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OBII(MI XAPAKTEPHCTHKA PABOThI 

AK'ryaJILBOCTL TCMLI 

Hirrepec I( HCCJie.n;oBaHIDIM CilHHOBOH CTpyicryp1>1 H)'KJIOHa CHJll>HO 
B:r.:rpoc noCJie Toro, Ka:K B 70-80-x ro.n;ax npoWJioro CTOJieTIDI B SLAC 61>IJ10 
o6HapyxceHo, a 3aTeM B CERN no,ZJ,TBep)l{)l;eHo, qTO cocTa.BHI>Ie 11aCTH 
H)'ICJIOHOB - napTOHl>I, H)l;eHT11<J.>~0BaHH1>1e Ka.IC KBapICH - HecyT JIHDII> 
MaJIYIO ,l(OJllO, OKOJIO 30% IIOJIHOro CIIHHa HYJCJIOHa. 3TO JIB.lleHHe, qacro 
Ha31>1BaeMoe «KpIDHC CilHHR» (B )J;aJThHeiimeM nepeHMeHOBa.HHblit B «3ara.n;Ky 
CITHHa>> ), CTIIJIO CTHM)'JIOM n:enoro pH.n;a HOBl>IX HCCJie.n;oBaHHii - KaIC 
TeopeTH'IecICHX, TilK H 3KcnepHMeHTan:r.HI>IX. Hccne.noBRHIDI 61>IJIH 
mmpaarreH1>1 Ha 061.JicHeHHe noro «t>eaoMeHa H - qTO 6onee BaxcHo - Ha 
IIOHCK «OTCyrcTB)'IOID;eib> qaCTH CITHHa ffYKJIOHa, npe.nnoJIO:lKHTeJll>HO 
o6ycJIOBJie:mIOil: BKJla)J;OM OT6HTaJThHoro MoMema ~IDKeHIDI KBapKoB H 
rJIIOOHOB, a TaIOICe CITHHOM rmooHOB H MopcKHX KBapKoB. ,lVul HCCJie,n:oBaHHJI 
3THX xapaxrepHCTHK syKJioHa napw c PMOM ,11,pymx a:rcryam.HI>IX 
<l>H3H'IeCKHX 3a.n;aq 61>IJIH npe.u.n:oxceH:r.I HeCKOJll>KO HOBl>IX 3KcnepHMeHTaJI:r.l>IX 
HCCJie)l;oBamdt, o.n;HHM H3 KoTOpJ>IX. DIDieTC.a: 3KcnepHMeHT HERMES(DESY, 
raM6ypr). 

B CBeTe noCJie,l(HHX npe,nCTaBJieHHii <l>eHoMeHoJiorH'lecKoii TeOpHH, 
OllHCLIBa.IOm;eii xapaKTepHCTHICH ffYICJIOHR nocpe.n;CTBOM <l>~ 
pacnpe.n;eneHIDI KBapKoB, HCCJie.n;oBaHHe 3THX cpysKI.J;Hit cnoco6Ho npOJIHTL 
CBeT Ha Haile npe,!l;CTilBJleHHe 0 KBRpI<-rJIIOOHHoii )l;HHaMHKe B ffYKJIOHe H, B 
qacmocTH, cnoco6CTBoBaTL pemeHHIO ICpH3HCa cITHHa. 

~o He):{aBHHX nop cqwra.rrocJ>, qTo TOJll>KO TPH <l>)'HICD;HH OCHOBHoro 
«ypoBH'1» (rum TBHCTa), npe,!l;CTaBJUIIOT mrrepec, T.K. He 3aBHCJIT OT 
op6HTaJ11>Horo MoMeHTa KBRpKoB. B TO BpeM.11 KaK ~e H3 3THX <l>YHICIUlit -
Heno.rn:rpH30BRHH8JI !J.>ymcn;IDI pacnpe,!l;eJieHHHjj H npo,!l;OJll>HO IlO.IDlpH30BaHH8JI 
<J.>YHKn;IDI g1 - 6:r.IJIB HCCJie.n;oBaHJ>I ,l(aBHO H )l;OCTaTO'IHO xopomo H3BeCTHl>I, a 
'I'peTI>H H3 3THX <l>yHKI.J;Hit - cpymmmr pacnpe,neJieHIDI nonepeqaocTH 
(transversity) h1 JJ.O ne.n;a»Hero BpeMeHH 6:r.ma HemBecTHa. IlpH'IHHoii 3TOMy 
DJl'1eTC'1 CBOitCTBO KHpa.JThHO:it He1IeTHOCTH 3TOii <l>YHICI(HH, 'ITO npeWITCTByeT 
mMepemno 3TOii cpymcn:HH B HHKJII03HBHoM pacce.a:mm m-3a coxpa.11eHID1 
KHpa.Jil>HOCTH B Cff.Jil>Hl>IX B3aHMO)l;eitCTBIDIX. Ilo,!J;06Hasi: cneu;u<t>mca 1'pe6yeT 
HaJIH'JHH B npo~ecce em;e O,!l;HOit KHpalILHO-He'leTHOi KOMiloHeHTl>I, 
no3BoJUIIOm;e:H no.JIY'IHTL mpa.m.Ho-qe-rHoe nonHoe ce'leHHe. Ilo,no6Hoi 

.L 
KoMnoHeHTOii MoxceT CTaTI> <J.>ymc:n;IDI <l.>parMeHTaIJ,HH KoJIJIHH3a H1 , 

OIIHCl>IBaIOID;asI eepoHTHOCTI> o6pa3oBaHIDI a;:q>OHOB H3 nonepeqHo 
nomrpH3o:eaHHl>IX KBapKoB B npou;ecce no.rry-HHJII03HBHoro paccemIDI. 
I10.n;o6H1>1e H3MepeHID1 c pernc'I'pa:n;Heii poxc.n;eHHoro a,u;poHa 6:r.um npone.n;eHl>I 
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B HERMES, pe3ym.ntTLI KOTOphlX 6r.mH npe.n:cTaBJiem.r Ha MHOI'HX 

Me:a<)JyHapO.l(HLIX KOHcj>epe~IDIX H ony6JIHKOBallbl B HaY'lffl>IX H3,l(aHIDIX. 

Hae:6onee nepe.n:OBble reopeTH'lecxHe pa6oTLI He <!>oKYCHpyroTCJI Ha 

'IpeX OCHOBHbIX <l>YffKIJ.IDIX pacnpe.n:e.neHIDI KBapKOB, a cxopee aKileHTHp)'IOT 

BHHMaHHe HMeHHo ea 3aBHC'1.IIIHe OT op6HTa.JILHOro MOMeHTa cj>yexium, 

npe.n:oCTilBJIIDOm;He HHcj>opMaIUOO o 'IpeXMepHo:H CTPYK'fYPe H}'KJIOHa. Bonee 

TOro, Hae:6om.mH:H HHTepec 3aeoeua.JIH cj>yHKIUfH, co.n:ep:>Kam;He KBapK­

KBapKOBLie H KBapx-rmooHm.Ie KoppemDII(HH. HccJ1e.n:oBaHHJI, 

npe.n:cTaBJieHHble B ,l(aHHOH ,l(HCCepTal(HH, II03BOIDIIOT H3MepHTL KOM6mmIJ;HH 
J. 

