n:erreHHOCTb iiJMepeHII.ll cniiHonoft aciiMMe-· 
Tpiiii. 6:bma MllHIIMaJib~·a. 0T6op cofibiTIIH LJ:JI.ll, .II3;Jie'I~HII.ll cniiH-

3aBIICIIMOH cTpyKTJpHoft_IPJHKmm 6blrr. nblnorrHeH n Tpii nocrre.n;ona
TeJibHbiX 3Tana : 
L 0T6op "paHon" (data-taking runs) ; . 
2. 0T6op c6ppc~~ {bursts) n oTo6p_aHHbiJ(, ~'paHax''; . 
3. '0T6op Tpe~c;mn oTo6paHHbiX c6poeax.::.i;·, 
. 0T6op ·"paRon" . cocTo.s:rr n no.n:po6HoM · aHaJIIIJe TeKy:rneft · uii4Jop- · 
MaUIIII · .n:rr~. K~.n;oro Ha6paHHoro .'.'paHa'~ c, TO'IKII 3peHII.ll cia6:HJI:b- · 
HOCTII pa6o:.r~ nee~ .n;eTeKTopon.MarHIITHoro cneKTpo~eTpa {Hanpu,.., • 
Mep, oTcy~cT~IIe c6oen no BbiCOKOMY Ha:np.s:)KeHIIIO .n:rr.s: Ko~p.n;IIHaT
HbiX .n;eTeKTopon), cTa61IJibHOCTII II3MepeHIIH · norr.s:pii3aUIIII ny'!Ka 
( OTCJTCTDIIe c6oen. B pa6oTe nOJI.llpiiMeTpa II H<iJIII'IIIe noJI.llp1I3aniiii 
y n031ITpOHOn na.n;aiOIUHX Ira MIIilleHb) i noJI.llp1I3aUIDI .s:.n;ep raJa MII
illeHII, a TaK)Ke reoMeTpii'IeCKOe nOJIO)KeHIIe nxo.n;a ny'!Ka n MIIilleHb,' 
KpOMe TO~O ~ponep.S:JIOCb OTCJTCTnii~ {IIJIII LI:OCTaTO'IHO HII3KIIH.ypo
neHb) 4JoHa OT npoToHHoro ny'!Ka npii Ha6ope .n;aHHbiX "paRon". OT-' 
6op c6pocon {bursts) n. OTo6paHHbiX "paHa:x" nblnoJIH.s:rrc.s:. no crr~.n:y~ 
IOIUIIM nyHKTa:M : . . 
• M3MepeHHa.s: neJIII'IIIHa norr.s:pi13aUIIII MIImeHII {30-'-60%); 

3
Data Summary Tape- Ha6op 3KcnepnMeHTan~Hou uwpopMauuu

1
, Henocpe.riCTBe~~o 'uc~onh- · 

JYJOIUHHCll .IIIIll HJBIIe'leHHll CTPYKTypHou tjlyHKUHH gj · · 1 
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• · MJMepeHHa.s: :BeJIII'IIIHa norr.s:p1I3a:UIIII'ny'!Ka • ( 40-70%); . ' 
• · Cnt61IJibHocrb pa6oTbl ciicTeMbl_ c6opa riH4JopMaUIIII ycTaHonKII 
(DAQ); . . .. 

• CTa61IJibHOCTb Il3MepeHIIH cneTIIMOCTII (luminosity) {40-210 ru);" 
• TpeKona.s: 34J$eKTIInHOCTb (80% < C:front, 94%< C:back); ·· . 

• CTa61IJibHOCTh pa6oTb! PID .n:eTeKTop~:B II cTa6uJibHoCTb. Tpurrep.:. 
Hb!X ycrronlrii; : · . · · · . , . .. . 

•. Cia61IJibHOCTb Ha6opa IIHlPOPMa:UIIII .n:rr.s: LJ:aHHoro "pima".· · 
TaK .Kax cneKTpo:M:eTp HERMES· .cocTOIIT .II3 .zinyx ri:paKTII'Ie
cKII :H~J,aBIIciM~x 'Iaci'eft,• pacnorro~eHHb!X ~~me•:(TOP) ··II ~)J(e 
(BOTTOM). ny'IKOnb!X :KaHaJIOn• KOJIJiaii:.n;epa; TO; ·oT6op' no 'c6po:.. 
caM: nb!no~H.s:rrci oT.n;eJibHO ·.n;rr.s: •o6oux '!acieii: cri:e~~po~e-Tpa.':Ta:. 
KIIM 06paJoM, II3 125196 c6pocon 6b!JIO OT06paHO 71344' LJ:JI.si nepx.:. 
Heft -qacTII ycTaHonKII (TOP) u 76269 .n:rr.s: HII)KHeft ~acTII ycTaB:on:Ku 
(BOTTOM), KOTOpb!e II 6biJIII IICnOJib30naHb! .l{n.s: II3nJ:Ie~eHIIH cinrH
JaniiCII~OH cTpyKTypHoft IP~mrii HeHTpo:B:agf . .Ilrr.s: oT6opa ·TpeKo~ 
B. OTo6paHHbiX c6pocaX rrp1I1feH.S:JIIICb crre.n;yiOIUHe KIIHeMa'J:'II'Iec:KJie ~ 

! • • - ' ; •: ' : • - ~ • •; • ;' < " ' • ' ' ' ' > I ' 

II reoMeTpli'IeCKIIe orpaHII'IeHII.ll Ha napa:MeTpb! TpeKa: 
• 0.023 < x' < 0.60; "o.oo < y <0.85; . .. . 

~·1:oo ·<:: Q2 (r3B2r< i5.oo; 4.oo < \iV2 (r3B2); 

e'0:04'<:' O(Pa~)·< 0.30 ;PIDvar 4 '>'0.00; 
• -3o·:oo.< 'z ~·ver'tex(cm) < 3d.oo;·. · · 
• 0.00 <. D_;'vertex(cm) < 0.75i ,·, .. , 

. ·:·c. t"' 

• -175:oo'< Xcalo(cm) <.175~00;··· .. 
• ;.;_;30.00 < Ycalo(cm)'<'30.00, ·' . '· . . .. '~. . . ... 
r.n:e Z;D-:- vertex,- npo.zlorrbli~'J:! nonep~-q:ftruj'~6op.zllm~:.ra· peK~HcT~ 

. ' . ' . • ' f .' • . • ,· - «'. ,{ ,· ~ . -· ' ., .. ,. ;: ~ . . 1!. ' :. ' 
pyuponaHHOH ,nepmHHb!; X calo, y calo - X,Y ~<?~PLJ:IIH~ra TpeKa Ha 
nepe.n;Heft cTeHKe 3JieKTpo~ :M:arHIITHoro KarropiiMeTpa, orprum-.Iimuj! . . ~ { ' ' ' . .• . ,._- ,. ' ~ 

Ha 3TH KOOpLJ:IIHaTbi Cn.ll3aHbi ·c TeM, 'IT06bl HJ6e)KaTb TIOTepb JIIInH.ll, 
Ha KpaHX KaiTOpHMeTpa: rprurii~bi :Ha (y) _5 'onpe.zieJIHIOTCH' B~~M~~HO~·' 

._ ' I', ' §'• • • 

CT.liMII pac'IeTa pa.n;IIaUIIOHHbiX nonpanOK n .n;aHHOH KHHeMaTR'IeCKOH 
o6JiaCTR. O~pami'IeHHH Ha neJill'IIDIY W.2 Heo6x~.n::rrMb! LJ:JI.ll ."o6pe3a:. 

- HH.S:" p~30HaJICHOH_o6JiaCTII rHP, paccem:rr.s:, OCT~b~hle orpal!II'Ie-: 
4nepeMeHHaJI HCUOJih3yeMaJI JIJill H,!(eHTHtjJHKaQHH U03HTpC>Ha rflp 
5y - JIOJill 3Hepruil, noTepliHHaJI mviaJOIQH.M HaHyKJIOH nenTOHOM. 
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mnr orrpenerraiOTCH· reoMeTpiPieCKHM'a:rrn:errTancoM crreKTpoMeTpa .. B 
pe3yJibTa Te Be ex cTaJJ;IIrr rrpim;enyphl oT6opa co6biTIIrr 6hlrro o-To6pa.:.· 
HO 2. 7 MIIJIJIIIOHa C06hlTIIH ( TpeKOB) rHP Ha rem}ii-3 ~IIilleHII , JJ;JIH 

( KOTOphlX 6bma pac.JIITaHa aCIIMMeTpii.a . A~ e3. 

.Ilrra pac"tJeTa rraparrrreJibHOH CIIIIHOBOH. aCIIMMeTpiiii rHP (AU) B 
3KcrrepHMeHTe HERMES IICIIOJib3oBaJIIIcb JJ;Ba MeTona. llepBbirr ·
ocHoBaH na Bhl'<III~JieHIIII Au '<Iepe3 !popMyrrhl OTHomeHiia (" MeTon 
OTHOillCHIIH") pa3HIIUhl· II CYMMhl: OTHOCIITCJibHbiX .BbiXOJ(OB C06biTIIIi 
rHP 6• BToporr MCTOJ( (" MCTOJ( ceqeHII:ii"} OCHOBaH Ha Ha TeopCTII'tJC
CKOM o60CHOBaHIIII IIpCJJ;CTaBJICHII.H ce>!emui rHP. KaK cyMMbl CITIIH-
3aBIICIIMOro, n c~IIH-;-He3aB:HcnMoro crraraeM:hlx: .llrrH ·nepBoro M:eTona 
- acnM~eTpna Ail /D ( rne D - nerrorrapii3aiiiiOHH'hlii MHO:IKIITeJib) nnw 
Ka:IKJ(OrO KliHCMaTH'tJCCKOrO IIHTCpBaJia paC'tJIITbiBaeTC.H ITO !popMyrre: 

Au Nc...L+::...N+L,:. 
D. · D(N-L+ +N+Lc...)' 