HMeHHO TaKOro po.n:a cj>yHKIUI:H pacnpe,D;eJieHH.ff KBapKOB, K npHMepy ( e, g ' 
hi -1. a TaK:>Ke cf>)'HICI(ffit, OIIHCblBaIOID;HX xapaKTepHCTHKH a,D;pOHOB, 

po:>K,Zl;eHHblX B npou;ecce cf>pameirrau;im: 3THX KBapxou (E, d-, Hi\ 

:0:eJib paoOTbI 

l(eJILIO ,Zl;HCCepTaI.UIOHHOii pa60Tbl JIBMeTCJI npoBe,D;eHHe aHaJIH3a 

3KcnepHMeHTa.JILHLIX .n:aHIILIX, HaICOIDieHHblx B 3KcnepHMeHTe HERMES B 

nepHo.n:e 1996-2000 ro,D;OB, H HCCJie,Zl;OBamm CITHH-a3ffMYT8JILHOit acHMMeTpHH 

po:>K,Zl;eHHJI a,D;pOHOB B 3aBHCHMOCTH OT IlOMpH3a~H nyqxa B 

3J1eK1'popo:>K,Z1;eHHJI nHOHOB. ,ll;J1Jl peaJIH3au;HH nocTaBJieHHoit u;e.nH 6blJI 

pa3pa6oTaH nporpaMMHhlii KOMIDiexc o6pa60TKH ,Zl;aHHbIX, HCIIOJIL3yK>m;Hii 

naxeTbl ADAMO, CERNLIB H ROOT. ,ll;mI rroBLIWeHH.ff ,D;OCToBepeocTH 

perHCTJ>aium a~oHOB B KoHelJHOM cocro.ffHHH 6LIJIH YJIY11WeHbl aJiropHTMLI 

H,D;eHTH<l>HKaium 11ac~ OCHOBa.HHble Ba KOMilOHeHTaX ,Zl;eTeKTOpa, a HMeHHO 

C~HJIIDiu;HOHHLIX ro,D;OCKOIIOB c HCilOJTh30BaHHeM BpeMB:-npOJieTHOH 

MeTO,l(HKH, H 3JleK1'pOMarHHTHOI'O KaJIOPHMeTJ>a AillI perHCTJ>an:uu napHbIX 

cf>oTOHOB OT pacna.D;a He:H1'paJILHbIX IJHOHOB. 

,ll;mI IIOHHMaHIDl: B03MO:>KHLIX MeXaHH3MOB BJlH.ffHIUI HeJIHHeitHOCTeit 

axcernaaca ,D;ereKTOpa a.BTOpoM 6LIJIH TaIOICe npoBe,D;eHbl MoHTe-KapJ10 

MO,D;eJIHpOBaIIHe H cpaBHeHne pll3lIH'IHLIX MeTO,lJ;OB H3BJie'leHlUI HCCJie,nyeMblX 

aCHMMeTJ>HH H3 H3MepeHHLIX ,Zl;aHHblX. 

IloJIY11eHHble AaHHLie 6blJIO TaK:>Ke HCCJle,D;oBaHLJ Ha OTHOCHTeJibHOe 

CO,!l.ep:a<aHHe B HHX npO.n)'KTOB pacna;:i:a BeKTOpHLIX Me30HOB, B OCHOBHOM p
0

, 

po:>K,Zl;eHHLIX B 3KCKJIT03HBHblX peaKu;H.ffX. BKJia)I: no,!J.o6HblX co6r.1THii 6blJI 

ou;eHeH c HCIIOJIL30BaHHeM pe3)'JILTaTOB M:oJITe-Kapno MO,lJ;eJIHpOBaHHX H 

3KCIIepHMeHTaJILHbIX ,!J.aHHblX H BIIepBLie Bb111TeH H3 KOHeYIHOro pe3yJII>TaTa. 

liblJIO npoBe,!J.eHo cpa.BHeHHe IIOJIYY!eHHblX pe3yJ11>TaTOB c 

TeOpeTH'IeCKHMH npe,D;CKa3aHHllMH H H3MepeHH.'1MH, npoue.l(eHHblMH pauee B 

HHOH · ICHHeMaTH'lecxo:H o6nacTH. ,naHHble xopomo comacyrorcJI KaIC c 

TeopeTH'leCKHMH MO,!J.eIDIMH, TaK H pe3yJILTaTaMH npe,!l;LI.l(yID;HX H3MepeHHit, B 

npe.n:enax CTaTHCTH'leCKHX OWHQOK. 
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Hay11HaB HOBH3Ha 

Bee pe3yJ1LrnT1>1, npe,D;cTaBJieHHLie B )l(Hcceptau;HH, JIBJIJIIOTCJI 

HOBLIMH. AHa11orH'IHL1e H3MepeHHJI 6WIH np0Be,1J;em.1 paHee TOJILKO Ha 1t 
Me30Hax u B HHO:ii KHHeMaTH'lecxo:ii 0611acTH. B 11acTHOCTH, 6naro,D;apJ1 

pa3pa6oTaHHo:H B paMKax KOJIJia6opru:nm HERMES IJporpaMMe M:oJITe-Kapno 

6r.ma snepBLie ou;eeeHa acHMMetpHX npo,ny1cros pacna;:i:a BeKTopHblx 

Me30HOB, KOTOpaJI BIIOCJie,Zl;CTBHH 61>ma Bl>IYITeHa H3 pe3ym.TaTOB no.rry­

HHKJl103HBHblX acHMM:eTJ>Hit. 

IlpaKTI111ecKaB 3Ha1IHMOCTb DO.JIY'leHBblX pe3y JlbTaTOB 

0CHOBH:LIM Ba:>KHLIM H aK'fYaJILHLIM CBOHCTBOM npe,l(CTaBJieHHoro 

pe3yJILraTa JIBJIJleTCJI B03MO:>KHOCTI> on;eHKH IIOBe.n;eHHJI <l>YHK~ 

pacnpe.n;e.rreHIDI H <!>parMeHTau;HH no 3aBHCHMOCTH aMIIJIHry,lJ;bl aCHMMeTJ>HH 

OT nepeMeHHLIX x-n'I>epxeHa H z, COOTBeTCTBeHHO. HexoTOp1>1e H3 3THX 

<)>yHKD;H:ii, BXO,Zl;JIID;HX B CIIHH-3a.BHCHMoe ce11eHHe, npe,D;CTaBJIJIIOT oco6LIH 
J. 

mrrepec, HanpHMep <)>parMeJITau;HOIIHaJI <PYffKD;IDl KoJIJIHH3a H1 , 3HaHHe 

KOTOpo:ii Heo6XO,ll;HMO ,Zl;JIJI HCCJie,D;OBaHHii cf>yHKD;HH pacnpe,D;eJieHHJI 
J. 

rronepeYIHoro cIIHHa hb mm <)>ymc11,IDI Bopa-M:yJI,!J.epca hi , OIIHCbIBaJIID;aJI 

KOpp~H Me)J(,!J;y CIIHHOM HyKJIOHa H op6HTaJll>HLIM MOMeHTOM ICBapxa. 
J. 