. p .. p 
(1) 

~~~ 'fv+(N-) - ,'<IllCJio .. peKOHC~pynpoB~HH.HX IT03IITpOHOB,.rHP J(JI.H 
~IipenerreHHoro (" +" ~ rraparrrrerrl.Hor<?, '~:-;':.- aHTii-:rraparrrrerri>Horo) 

i • ; •. ', ' ~ ., > ' ' ' 

HaiTpaBJICHli.H CITHHa .HJJ;ep MllillCHII OTHOCHTCJibHO HaiTpaBJICHII.H CIIII-
Ha II03IITpOHOB ITY'<!Ka,. [/:(L~) -· II_OITpaBJ!CHHaa· Ha _;i2KHB0': BpeM.a", 

. I ·. •.. ' . / '·' • 'J 'H •• •' • " " '"' -

pa60Thl . CIICKTpOMCTpa; CYMMapHaa · CBCTIIMOCTb J(JI.H. OIIpCJJ;CJICif.H9rO, 
COCTO.HHH.H MIIillCHll (HanpaBrreH::ua c,ITll~~ ~JJ;ep'i:m~~~II), ·~;,(L;) -, 
CYMMapHaa;CBCTIIMOCTb, IIOITpaBJICHHM Ha ":tKHBOCBpeM.a" II B3BC
illCHHM C' IIp0113BCJ(CHIICM 3Ha'tJCHnH IIOJI.Hpii3aUUH _rty'<!Ka .,11 · MllillCHll 
nrra Ka1KJJ;oro orrpenerreHHoro cocToaH,na MII~~~III. Bee!, Kn~eMaT_II-, 
'<IecKnii JJ;IIariaJoH II3MepeHuii nerrnrrca na IIHTepBarrhl ITO BnepKeHoB-

... :... .l- > ...; "':. ~ l ' .,: ~ " ',· . .!:. ' .... ' ' • . < 

CKOII IICpCMCHHOll X ll ITO. IIepeMCHHOll y . .. . , 

. BTopoli MCTOJ( 6nl.ri peaJIU30BaH. CJICJJ:YIOlluiM o6pa30M. HcrroJin3ya 
pa36II~Hlle :S:a'KiiiJeMaTri~~CKIIC~HTepBaJihl ~~a x,'Q2 II Ha IIHTepBa
Jlhl nrra ~orr.~pii3auuii Pt(FIIH:n;eKc) II Pb(i-I!H~eKc), Mo2KHo JaiTucaTb: 

.. . ·' ' . lfii(x; Q2) :: .. auLii~ apLiiPl Pf, . '(;) . 

rne au - · CITIIII-Iie3anncuMaJ:i' -9:acT.b ce"tJeHII.a THP; ap - cmiH
JaBncnMaa 'tJaCTb''ce"tJeHII.H rHP;· Nij(x, Q2) - '<IHCJIO c_o6biTliH rHP 

6
BhiXOJl orrpeneJil!eTCll KaK OTHOII!eHite 'IHCJla c06hiTHH fHP H CBeTHMOCTH Jlnl! JlaHJIOI'O npo-

Me){{yTOKa BpeMeHII . 

•/ 12 

B naHHoM KnHeMaTII'<!ecKoM IIHTepBarren Pl, Pj :..... llHTepBarre; Lii -
CYMMapnaa CBCTIIMOCTb, IIOIIpaBJICHHM Ha "2KIIBOC BpeM.a~', J(Jl.H J(aH
HOrO Pl, PJ IIHTepBarra; Pl - ycpenuenua.a BeJIII'<IIIHa rrorrapn3aiiuu 
rry'<!Ka nrra nanuoro PlnnTepBarra; Pf - ycpennenna.a BCJIII'<IIIHa rro
rrapuJauuu Mumeull: nrra nanuoro Pf IIHTepBarra; M TaK; nrra Ka:tKJJ:oro 
KIIHCMaTII'tJCCKOro liHTCpBarra rro"ny"tJaCTC.H CIICTCMa II3 ixj ypaBHe
HIIH, rne au II ap .HBJIHIOTC.H HCII3BCCTHhlMll BCJIII'tJliHaMII. Pemeuna 
TaKOH CliCTCMhl ypaBHCHIIH 6hlJIO BhliiOJIHCHO JJ:BYM.H IIpouenypaMu: 
1. MIIHliMII3aUII.H X2 

. - !pyHKUIIOHaJia IIpii IIOMOIUII . nporpaMMhl 
MINUIT. • '·· 

2.· MIIHIIMII3aUIIII !pyHKUIIOHarra MaKCIIMaJibHoro npaBnonono6II.a. 

0TnomeHue apfau onpenerraeTca KaK CIIIIH-JaBIICIIMaa naparr
JICJibHaa aciiMMeTpii.a Au. CTaTIICTII'<IecKaa neonpenerrennocTb K no
rry'<!enuo~y JHa"tJenuro .Au :Bhl'<IIIcrraeTca nrra rrepBoii rrpouenyp:bi II3 
HeonpeJJ;eJICHHOCTerr,· IIOJiy'<!eHHIIX·npn MIIHIIMIIJUmiii X2 - ·!pyHKUMO- .. 