AHaJiorwrno, cf>YHKIUUl g CBJl3LIBaeTCJI c BHYTJ>eHHHM op6HTaJ1LHLIM 

,D;BH:>KeHHeM KBapxoB. KoM6HHHpyJI pe3ynr.TaTLI 6onee pa.HHHX H3MepeHHH: 

a3HM)'Tll!ThHLIX acHMMetpHH, noKa3aHHLIX Ha Pac. 4[1] u: PHc.5[5], c 

noCJie,ZJ;HHMH pe3yJILTaTaMH, npHBe.n;eHHbIMH Ha Puc. 2, B03MO:a<Ho npn6J1H3J1T 

pemeHHe «3a:ra.n:KH CIIHHa», JIBJIJIIOm;elic.11 e,D;Ba JIH He Ba:a<He:iiweii u 

mrrepecHe:iiweH: 3a,ruiqeii COBpeMeHHOH HayKH. 

0.zumM H3 IlpaKTH'leCKHX npHMeHeHHH IJY'{KOBOH CIIHH-

a3ffMYTaJI:LHOH acHMMeTJ>IDI B IlOJIY-HHK.lll03HBHOM 3JieK1'popo)K)l;eHHH 

HeHTJ>aJILHblX IlHOHOB JIBJIJleTCJI OIJ,eHKa CHCTeMaTH'leCKOH OIDH6KH B 

H3MepeHHH aHan:orH'IHOH aCHMMeTJ>HH B my6oKO-BHpTyaJibHOM 

KOMIITOHOBCKOM pacceJIHHH, npHBe,D;eHHOH Ha pHc.6[2]. 

Ainop BbIHOCHT ua 3am:HTY CJie.zzyro~He pe3yJ11ioTaTbI H 

BblBO,!J;LI paOOThl! 

1. Ilepsoe H3MepeHHe O,ll;HHO'IHOH CIIHHOBOH acHMMeTJ>HH ceMH-

HHKJll03HBHOM pO:>K,!l;emm IDIOHOB B B rny6oKO-HeynpyroM 

pacceJIHHH JieIITOHOB [l]. 
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2. 3aBHCHMOCTH 8.MIDIH'l)')J.LI acHMMerpHH OT nepeMeHllblx z, H x­
B'hepKeHa poXCAeHHoro ll)(_pOHa (3], 11ro no3BOIDieT H3BJie'IL m HHX 

xapaxrepHCTHICH 4>~ pacnpe.n.eJiemm H <l>parMeHTanHH, 
COOTBeTCTBeHHO, a B KOM6mrau;HH c pe3yJILTaTilMH 6onee paHHHX 
H3Mepemm a3HMyTaJJbHbIX acHMMerpHii, nOKa3aHHhIX Ha PHc. 4[ 1] H 

5[5], no3BOJIHT npH6JIH3HTb pemeHHe «3ara.n;KH CITHHa>>. 
3. Ilporpa.MMbI H)J;eHTH<l>HKa.I(HH 'Ito Me30HOB c HCilOJib30BaHHeM 

HH<l>opMa[(HH OT KaJIOpHMerpa, pemcTPHpyrom;ero :meprmo 2-x 
raMMa-KBaHTOB OT pacna.n.a HeiiTPa.JJbHOfO Me30Ha H 
BOCCTaHaBJIHBarom;aJI ero mmapH8HI1JYIO Maccy[2]. 

4. MeTO.ll.HKa HJJ;eHTHcl>HKa.I(HH HH3K03Heprwrnblx a.n.p<>HOB no BpeMeHH 
npoJiera (Time-of-Flight), no3BOJIHBIDWI 3Ha'IHTe.JlbHO pacmHpHTb 
HMnyJILCHblii ,D.Hana30H perHCTPHpyeMLIX a,Lq>oHoB. Co3,D;aHL1 naxeTLI 
nporpaMM, no3BOJIHBIIIHe Kwm6poBaTL .n;aHHLie KaJK,D;oro ro;i;a 
He3aBHCHMO, H nporpa.MMLI H)J;eHrHcl>HKaIUm, BbI.ll.aIODIHe Ha BbIX0,1.l;e 
KO)I. THna a.n.poHa H CTeneHL ,1.l;OCTOBepHOCTH H)J;eHTHcl>HKaIUm [4]. 

5. 3aBHCHMOCTH acHMMeTpHH OT nonepe"CIHOfO HMnyJILCa a,D;pOHa, 
IlO)J;TBepJK,D;aJOID;He npe,1.1;CICa3a.HHJI reopHH 0 HeH}'JieBOM 3Ha'leHHH 
aMIDIH'l)''AbI acHMMerpHH npH YMepellHLIX 3Ha11emmx nonepe11aoro 
HMnyJILCa [3]; 

6. 3aeucHMOCTH KoJJJllffi30BCKHX 8.MIJJIHT)'.ll. acHMMerpHH 'AIDI 1t + H TC • 

Me30HOB, H3MepemibIX Ha nonepe'IHO-IIOJUIPH30BaHHOii B0,1.l;OpO,D;HOit 
MHIIIeHH HERMES [5]. 

Anpooal(BB pafioTLI. 
MarepuaJILI )l.Hcceprau;HH ,D;OKJia)J.LIBaJIHCL H o6cYXCAaJIHCL ea CJie,D;yroIIQIX 
Koml>epeHI~IDIX: 

1. Poster presentataion, HEP2003 Europhysics Conference in Aachen, 
Germany, July 2003 

2. «Measurement of single beam-spin asymmetry in electroproduction of 
pions at HERMES», XII International Workshop on Deep Inelastic 
Scattering, Slovakia, April 2004 

3. «Beam-Spin Asymmetries in Pion Electroproduction at HERMES», 
XC Congresso Nazionale, Brescia, Settembre 2004 

4. «The HERMES Electromagnetic Calorimeter>>, NATO Advanced 
Physics Workshop, Nor Hamberd, September 2004 

5. «Beam Single Spin Asymmetry in Pion Electroproductiom>, Semi­
Inclusive Reactions Workshop, Jefferson Lab, May 2005 
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6. «Transverse spin effects in single and double hadron production at 
HERMES», International Europhysics Conference on High Energy 
Physics, Lisboa, July 2005 

Bee BL1meY1Ca3aHHble pa6oTLI ,1.1;0JioJKeHLI JIH'IHO runopoM. 