narra, nrra BTopoii- II3 MaTimuhl :n;ophlx npoiiJBo.tiHhlX q;yH:KJuoHarra' 
MaKCIIMaJibHoro npaBnonono6na B MIIHIIMyMe no uP II au. 3aMeTIIM, 

'<ITo TaKoii 'Me~on pac"tJeTa 'a~II1j~eTpiin A1j · IIM.e~~ P,a~~ ?P~~~~~~rp~~!B IIO;CpaBHCHIIIo C "MCTOJ(OM OTHOillCHIIH": ...... -. .. . 

1: MnHIIMaJibHaa ciicTeMaTII'<!ecKaa HeorrpenerrennocTb, Bhl3hlBaeMaa 
} ' 'w ~ • ,., ' " ·:. ' • ~ • ~ :. ~ : , ., ~ : • ~(. ';. • ' ' , : c.; : ' . ,• '" ' " ~ 

CaMIIM MCTOJ(OM;' , , , .. , 

2.Y>leT cTaTHcTir~ecKnxueonpenerre:HB:ocTeft P6 u Pt Herr'oq)~ilcTBeii:-
noB caM:oM MeTo.zie p~c'<!eTa aCIIM~CTJ>IIII Ai,; ·' . . . . . 
3. BoJMo2KuocTb anarrnJa cTaTncTnqecKll:x ocTaTKoB nrrx Ka:tKnoro 
Bhl6paunoro iiiiTepBana P{u Pf , . . · · .. . , . ,:." . , 
4. CyMMnpya KBan;paTbl' CTaTncTnqecKIIX ocTaTKoB, BhlqncrraeTca 
Ba:tKHhl:ii cTaTIICTII'<ICCKIIii KpiiTepuii ·- X~. TaKIIM 06J>a3oM MO:IKHO 

. ' :__ . . ' t{:; . 
IIOJiyqiiTb CTCIICHb J(OCTOBCpHOCTII II3BJieqeHII.H aCIIMMCTpiiii J(JI.H Ka-
:IKJ(Oro KIIHeMaTII'tJCCKOro IIHTepBarra; 

5. Hau6o.rree onT~MaJibHhlrru noJIHhl:ii pacqeT cTaTIICTII'<!ecKnx omu-
6oK K Au, KoppeKTHo Y'<IIIThlBarom:uii cTaTIICTHqecKne neonpenerre:H
nocTn BCCX II3MepaeMhlX BCJIII'<IIIH, IICIIOJib3YIOIUIIXC.H J(JI.H pac"tJeTa 
aCIIMMCTpiiii.· · . 

TaK:tKe 6hlrra .Bhlrrorrueml. rrpoBepKa "MeTona ceqeunii" ·npu rr()_ 
MOIUII rrporpaMMhl MoHTe-Kaprro Mon;emipoBa:Hna cnuH:_JaBucuiloro ' · 
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Pnc. 3: AcnMMeTpHM Alf•3 KaK 4>YHKUHM rrepeMeHHoii ObepKeiia x .DJIM nonHoro 

cneKTpoMeTpa. 3aKpameHHble KPY)KKH- acHMMeTpHM, nony•IeHHM "MeTo.noM ce

"<I~Hnii", OTKpbiTble KPY)KKH- "MeT~.n~M OTHoiJJeHnii". 

rHP B KIIHeMaTII"'IeCKOH o6JiaCTII 3KC11epn:MeHTa HERMES II paCCMO-:
TpeHa' BC>3MOnmcicTh. 11pn:MeHeHIIH. ".MeToLJ:a ceqe~n::ii" LJ:~H , cJio:JKin>Ix .. 
HLJ:epHhlX · MIIIIIeHefi. 

Pe3yJI:i.TaTI>I' lnnJie'IeHn:x 11apfuJieJILHo:ii acn:MMeTpn:n: ,HareJ:fn:fi-,~ 
MIIIIIeHII 11piiBeL{eHbl Ha pn:cyHK~ 3. llanee 11peL{CTaBJI~Hq ,011IICaHIIe 
11pon:eLJ:yphl pa.i:J:iiaiJ;HOHHhlX noripaBOK K II3BJie'IeHHOH 11apaJIJieJihHOH 
acn:!.fMeTpn:Ii, Koiopax peaJI:ii3oBaHa qepe3 luepan:n:oHHYIO. 11pon:eLJ:y
py; Acn:MMeTpn:x Ai LJ:Jii LJ:aHH~ro KIIH~~aTn:~e~Koron:HTepnaJiapa-. 
C'IIITbiDaJiaCh 110. «!JopMy~e: 

(3) 

rL{e /d(x) . . 1/(2Ff/ F2' + 1), F~, F2' - 11apaMeTpii3an;n:x cTpyKTyp
HhiX «PYHK~IIII 11pOTOHa II HeiiTpoHa; Pp=-0.028 ± 0.004, Pn=0.86 ± 
0.02.- 3HaqeHIIH 34J«!JeKTIIBHOH IIOJIHpii3aiJ;IIII IIpOTOHa II HeHTpOHa B 
HLJ:pe 3 He; Af( ~) - 11apaMeTpii3an;n:x CI1IIHono:ii 11pOTOHHOH acn:MMe