IlyfiJJeKan;ae 

Ilo MaTepHllJlaM pa60TLI ony6mncoBaHO 5 HayqHLIX TPY'AOB, CITHCOK KOTOpbIX 
npHBe,1.1;eH B KOHI~e aBTOpe<l>epara. 

JIB .. IHOe y"lfaCTBe aBTOpa B BbIDOnBeBBB pa6oTLI Bblpa3IDIOCb KaK B 
KOJIJia6opaTHBHOH pa60Te B COCTaBe 3KcnepHMeHTa, TaK H B BblTIOJIHemm 
cneUH4_>H11ecmx 11ccne,nosaHHit no reMe )l.aHHoi pa6oTLI. B nep110,1.1; OT 1997 
no 2006 fO.ll.bJ BKJllO'IJi:freJibHO aBTOp yqacTBOBaJI B CMeHaX no HaICOIIJleHHIO 
3KcnepHMeHTaJILHLrx ,1.l;aHHbIX B xaqeCTBe pyICoBo,1.l;HTeIDI cMeHL1. 
KpoMe 3Toro, aBTOp B Te'leHHe roro :>ICe nepHOM .HBIDIJIC.11 npaKTH'leCKH 
e,1.l;HHOJIH'IHLIM oTBeTCTBeHHLIM no O,D;HOMY m Baxrneiinmx Y3JIOB ,D;ereKTOpa -
3JienpoMarHHTHOMY xa.11opHMerpy. B paMxax 3TOH pa60TLI 6bIJIH npose,1.1;eHLI 
KMH6poBKa ,1.1;eTeKTOpa H peryIDipHLiit KOHTPOJIL 3a ero cocroJIHHeM. Pa6ora, 
npoBe,1.1;eHHa.11 no KaJIOpHMerpy, .ll.OKJia)J.LIBaJiacb Ha eJKeHe,1.l;eJILHbIX MHTHHraX 
B DESY. )l;onoJIHJITeJILHO pa3pa6aTL1BaJIHCL HOBble aJiropHTMLI H YJIY'IIDaJIHCh 
CTapLie c u:e.m.ro nOBLimeHIDI npOCTpaHCTBeHHOrO H 3HepreTH'leCICOfO 
pa3pemeHIDI .ll.eTeKropa. IlpHllD:Hll pa60TLI KaJIOpHMerpa H ero 
xapaKTepHCTHKH ,1.l;OKJla)J.LIBaJIHCb ua Me:ll<JlYHapOAHLIX KOHcl>epelDl;IDIX. 

TaIOKe aBTop .11BJTJieTC.11 O)J.HHM ID oTBeTCTBeHHLIX no o6CJIY)KHBaHHIO 
KOMllbIOTepHoro KJiaCTepa (PCFarm), npHMeIDieMOfO .ll.Jl.ll peKOHCTPYKD:HH H 

o6pa6oTKH ::ixcnepHMeHraJILHLIX .ll.a.HHbIX H reHepa.I(HH Mome-KapJio. 
KaIC OT.ll.e.TILHLiii BKJia,D; B 3KCnepHMeHT 6bIJla pa3pa60TaHa MeTO.ll.HKa 

H)J;eHTmpHKaD;HH HH3K03HeprH'IHLIX a,Lq>OHOB, Hcn0Jlb3y.11 H3MepeHHe BpeMeHH 
npoJieTa 11acnnu.1. MeTo,1.l;HKa ony6JIHKOBaHa B JKYPHan:e NIM H BKJIIOqeua B 
COCTaB ,ll.HCepTIUJ.HH. 

Ilo OCHOBHOH TeMe ,ll.HCeprau;HH e,1.l;HHOJIH'IHLIM BKJla,ll.OM aBTopa 6Lma 
o6pa6oTKa 3KcnepHMeHTaJILHLIX .ll.aHHLIX. B xa11ecme HHCTPYMeHTaJILHOH 
6a3bl 6blJIH ucnoJlb3oBaHLI 6H6JIHOTe'IHLie UaKeTbl CERNLIB H ROOT, 
nporpaMML1 6amH pa3pa6oram.r HcnoJib3YJI .!13LIKH CIC++. BbIJDf peaJIH3oBaHLI 
H nposepeHbl Ha cornacoBaHHOCTL pe3yJihTaTOB pa3JIH'IHble anropHTMbl 
BLl'IHCJiemm acHMMerpHil:. TaKJKe 6bIJIH ,D;eTaJILHo HCCJie,D;oBaHbl Ha 
COBMeCTHMOCTb ,D;aHHLie, Ha6pa11HLie B pa3JIH'IHble nepHO)J,LI. HcnoJib30BaJIHCb 
reCTLI x2 H BHJIKoxcoaa. )l;onoJIHHTe.m>Ho asropoM 6blJIH npoBe,1.1;eHL1 Mome­
KapJio HCCJie,1.l;OBamm: aKCeIITaHca H ero BJIIDIHIDI Ha KOHe'IHble MHHbJe. 
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061.eM B CTpyKcypa )~HccepTaQBH. ,l(HccepT~ COCTOHT H3 8 rmm, H3 
KOHX rrepBWI '1BIDieTC'1 BBe.l(eHHeM, a IIOCJie.l(IDUI - 3aic.JllO'leHHeM, co.a;ep:>KHT 
I 09 c-rpamw: rre'laTHOro TeKCTil, BKJIIO'IWI pHcyHKH, H CIIHCOK mrrepazypw H3 
65 Ha.HMeHOBamrii. 

OCHOBHOe COAep>KaHMe pa60Tbl 

Bo BBe,!J;eHHe ccl>opMJJIHPOBam.1 ocuoBHLie 3a,!l;a'IH, noCTaBJieHHb1e H 
pemeHHLie B .naHHO:ii pa6oTe. 06ocHOBaHa aicrYa.JILHOCTb TeMbl, Hayqurui: 
HOBH3Ha npo.a;eJiami:o:ii pa6oTLI, n;eJib pa6oTbl H KpaTKOe onHcaHHe cnoco6oB 
pemeHIDI IlOCTaBJieHHbIX 3a)J;a'I. TaIOICe npHBe.a;eHO KpaTICoe OIIHCamte BCex 
rJiaB, BIOIIO'IWI OCHOBHLie· IIOJIO)l{eHIDI, BldHOCHMble Ha ~TY· 

Bo BTopoii rmme npHBe.l(eua $H3H'lecKlUI MOTHB~ npoBe.neHHbIX 
pa6oT. OnHCaHLI OCHOBHbie napa.Me-rpbl H xapaKTepHCTHKH HHKJII03HBH1dX H 
ceMH-HHKlll03HBHLIX rny6oKo-HeynpyrHX npon;eccoB, C'l'J>YICTYPHblX cl>YHKD;Hii 
H cl>YHKIJ.Hii pacnpe,11;eJieHID1. KpaTI<O OITHCaHa KBapIC-napTOHHWI MO,Il;eJib. 
IlpHBe.u;eHa MOTHBau;mI H3Mepemm a3HM}'Til.JlbHOH acHMMe-rpHH KaK cnoco6a 
noJiy<IeHHJI .U:aHHbIX o KBapKOBLIX <}lymcuIDIX pacnpe,!l;eJiemra H c-rpyKzype 
eyKJioHa. BKpame oIIHcam1 <)>YHKD;HH cl>parMeHTaD;HH H HX poJib B 
HHTepnpeTaD;HH H3MepeHH1dX a3HM)'TaJILHbIX acHMMe-rpIDIX. 11cCJie.u;yeMoe 
ce11eHHe '1BJI'1eTC'1 CYMMOii IIOIDipH30BaHHOii H uenOIDlpH30BaHHoii 
COCTaB.rullO:mHX, BLipmKaIO~C'1 cl>opM)'JiaMH: 

d4uw = 41l'a2s A. si . ~ M. fd2 d2k '5(2)( - Ph -k )· 
dxdydzdp Q4 e IrfJYv 1 

- y Q J' PT T Pr z T 

f "~.kT [ ~ J;G" + xeJli" ]-p il:T [ ~ ~" E-xr D, ]} 

d 4
Uuu 4na

2 
s {( 1 2 ) ( \ r:i--:: Mh • .; .L} 1-y+2y xfiD1 - 2-YJ-v1-ycos<pQ~1D1r 

dxdydzdp 

r.ne nepBLIH HH)J;eKC yial3bIBaeT IIOJIJiplf3aD;HIO nyqKa, a BTOpoii - MHIDeHH. 
KoM6~aD;HH <)>yH~ pacnpe.neneHIDI H cf>parMeHTaD;HH ICBapKOB, BXO.l(JIDUIX 
B nwmpIDoBamme ce'leHHe, .9BIDllOTC'1 BaJKHLIMH 061>eKTaMH ,naHHoro 

m:~ne,noBamm. 

B TpeTLeii rmme oIIHcaHLI ycKopmeJIL H 3Kc11epHMeHTa.llbHWI annapaTYPa 

3KcnepHMeHTa HERMES. OIIHcaHa Mero.a;HKa noJiy<IeHHJI 11onepe11Hoii H 

IlpO)J:OJibHOH rro.rurpH3alUIH 3JieK'fPOHHoro( Il03H'fPOHHOro) nyqKa KOJIJiaitJJ:epa 
HERA H MeTO.l(HKa H3MepeHHJI cTerreHH noJIJIPH3a11HH nyqKa. '.3ToT napaMe-rp 
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f 

~ 

.l(OCTHraeT cpe}.'(Hero ypoBIDI 55% npe TeopenRecKo:HM npeAeJie B 72%, npe 
3TOM Bpewi: }.'(OCTIDKeHIDI MaKCHMaJILHOro 3Ha'leHIDI IIO.IDipH3aD;HH COCntBJI'1eT 

B cpe}.'(HeM 22 MHHYTbl. IlpHBe}.'(eHO no.npo6Hoe OIIHCaHHe IIO.IDipH30BallHOH 

sey-rpeHHeii rMoBoii MHIDeHH. YKa3aHHrur MHmeHb rro3BOJIJieT pa6oTaTL KaK B 

pe>KHMe IIO.IDipH30BaHHbIX ra30B, TaKHX ICaK BO,ll;Opo.n, .nefilepllli H 
3
He, TaK H 

HenOJIJIPH30BaHHbIX ra3oB - a30T, KCeHoH, KpHIITOH H .u;pyrHe. CTeneHb 

no.rurpmaD;HH aTOMOB MHIDeHH }.'(OCTHraeT -80%. IlpHBe}.'(eHO rro.u;po6Hoe 

OIIHCaHHe 31CCIIepHMeHTa.llbHOii ycTaHOBKH, CHCTeMl>I BOCCTaHOBJieHIDI -rpeKOB 

3apIDKeHHblX 11acnru;. Baxrnoii 11acnro 3KcnepHMeHTaJibHOH · ycTaHOBKH 

HBJIJieTcH MarHHTHLiii cneK-rpoMe-rp c 6om,moii annepzypoii, .l(JI'1 11ero 

HCITOJIL30BaH MarHHT c J Bdl =1.3 Tn. B 1Ca11ecTBe aKTYaJILHOH 11acTH 

3KCIIepHMeHTaJILHOH TeXHHKH OIIHCaHa cxeMa H)l;eHTH<}>HKaD;HH 11acnm;, 
KOToprur no3BOJIHeT BbIAeJIHTh co61>1THH rny601Co-Heynpyroro pacce'1HH'1 c 

6oJibmoii }.'(OCTOBepHOCTbIO. 
~ .-....:.~~~~~~~~~~~~~~~~~~~~--. 

'E 
ll 
u 10 1\ 

10 

10 

1 

-0.!I 0 0.5 1 1.!I 2 

m 2 rtGeV/c212 1 

Puc. 1 a: PacnpeoeJZeuue Keaopamoe .Mace, U3.MepeHHblX c noMOU/b10 
epeMH-npoJZemHOU .MemOOUKU. 
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3000 

2000 

1000 

Constant 3078 
Mean 0.135 
Sigma 0.0113 
p3 ·143.5 
p4 9230 

5 ·3.823e+04 

I..... I 

°O.oa 0.1 0.12 0.14 0.16 0.18 

Myy 

Puc. 26: Pacnpeoe!le11ue u116apua11m11ou Macc&z oByx rftomo1106 om 
pacnaoa 7t:0 Me30H06, U3Mepe1111&zx c noMOUJb10 s!leKmpoMa211um11020 

KallOpUMempa. 

CocTaBHbIMH '!aCTHMH cneKTpOMeTpa ,n;IDI H,IJ;eHTHqmKa:QHH '!aCTHu; 

c.rry>KaT :meKTpOMarmrrm.r:it KaJIOpHMeTp H CIJ;HHTHJIIDlu;HOHHbie fO,ZJ;OCKOIThl, 

,n;IDI KOTOpbIX OIIHCaH JIH'IHblti BKna,ZJ; aBTOpa B BH,ZJ;e a)pa3pa6oTKH BpeWI­

rrponeTHOH MeTO,ZJ;HKH H,ZJ;eHTH«J.>mcau;HH HH3K03HepfH<IHblX a,i:q>OHOB H 6) 