Tpn:n: II A.q~~ (X) - II3MepeHHaH CIIIIHOBaH.aCIIMMeTpiiH ,nonpaBJieHHM 
Ha pa.nn:an:n:oHHhle 3«lJ«lJeKThl. Pe3yJihTaThi 11pn:neLJ:eHhi Ha piiCYHKe 4. 
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P11c. 4: AcHMMeTpHM Af KaK 4>YHKUHM nepeMeHHo:ii: ObepKeHa. x .nnM nonrroro 

CITeKTpOMeTpa.3aKpaiJJeHHble Kpy)KKH- aCHMMeTpHJI, IIOJJytieHHM.",MeTO_nOM ce

tieHHii", OTKpbiTble Kpy)KKH -"MeTO_nOM OTHOIJJeHHH". fiOKaJaHbl TOJJbKO CTaTH-

CTHtieCKMe Heonpe.neJJeHHOCTH. 
"I 

' 
CTpyKTYPHaH «!JYHKU:IIH gf { x) LJ:.iiH «!Jn:Kcn:poBaHHoro 3Ha'IeHIIH Q~ pa-
C'liiThlBaJiach 110 cJieLJ:;Ylomeii' «tJ'opMyJie; 

gi(x) = Ai(x) · Fi(x, Q~);· 
' . 

{4) 

rL{e ~~PYKtYPF!aH '«tJyHKiiHH Ff(x~ Q~f ~rq)eL{elWH~ KaK: 
• '\ I!, , ' ,;c ' ' ' , '· 

2, F"( :Q2 ). _.F2'{x,Qfi){1 +4M2x2/Qfi) 
x 1 x, o - . 1 + R(x Q2) ' 

• . ' 0 

(5) 

rLJ:e F2"(x, Q~) Bhi'liiCJIHeTcx _KaK 'pa3HIIn;a 11apa~eTpn:3an;n::ii. <:TPYK
TYPHhiX «PYHKD:IIH LJ:ell:Tepn:x _II BoLJ:opoLJ:a, M - Macca 11poT(ma, 
R(x, Q~) - '11apaMeTpn:3~x· cTPYJ(TYpHo:ii .«lJYHKn;rm. Pe3yJILT<iThi 
pacqeTa ilpn:ne~eHhi Ha :imcJHKe 5.· . . . . 

Pac:.leT ~3MepeHHo:ii ne~mrn 11epnoro M~MeHTa (I)· cTpJKTyPo:ii 
«lJYHKn;n:n: !Ji; onpeLJ:eJixe:M:oro KaK nnTerpan gf(x) 110 ,x oT,'"O" LJ:O 1'1"; 

' t-··, ·,,, ,. - •. ,' . 
Bhii10JIHHnCH rio «!JopMJJiaM: . . . . . . . . 

· .. I= h+I2+I3, . ;{6) 
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Puc. 5: CTpyKTypHax cpyHKUHX g} KaK cpyHKUHX nepeMeHHOM DhepKeHa x .n.nx 

no.nHorocn~KTpoMeTpa.3aKpameHHb!e KPY:lKKH- no.nyqeHHM "MeTO.UOM ceqeHIIil", 

OTKpb!Tb!e KpJ:lKKH- "MeTO.UOM OTHOilleHIIM" ~- IloKa.JaHhl TO!lhKO CTaTHCTIIqecKMe 

Heonpe.ne.neHHOCTII: 

lo
0.6 

h= g'j(x)dx = L9!(xi) ·~Xi, 
0.023 . 

., ,, , I . , 

dl1 · (L:(dg'j(xi) · ~xi)2 ) 1 12 , 
i 

r,IJ;e i - HH,IJ;eKc x-HHTepnarra, ~x -':- pa3Mep x-IIHTepnarra, gf(xi), 
dgf(xi) __: 3Ha"<IeHne cTpyKTJpHoii «lJYHKU:IIII g} n, i-M x-IIHTepnarre H 
ee cTaTHCTII"<Iec~rur Heonpe,IJ;erreuaocT:h, 12, 13 - :Berrii"<IIIHbi HHTerpa
rron CTpyKTypoii IPYHKU:IIII g}· ,IJ;JIX HeH3MepxeMhlX KIIHeMaTII"<IeCKIIX 
o6JiaCTeii, . , -

lo
0.023 lo 1.0 

··' !2: . ' ·· g'j(x)dx,I3 = ·gf(x)dx. ' 
' ~ 0~ . (7) 

t' .• ' . il •.. ,, •. •, ' 

P,_ac..JeT Ka2K,IJ;OrO .HHTerparioB J2. U J3 6blJI B~lllOJIHeH ,ll;BJMX 
MeT(),ll;aMII.IlepBhlii'M:e~O,IJ; (,IJ;JIX ,;MeTo,IJ;a ce.qemiii") 6blJI OCHOBaH Ha 
onpe,IJ;errennn x-3aBIICHM<;>CT~ norry"<IeHHoii aciiMMeTp~II A} no ncefi 

• :_ :' .. '_ l _... '.' • 

KIIHeMaTH"<IeCKOH o6JiaCTII.JlJIX 3TOrO BhlllO~HXJiaCb annpoKCHMaU:IIX 