H3MepeHIDI HHBapHaHTHOH MaCChl $OTOHHblX nap ,n;IDI H,ZJ;eHTH«J.>HKau;HH 

Heil:TpaJIJ>HhlX nHOHOB. BpeWI-IIpOJieTHa.sI MeTO,ZJ;HKa H,ZJ;eHTH«J.>HKau;HH 

HH3K03Hepr11'1HblX a,i:q>OHOB 6i.ma pa3pa6onrna aBTOpOM B p;ononHeHHe K 

HMeIOIIJ;HMCJI p;eTeKTOpaM H MeTO,ZJ;aM H,ZJ;eHTH$HKau;HH, 'ITO no3BOnHn0 

cy:m;ecTBeHHO pacIIIHpHTb HMrryJibCHblH }1,Hana30H H)J,eHTH$Hu;HpyeMLIX 

a,i:q>OHOB. IlocKOnbKY HCilOJlb3yeMLie B 3TOM MeTO)J.e )1.eTeKTOpbl - no 2 napbl 

Cu;HHTHJIIDIIJ;HOHHhlX fO)J,OCKOnOB - He 6bIJIH rrpeJJ:Ha3Ha'IeHhl ,n;IDI 3TOti u;enH H, 

COOTBeTCTBeHHO, He 6bIJIH OTKaJIH6poBaHbI no BpeMeHHbIM napaMeTpaM -

6bma pa3pa6oTaHa opHI'HHanbHa.sI MeTO)J.HKa KanH6pOBKe Henocpe,D;CTBeHHO 

IlO)J, ny'IKOM, OJJ:HOBpeMeHHO c Ha6opoM $H3H'leCKHX }1,aHHbIX. ~ no:it :a;enH 

10 

c IlOMOIJ.J;bIO OCTaJihHbIX .neTeKTOpOB H)J,eHTH«J.>HKa:QHH qacTHIJ; Bhl,llemJJIHCb 

TpeKH OT 3JieKTpOHOB, BpeMJI rrponeTa KOTOpblX 6bIJIO H3BeCTHO c 6ommoil: 

TO'IHOCTbIO. IIonyqeHHbie KanH6poBo'IHble KOHCTaHTbI rrpH H,ZJ;eHTH$mca:QHH 

aJJ:POHOB no3BOmi.rrH pa3)1.eJUITb IIH-Me30Hbl ()! IIpOTOHOB B )J.HaIIa30He ,Z(O 2.9 

r3B/c, IIpH 3TOM IIpHMeCb IIH-Me30HOB B IIpOTOHHOM pacrrpe)J.eJieHHH IIpH 

MaKCHMaJibHOM MOMeHTe He rrpeB1>1mana 6%[4]. XapaKTepHoe pacrrpeneneHHe 

KBa,i:q>aTOB Mace, nonyqeHHblX c IIOMOID;bIO BpeWI-IIpOJieTHO:it MeTO,Z(HKH, 

noxa3aHo Ha P11c. 1. 

B "llCTBepToii: r JiaBe oIIHcaHLI pa3JIH'IHbie MeTO,Z(hl Bhl)J.eneHHJI acHMMeTpHH 

H3 3KcnepHMeHTIIJlbHbIX .n;aHHbIX. IIoxa3aHo cornac11e pe3yni.TaTOB, 

nonyqeHHJ>IX c rrpHMeHeHHeM pa3JIH'IHLJX MeTo.n;oB. TaK>Ke rrpHBe.n;eHbI 

rpaHHUJ>I KHHeMaTH'!eCKHX nepeMeHHhlX, HCilOJib30BaHHbie B aHaJIH3e, H 

TeXHHKa Bbl'IHTilHHJI KOM6HHaTOpHoro «J.>oHa B cnyqae HeHTpaJibHblX IIHOHOB. 

B nHToii rJiaBe o6cy>K)J.aIOTCJI HCTO'IHHKH c11cTeMaTH'lecKHX oIIIH6ox, TaKHX 

KaK yrJIOBOH axecmaHC H HMrryJibCHOe pa3pemeHHe, a TaK>Ke COBMeCTHMOCTb 

.naHHblX, HaKoIIJieHHbIX B pa3JIH'IHble nepHO.l(bl. bbIJIH HCnOJib30BaHbI MeTO.l( 

MoHTe-Kapno H TeCThI Ha coBMeCTHMOCTL i H BHJIKOKCOHa. 

B mecToii rJiaBe rrpHBOMTCJI KOHe'IHbie pe3ymTaTb1. 

IlpHBe.n;eHO IIOBe.n;eHHe acHMMeTpHH (PHC. 2) B 3aBHCHMOCTH OT x, z H 

nonepeqHoro HMrryn1>ca po>K.D;eHHoro ap;poHa. AMIIJIHzy.n;a acHMMeTpHH ,n;IDI 7t + 

Me30HOB paCTeT c z OT HYJieBoro 3Ha'!eHHJI }1,0 0.03 H 3aTeM CHOBa cna.n;aeT.' . 

3aBHCHMOCTb OT x cna6a.si, TOf)J,a KaK 3aBHCHMOCTb OT PT COOTBeTCTByeT 

o6IIJ;HM rrpe.zi:cTaBJieHHJIM TeopHH nonepe'IH0-3aBHCHMhlX «J.>YffKIJ;H:it 

pacrrpeneneHIDI. 

AMrrnHzyna acHMMeTpHH .D;JUI x· Me30HOB cpaBHHMa c ffYJieM B 

illHpOKOM KHHeMaTH'leCKOM ,ll,Haila30He. IloBe.n;eHHe 3aBHCHMOCTe:it 

acHMMeTpHH OT x Il03BOJUieT HCCJie.D;OBaTb <i>YHKIJ;HH pacnpeneneHIDI KBapKOB, 

Torna KaK Z-3aBHCHMOCTH OTpa>KaIOT CBOHCTBa «J.>parMeHTau;HOHHbIX «J.>yHKu;H:it 

Ha PHc.3 rrpHBe.n;eHo cpaBHeHHe 3aBHCH¥OCTH aMITJIHzy.l(bI acHMMeTpHH OT 

nepeMeHHLIX z H PT c aHanorH'IHbIM H3MepeHHeM rrpoBe.neHHOM B 

3KcnepHMeHTe CLAS. 3Ha'IeHIDI aMITJIHTYA B3JITLI H3 naHHJ>IX P11c.2 [3] 
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Puc. 3: 3a6ucUMoCmb a.Mfl.llumyobl ny11K060U cnu11-a3UMymaJZbHOU 
acUMMempuu 3lleKmpopoJ1Coe11UR nuo1106 om nepe.Me1111blX z, x, u 
nonepe1111ozo UMllYllbCQ aopoH06 Pr. Pacc.MompeHbl mpu ouana30HQ no 
z - HWICHUe (0.2<z<0.5), cpeo11ue (0.5<z<0.8) u 6oJZbW.Ue (0.8<z<l. 0). 
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Puc. 4: Cpa611e11ue 3a6ucUMocmeu a.Mfl.llumyobl acUMMempuu om 
z(6epx11uu). u. Pr (11UJ1C11uu), U3Mepe1111blX 6 3KcnepUMe11max HERMES u 
CLAS. . /{a1111bie KoppeKmupo6WlUCb c yqemoM KUHeMamU1lecKUX 
napaMe#ipo6.Ha·,fJepx11eM pucy11Ke mpeyWllbHUKU coomBemcmByrom 
oaHHWt CLAS(4.3T3B), a KPYJICOt/.KU-HERMES (27.5 I'3B). 
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Puc.4. 3aBucwwocmb sinrp u sin2rp a.MnJlumyo acw.w.empuu 

nOllYUHKJl103U61W20 pO;JK;Oemm tr+ Me30H06, U3MepeHHOU Ha npOOOJlbHO­

nollRpU306QHHOU Booopoouou Muw.e11u B HERMES. 