norry"<IeHHhlx 3Ha"<Iennii A 1 ( x) ci:ren:RaJibHo no,IJ;o6paHHoii «lJYHKn:nefi. 
BTopoii MeTo,IJ; (,IJ;rrx "MeTo,IJ;a OTHomeHnii") 3aKJiro.qarrcx n 3KCTepno
JI~U:IIII A1(x) K x=1 «lJYHKn:neii, npe,IJ;norrararomeii JIIIHeiiHbiii poeT 

16 

·) 

3Ha"<IeHnx aciiMMeTpHII A 1 ( x) oT nocrre.nHero 3KcnepiiMeHTaJibHO H3-. 
M.epeHHoro K A 1 ( 1) = 1; A. ,IJ;JIX pac"<IeTa IIHTerparra g} ( x) B . o6rrac'tu 
x -t 0 npe,IJ;norrararrocb ''Pe,IJ;2Ke" none,IJ;eHIIe cTpJKTypHOII «lJYHKU:IIII · 
g}(x) "'. xa , rne a ~ -0.5 - 0 .. IIorry"<IeHHble 3Ha"<IeHIIX nepnoro 
MOMeHTa CTPYKTypHoii IPYHKIIIIII g'i crre,IJ;yiOIIIIIe: 
e "MeTO,IJ;OM ce"<IeHIIII": 

J1 = -0.031 ± 0.012(CTaT.) . 
I= -0.034 ± 0.012(cTaT.) ±0.005(cucT.) ±o:oo7(3KcTepn.). 

• "MeTo,IJ;oM OTHomeHIIII": 

!1 = -0.034 ::f;: 0.013(cTaT.) 
I.:... -0.037 ± 0.013(cTaT.) ±0.005(cncT.) ±0.006(3KcTepn.). 

' - ,. t 

TeopeTII"<IecKoe npe,IJ;cKa3aHne 3Ha"<IeHiHI nepnoro MoMeHTa cTpyK-
TypHoii IPYHKUIIII g} ,IJ;JIX Qa = 2:5 r3B2

: Itheor = -0.011 ± 0.005. 
TaKII~ · o6pa3o~, norry•IeHHoe 3Ha"<Iemre 'nepnor<;~. Mo,MJHT~ oTJIH~a~; ; 
eTCX OT TeopeTII"<IeCKoro npe,li;CKa3<'mrni llO'-IT~ Ha'2 CTaTI~CTII"<IeCKiie 

. ) . . ' ' . - ". '' ~' ' - ' . 
omn6KII IIJIII 6orree "<!eM Ha O,IJ;HY M:aKciiMaJibHO B03M02KHJIO Heonpe-
,IJ;e~~HHOCTb. , ; ,1 

qeTnepTax rrrana nocnxmeHa aHamny norry'IeHHhlX pe3JJibTa
TOB. BhlnorrHeHo cpa:BHe!me acHMMeTpnu A} II cTpyKTJpHoii ~YH~
n:nn .g}, norry"<IeHHhlX.,B ·3KcnepnMe:k~e:-_HERMES, c pe_3Y~bT;:tTa:MII 

., ; '• • .f ( ! !• ,. . c, ("" . IF \ :·~ \ ~. f 1 ., ,. 

E142(SLAC). ATaK2Ke BblllOJIHeHO cpanHerine '3:~mqemn1: nepnoro MO-
MeHTa g}, n3MepeHHhlx n NA-47(CERN) II E142, E143(SLAC),c pe-

, _,_, ·· ·r .. ""I .... 1· · , •• ,, 

3JJibTaTaMn 3KcrrepnMeHTa HERMES. IloKa3aHo, '"<ITO pe3JJibTaTbl 
ncex 3KcnepnMeHTOB corrracyi6rcx' B·~ ;:ypeneiiax. TO"<I~OcTil ·n3MepeHIIi'x 
(piiCJHOK 6): ... 1 , ,, , • 

Jlmi Toro, "<IT06bl nponepHTb BhliiOJIHeHIIe 'npainuia cy}.IM bbep~ . 
KeHa, Heo6XO.lliiMO ~ICITOJib30DaTb 3Ha'-IeHIIe nep~or~ MO~eHTa CTpyK- , 
TypHoii «lJYHKU:IIII npoToHa gf. TaKoe 3Ha"<IeHIIe M02KCT 6blTb norry"<Ie
HO .npn aHaJIH3e pe3JJibTaTon 3KcnepnMeHTon 'E143:~I NA-'-47. 3ToT 
aHaJIH3 6blJI BblllOJIHeH D ·,IJ;Ba 3Tana: . . • , 
L AcnMMeTpiiX A) annpoKCIIMnpyeTcx «lJYHKIIIIefx AI ( x) co cno6on-• 
HhlMII napaMeTpa1-m .. TaK KaK 3KcrreprrMeHTaJibHo 6blrro noKa3aHo, 
"<ITO A) He 3~DllCIIT, OT Q~ B npe,IJ;eJiaX TO'IHOCTI~ Jm,JepeHilll, TO M02K
HO aiiiTP9KCIIMI~ppnaTb pe3JJibTaTbl. 3KCIIepiiMeHTOB: O,IJ;HODpeMeHHO. 
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Experiments 
.·. 

Pnc6: 3na'lenne rrepB~~o MOMenTa CTPYKTypnoii. <PYHK.UHH gf. 1 - N A-4 7( Q5 = 5 
f3B 2

), 2- HERMES("Men>.u oTnori:i~nnii.")(Q5 = 2.5 f3B 2), 3- HERMES("Mero.u 
ce-qeniiii.")', '4...: El43(Q5 ~:3 f3B 2 ), 5 ,:_. El42(Q~ = 3T3B2 ). • · 

•) [n 

2. Ilorry't!eHHaJI <PYHKn;rra AI ( x) rrcrroJih3JCTca .n:rra pac't!eTa cTpyK-
Typno:H <l>YHKIJ;HH 9l: . . . 

P(') ·.A. I( p P.)·: .Ff(x,Q~) . . AI(' ,p.·"P.)FP(-'Q2) •·: 
9_1, ~. ~· • x,, -~' 2. 2x(L+R(x,Q7.)) ~ x, 1; 2 1 x, ., . , 

>' . . . : .• . ,' ' . . ' ··. . (8) 
r.n:e.Ff(x, Q2

), R(x, Q2
)- rrapaMerprr3an;rr~ CTPJ:~T)'p~hlx <PYHKn;rr:H. 

llJ!a <!>HK~HP?~aHH?f<?: 3Ha<IeHHH ¢2 
·. Q6 rrepBhiH M<?~CHT gf paC't!II-

Th!BaeTCH no <PopMyrre: · 

... ' ' 1· ., 1 

. rr.~ J gfd; =IA1(x; P1;P2, .. )Ffcx)dx; (9) 
0 ,o 

r.n:e P1·;p2~ .. '-- rrapaMeTphl, rrorry't!eHHhle B pe3JJihTaTe·arrrrpoKcrrMa

uurr: Af •' Heorrpe.n:erreHHOCTh K 3Ha't!eHIIIO rr pac't!HThiBaeTca IICIIOJih.:. 
Jya neorrpe.n:erreHHOcTrr rrapaMeTpon. . 

llrra i:(arrhne:Hmero pac't!eTa· rrpanrrrra cy~M nhepKeHa c y-qe

TOM pC3JJihTaTOB li3MepeHII}I rrepBoro MOMCHTa gl B 3KCIICpiiMCH

Te HERMES' 6:bmo IICIIOJib30BaHO 3Ha't!CHIIC JJ:JI}I Q6=2.5 r3B2 : 
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rf = o:124 ± 0.004. HcnO.llh3J}I 3TO 3Ha't!eHIIe rf, II pac~InThiBaJI 
Heorrpe.neneHHOCTh K npannny. CJMM bbCpKeHa KaK KBa,n:paTII't!HJIO 

cyMMY neonpenenermocTeii K nepBbTh£ MO:MenTaM, rrony-qiiM: 

• Sbj(Q5 = 2.5 f3B 2)= rf-rj' =.0.161 ± 0.016 {"MeT. OTHOillCHIIII"), 
• Sbj(Qa = 2.5T3B 2)= rr-rj' = 0.158 ± 0.016 {"MeT. ce-qennii"). 

06a pe3yin.TaTa corrracyroTcH c TeopeTJI'Iecmi npe.n:cKaJanneM 

3Ha't!CHII1I npan~ma CJAn.I.bbepKeHa JlJI}I Q 2 = 2.5 r3B 2• ·· ' 

B JaKJIIO't!eHIIn ccJlopAryJIIIpOBaHbl ocHOBHhle pe3JJibTaThl . .n:nccep.:. 

Tau;IIOHHOll pa60Thl: 
L Pa3pa6oTaH nonhli"I MeTon pac-qeTa ciTIIHonoii acmmeTpmi Au -qe.:. 

pe3 Bbi.IJ:CJICHIIC ClliiH-3aBIICffiiOll .11 CITIIH-HC3aBIICIIMOll 't!aCTCll CC't!e

HIIH rHP.· 
2. CoJ.nano nporpru.IMHoe o6ecrre-qenne .llJIH II3BJie-qenna cmiHOBhiX 

aciiMMeTpiiii n ·cmm-JanrrcllMhiX cTpyKTYPHhlX cllYHKUIIii II3 3Kcrre- · 
piiMCHTaJibHbiX .naHH;biX no II3MepeHIIIO. noJIHpll30BaHHoro rHP. 

. 3. IIorry-qeHhl HOBhl~ 3KcnepmieHTaJibHhlepe3yrrhTaThi no II3Mepenu

ni ClliiH-3aBIICIIMOro rHP. Ha HCllTpone, a ITMeHiio: 
··- acmrneTpiiii A11 , Aj'(x); 

- .. c!nm-Ja.BHciTMaa. CTPYKTYP.Haa <PYHKUIIH gj1 
( x); 

- BemPnma nep~oro MOMCHTa c:-fpJKTJpHoii cJlyHKIJ;IIIT gj1 

.ll1IH.Q5=2:5 f3B2
: 

"MCTOJlOM Ce~eHIIii" : 

fj' = -0.034± 0.012(cTaT.) ± 0.005(cncT.) ±0.007{3KCTepn:). 