14 

0.08 1 

0.06 

0.04 

~ 
~ :::;, 0.02 
~ 

• 
• 

• 

W =sin.~ 
iv= sin 2~ 

• • 
• 

I • 
0 ----------·-···-- • 

-0.02 

-0.04 

. -------··············-···-------·-···"' 

i~0r·~ ·---· ··--

0.05 0.1 

----·--- ---·--------~ 

0.15 
x 

... __________ , __ _J ____ ... 

0.2 0.25 

Puc.5. 3a8UCUMOCmu KoJIJIUH308CKUX a.Mnnumyo acUMMempuu a.rm 1t u 7r 

Me30H08, U3MepeHHblX Ha nonepe11Ho-noJlJlpU3080HHOU 8000pOOHOU MUUJ.eHU 

HERMES. 

OcHOBHI>Ie $IDH'lecme pe3ynbTaTbI, npeACTaBJieHHI>Ie B 1:i:aHHoil: 

pa6oTe (CM. PRC. 2), :u;enecoo6pa.3HO mrrepnpernpoBaTb COBMeCTHO c 

pe3yJibTaTaMH npe)J:bl)zyI:u;HX H3MepeHHH aCHMMeTPirn c IIpOAOJlbHO H 

nm;1epeqHo IlOJUipH30BaHHJ>IMH MHilieHIDIMH, OilHCaHHJ>IMH B pa6oTax [1] H [5] 
H IlOKa3aHHI>IMH Ha pHC. 2 H 5 - BBH)zy MHO)l(eCTBa KOMTIOHeHT, cnoco6HblX 

BbI3BaTb CHffYCOffAaJibHJ>Ie aMTIJiffTYAbl B acHMMeTPHH. 
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Puc. 6. 3aBucwuocmb OMTl.llumyobl cnwt-ny'11C060U acUMMempuu 

poxoeHUil rjJomoH06 6 2J1y601C0-6UpmyCIJlbHOM 1COMnmoH06C1COM 

pacceanuu om nt:oocma10UJeU Maccbl Mx. 
Pe3y.lThnlThI H3Mepemm KaK c npo.n;om,Ho, TilK H c nonepe11Ho 

ITO.IDipH30Baiim>IMH MHllleHHMH BI<JII01IaIOT B ce6.ll KOMITOHeHThl ce11eH1U1 c 

yqacTHeM «i>YffKu;HH «i>pamemau;HH Ht - Tax Ha3bIBaeMoit «i>YliKu;liH 
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KoJUIHH3a, KOTOpa.B: Ha cero,!l;IDI BLI3bIBaeT aKTHBHLiii HHrepec KaK B 
reopeTIReCKHX, TaK H B 3KCIIepMeHTIIJibHLIX HCCJie.n;oBaHIDIX. 
Ce~1>Ma11 rJiaea nocBmneHa on;eHICe nKJia.n;a OT 3KCK!Il03HBHbIX npon;eccoB 
po)J(,ll;eHIDI BeKTOpHbIX Me30HOB. Ilpo.zzyxn.I pacna.n;a nenopHLIX Me30HOB 
011eHb rpy.n;Ho oT.n;eJDITh OT a.n;poHoB, po>IC.n;eHHblx B npou;ecce c)>parMeHTilIJ;HH 
KBapxoB - H3-3a aenonaoro yrnoBoro a1eceITTaHca 3KcnepHMeHTa HERMES. 

BnepBLie 6LIJio npoBe.n;eao H3MepeHHe acHMMeTpHH npo.n;yKTOB 
pacna.n;a BeICTOpHblX Me30HOB H on;eHI<a BeJIH'IHHLI HX BKJia,ZJ;a B HCCJie.n;yeMbIX 
.n;aHHbIX, HCII0.1Th3Y.ll Moare-Kapno reaepaTOp p113pa60TIUmoit B 3ICcnepHMeHTe 
HERMES, pe3yJILTaTLI xoToporo Bbl1IHTaJIHCL H3 ocHOBHoro pe3yJI1>TaTa, 
npe.n;cTaBIDUI B erore 1IHCTLie nony-mnc.mo3HBHI>Ie acHMMerpHH. 

B BOCLMOii rnase npHBo~c.ll cpa.BHeHHe noJl)"leHHLIX pe3yJibTaToB c 
reopeTH'leCKHMH npe.n;cxll3aHIDIMH, OCHOBaHHLIMH Ha pll3JIH1IHbIX MO,ZJ;eJI.llX. 
IloJl)"leHHb1e pe3ym,TaTLI no3BOJUIT noJIY1IIIle ou;eHHTh .n;ocroBepHOCTh roil: 

HJIH HHOH MO,ll;eJIH • 

BLIBO~LI: 
1. IlpoBe.n;eHO nepBOe H3MepeHHe O.n;HH01IHOH CilHHOBOit acHMMeTpHH 

ceMH-HHICJI.ll3HBHOM po)J(,ll;eHHH IIHOHOB B rny6oICo-HeynpyroM 
pacce.llHH1rneIITOHOB [ 1]. 

2. lliMepeHbI 3aBHCHMOCTH aMilJIH'I)')J,hl acHMMeTpHH OT nepeMeHHbIX 
z, H x-Ji'bepKeHa po)J(,ll;eHHoro a.n;poHa [3], 1ITO no3BOJI.lleT H3BJie'lb H3 
HHX xaprucrepHcTHKH cl>ymc:u.Hit pacnpe.n;eneHIDI H c)>pameHTan;HH, 
COOTBeTCTBeHHO, a B KOM6HHaIJ;HH c pe3y.lThTaTaMH 6onee pammx 
H3Mepemm a3HMyTam>HbIX acHMMerpHit, noxMaHHblX Ha Pee. 4[1] H 
5(5], II03BOJilIT npH6JIH3HTh pemeHHe «3ara.n;ICH CUHHa». 

3. Pa3pa60TaHLI rrporpaMMLI H.n;eHTH$mcan;HH 'Ito Me30HOB c 
HCilOJib30BaHHeM m1$opMau;HH OT KaJIOpHMeTpa, perHCTpHp)'IOID;ero 
3Hepr.mo 2-x :raMMa-KBaHTOB OT pacna.n;a HeHTpaJihHOfO Me30Ha H 
BOCCTaHaBJIHBaIOiu;ero ero mmapHaHTifYIO Maccy[2]. 

4. Pa3pa6oTaHa Mero.n;111ea H.n;eHTHctimcaUHH HH3K03HeprH11HhlX a.n;poHOB 
no BpeMeHH npoJieTa (Time-of-Flight), Il03BOJIHBIDa.B: 3Ha'IHTeJThHO 
pacmHpRTh HMnyJILHhlH .n;:e:ana30H perHCTpHpyeMbIX a.n;pOHOB. 
Co3.n;am,1 naKeThl nprpaMM, rro3BOJIHBmHe xaJIH6poBaTL .n;aHHLie 
Kaxc.n;Oro ro.n;a He3aBHCHMO, H rrporpaMMbl H,IJ;eHTHcj>mcau;HH, 
Bbl,ll;aIOm;He Ha BbIXO,D;e KO,l( Tm:Ia a.n;poHa H creneHL ,ll;OCTOBepHOCTH 

H.n;eHTH$HKau;HH (4]. 
5. J13MepeHb1 3aBHCHMOCTH acHMMeTpHH OT nonepeqaoro HMnyJILca 

a.n;poHa, no.n;TBepxc.n;aiom;ue rrpe.n;clCll3aHH.ll reopHH o HeHYJieBoM 
3Ha'lemm aMUJIH'I)'.IU>I acHMMeTpHH npH YMepeHHLix 3Ha'leHH.llX 
nonepe11Horo HMnyJILCa [3]. 
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uml1LnGJ1 Uutfl(lwjflO Ljw11mgt1.w6'.i;!Q Jl(lmb(lutJtl. 
mumuwuf1flmra1wu w11wpljw t 11wriabt tlbfl2tiu uiwnfl(lbflp 
[!U(OWQJ;?nlll: Lf nlll b("ll(m U1WUC!WllJW4 Wl2W2 CERN qJluiwljw(I 
4bflui11n(lmtl 4wuiwritlw6 !Wl.f1nul0bno gm19 mt.l.bgti(I, nri OmljtnGti 
pwri.Wf'lflti! J24.wf14bn'1 ubf1flflnulo umlun(IJ1 uuttiflmtl !ti qbnwqwugm~ 
QUl'].hWIJnLfll1 lib4 bflrtnf11"]. tlWU[l: Lf'1(1illbl7 UIWflqnLC!Wlj UutWUmtlflb[lp 
hwuwOw1u (lmljtnC!fl uuttiCio wtlpn112m.[nC1 lljWJtlwC!wtl.nril[wcr t Clflw 
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pwri.wr1.r1'1! .etlwn4bnJ1 uu.iJ1Qm.[: UJu wuhwtlwmbribLJ1mra1muo hw1muf1 
t q.flUlwljwfJ zn2wCiwl(1Jb11mu nnu.ibu "Uu~f1CIJ1 <wlibLm4": UJll 
!j>bCmtlbOp hCiwnwt.lnri pwgwuinmJilJntuo uirittmtl t qumnu(lhpJi uu.itiuf1 
u .e4.wf14bfl'1 m qumnuubnJl w(IL!Jnt(lw1'1(1 2wriauwu Jltlu.imtun 
tlmlb(luifl tlf12ngnlf.: U12w1chl !4wu hwt.lwuuiti Lf1nriawriwnw4wu 
uill.JwtObn, nnnO.R 4wnn11.wuw1tia pwgwuinbt Cmt4tnCJfl uu.itiaw1f1u 
ljw12mglf.w6.eo (lnw PWl'J.Wl'J.fl'1! tlwubf1tl llf12ngnlf.: ubf14WJWglf.w6 
!Wl.f1tlwu W£'ll'J.Jmli9libfl1J t.iwnnri bCi oqlllwqnnollbL "Uu.if1QJ1 <wubtm4f1" 
LntMwCi hwtlwn' JdnLJL UlWLnlf. q(lwhWUlbL .et.lwpljbnti O(lpJllllWL 
2W(ld'tlw(I PWl'J.Wl'lflfl! tlwuo: 00UlfltlW6 t WJCi 12bwljgf1wO, nnti uti2ngnt1. 
4wnbtf1 t !WlflbL Ciml(tnlimu .elf.wnLibnf1 J:!w2fuuwu u !l>riwqubuuiwgtinu 
!j>mtiljgflw(lbno' !Wlflbtnlf. pwgwnaw4 n! w11wOqw4wCJ gnuwu ljf1uw­
'1Ci4umqJ14. 12bwl(gJ1w1f1 wqf1tlmuiwt wuf1tlbmnJ1w1f1 wtlu.itf1mm11-ubno: 
UJll CJu.iwlllw4nlf.' 

• ~wlfltlbL bCJ wuflllbUlfljlWJti wtlu.itfllllmrll'l ljwfumtlubna 6Cil.[w6 
hwflnnun z u P1nnl(buJ1 x lflnlf1nfuwljwuubnJ1g, nnn ramn t uiwtflu 
uuiwuwt pw2futlw(I u !l>nwqtlblilllwgtinu !j>muljgJlwlibflJl 
µumrowqflbna. 

• ~wlf1tl.bL bu wut'lllbUlJ1JlWJ'1 WUll.IL'1lllntfl'1 l(wfumllub(llJ 6ul.[w6 
hwflnnOti oOf'lL w1Qwl(wCJ tiuu.imt uJ1g: Ufll'].Jmu~ubfllJ hwumwuimtl bu 
Q(ll'}.LWJUWL(WO l'ltlll.lnLLU!i !Wl.flwl.[nfl UJ[ldb9Cib(1Jl llbutf1nLU 
wuj11lblllf1JlWJf1 n! qnn1w4wa wndtb,eubrfl mbuwljwu 
4wCifuwq.nL2wljnLtlubno. 

• lJ2w44.bL b(J 1t
0 tlbqnCIJ1 Clmjuwg!lw(I OJ1WQflbfl, nnnu9 

oquiwq.nnomtl bu !bqn.e llbqnuti lllflnhmtltig umwglf.w6 2 qwlltlw­
.RtlwCimubnJl 4wtnntulbmrin4. !Wl.flw6 tCibnq.tiwfJ u lf.bnwl(wuq(lnul 7t

0 

'1Qlf.wnf1wOui qwuq.4_woo. 
• LT2w44.bL t gwari tCJbflqtiwJti hwf'lnnuubinfl Cim1Ciwgtlw(I llbpnrf 

oq.uiwq.nnobtntl unwug Jd12'1WJ1 ctwuwuwl.Jn. nno ramn t uiwtf1u 
qq.w1f1nnbO oCil'J.[WJCJbt um1(1wgL1.n11 hwl'lrmuCibnti tiuu.imtUWJjllJ 
mnnmnao: 

19 