"MCTO.llOM OTHOmeHIIii":, . 

fj' = -0.037±0.013(cTaT.) ± 0.005(cncT.) ± 0.006{3KcTepn.) 
4. BhllloiTHeHo cpannenne n()rry'ICHHhiX pe3yJibTaTOB c .n:aHHhiMII 

3KcnepiTMeHTOB E142, E143 11 NA-:47, · noKa3ano, qTo pe3JJihTaThl 

3KcrrepiiMe~Ta H~RMES.corrracyroT~"H c p~3YJibTaTaMn E142, ,E143 

11 N A -4 7 B np,e.n:errax TO'IHOCTII n3MepeHIIii. 
5. Pa3pa6oTana MeTo.lliiKa conMecTIIoro aHaJIII3a .llaHHhiX pa3mPIHhiX 

3KcnepiTMeHTOB .ll1I1I pac't!eTa nepBhiX MOMeHTOB CTPYKTypnhlx cJlynK

u;IIii c n;eJibiO nponeplill npanurra ~IM 3rrJIIIca-.lliKacJlcJle. 
6. BhllloiTHeH conMeCTHblii anaJIII3 .llaHHhiX 3KcnepnMeHTOB E143 n 

. NA-47 c UerrbiO pac't!eTa nepnoro MOMenTa, crpyKTypnofi cJlYHKIUIII 
2 . .. 2 ' .. 

npoToHa gl nrra Qo=2.5. r3B . . · . 
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IIony.'leHnoe 3Haqenne -;Tf = 0;124 ± 0.004 ::-- oTinr<raeTcll oT Teope
TH'IecKII rrpe.ncKa3annoro 6onee .'!eM Hac7 cran.naJ>THI>IX OTKJIOHemrii:, 
To ecr& IIpa.BHJio 3nnnca-lbKaqHpe ne BhliiOJIHlleTCll .. , · , 
7. BnmoJIHena rrponepKa rrpa.Bnna cyMM ELepKena;.zinll· Q5=2~5.r3B2 

c J'IeToM 3Ha'Iennll rrepnoro MoMeHTa gf rio .nruim.IM: 3Kcrrepill.renTon 
E143 II NA-47II rrepnoro MoMenTa g'{, IIOJlY'IeHHoro n 3Kcrrep:uMeiiTe 
HERMES: 
e " MeTO,UOM Ce'Iemrii:~: · rr ,.- rj = 0.158± 0.016 ;: 
e "MeTO,UOM OTHOIIIemrii:": rf- rj = 0.161± 0.016. 
IIoKa3aHo, 'ITo· n rrpe.nenax .TO'IHOCTII'II3Mepemrii: .UaHHhlX 3KCIIepn
MeHTon, rrpannno cyMM bLepKeHa BhliiOJIHlleTCll . 

.llHccepTru:tHll OCHOBbiBaeTCll Ha CJie.ztYIOII{HX onyJIHKOBaH

HbiX paooTax: 

1. D; Adams, ... ,A.Nagaitsev et al., ~ MEASUREMENT OF THE . 
SPIN DEPENDENT STRUCTURE FUNCTI0N'g1(x) OF THE 
PROTON", By Spin,Muon Collaboration (SMC), April1994, Phys. -
Lett. B329 399-406;1994 
2. K. Ackerstaff, ... ,A.Nagaitsev et al., "MEASUREMENT OF THE 
NEUTRON SPIN STRUCTURE· FUNCTION ··g1(x)· ·WITH A 
POLARIZED HE-3 INTERNAL TARGET", · !' 

By HERMES Collaboration, OAP-741, March 1997,'hei>-'exf9703005 
3. A.P. Nagaitsev, V.G. Krivokhizhin, LA. Savin, G.I; Sinirnov, 
"TEST OF THE ELLIS-JAFFE SUM RULE USING . 
PARAMETRIZATION OF THE MEASURED LEPTON 
PROTON. ASYMMETRY'\ 1 

JINR Rapid Communication, july 1995; n~.3(71)-95 ;·pp5g.:72. 
4. N.G~gunashvili, V.Krivokhi}ine, ~A.Nagaitsev, tSavin; N.A:Kopov 
and :I.Akushevich ·, " EXTRACTION OF ;ASYMMETRIES AND 
SPIN-DEPENDENT STRUCTURE FUNCTIONS FROM . 
POLARIZED LEPTON-NUCLEON CROSS SECTIONS"; 
Preprint·JINR El-96-483, December 1996. 

PyKonHCb nocrymma B H3.llaTeJILCKHH OT.lleJI 
15 MaJI 1997 ro.na. · ,· : · . 

20 


