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1 Bgejgenne

[Tepexo/1 KBAPKOB U IVIIOOHOB B OecIBETHBIE a/IpOHbI — HenepTyOaTuBHbIil mpomecc. laxe,

€CJM Mbl MOYKEM TOYHO IMOCYUTATH IJIEMEHTAPHOE MapTOH-IIAPTOHHOE B3anMMO/IeCTBHE,

TO OHO He 00/1aJlaeT MpejcKa3aTeJJbHOW CUJION JIJIsi CJIOXKHON CUCTEMbl aJIPOHU3YIOIIIXCSI
[IPApTOHOB, KOTOPbIE B OIPOMHOM KOJHUYECTBE POXK/IAIOTCS ¢ MAJTeHBKHMHU IIOIePeIHbIMI
nvmysabcamu (pr). K Tomy ke, KacKalHble PACTAIbl POZKICHHBIX PE3OHAHCOB YCIOKHSIIOT

u 0e3 TOro 3amyTaHHYIO KapTuHy. B mpuHnume, poxKjeHHe YacTUIl B aJpOH-aIPOHHBIX
CTOJIKHOBEHUSX MPH BHICOKOW SHEPIUH MOZKET ObITh CMO/IEIUPOBAHO MTPH MTOMOIIH CTATHCTUYIECKUX
MEeTOJIOB U OIHMCAHO TePMOJMHAMUYECKUME 3aKoHamu [1-3].

Poxjienne OITOXKUBYIIUX aJPOHOB U PE30HAHCOB JETaJbHO ObLIO m3ydeHo Ha LEP
(B A pacpajiax), B TO BpeMsl KaK W3MePeHHsl [IPU BBICOKUX SHEPIUSX B aJIPOH-aIPOHHBIX
CTOJIKHOBEHUAX Ha ,HaHHbeI MOMEHT O4Y€Hb CKY/HbIE. B AJAPOH-aJIPOHHBIX CTOJIKHOBEHUAX
CBOICTBa YaCTHUIl, POKJAEHHBIX B IEHTPAIbHOI 00J1acTH OBICTPOT, HE 3aBHCAT OT CBOIICTB
CTAJIKHBAIOIIUXCS YACTUIl U HecyT mHdopManuio o cBoiictBax KX/l Bakyywma.

B croikHoBeHUsIX TAKEbIX HOHOB HAPTOHBI POXKJIAIOTCH B IKCTPEMAJIBLHBIX YCIOBUIX
(BBICOKHE TeMmepaTypa U ILUIOTHOCTB), TPH KOTOPBIX MPOUCXOAUT (HDA30BbIl Mepexoi u
00beM KoHbaliMeHTa 719 KBAPKOB CTAHOBAUTHCS HAMHOTO OOJIbINE, YeM pa3Mephbl 3/ IpOHOB,
Ksapk-Imoonnast [Tnazma (KITI). Takoit ¢ba3oBbiii mepexoj OPUBOAUT K H3MEHEHUTO
CBOICTB POXK/IEHHBIX YaCTUIl. 1aKOro poja udMepenus mianupyercst npoussectu Ha RHIC
B CTOJIKHOBEHHH TS7Ke/IbIX HOHOB [IPH SHEPIMH B cHCTeMe IeHTpa Mace V.S = 200 ['sB JHYKJIOH.
[Tosromy, jjis nmonumanus n Hajiexkuoi perucurpanuu dpenomena KI'TI B Tszkeiononnbix
CTOJIKHOBEHUSX, OUeHb BayKHO U3YUUTH POYKEHIE YACTHI B CTOTKHOBEHUSX JTETKUX &/ IPOHOB
IpHu Takoii ke sHeprun. Ha kommaiinepe HERA 0Opl1a HabpaHa MHIIHOHHAS CTATUCTHKA
MYJIBTHAJIPOHHBIX COOBITUI, KOTOpas IPeJICHTAB/ISET YHUKAIbHYIO BO3MOXKHOCTb U3MEPUTH
MHKJIIO3UBHOE (DOTOPOXKICHNE 3apsi?KeHHbIX 9acTull [4], 10AroKuBYIINX aPOHOB, TAKHX
kak K2, A [5] u ouaposanubix mesonos [6]. B cnekrpe uacruu, nsmepennbix na HERA,
HaOJII01aeTCs HeKOTOpas peryasapaocTs [7]. K coxkanenuto, sKkcrnepuMenTaibHas nHGOpMaIus
0 POYKJIEHUN aPOHHBIX PE30HAHCOB B YP CTOTKHOBEHHUAX TP BBICOKOIT SHEPTHUH MOJTHOCTHIO
OTCYTCTBYeT.

B »sroit pabore BmepBble OBLIN MOMEpPEHbI CedeHUs] WHKIO3UBHOTO (OTOPOKIEHUS
HeATpaIbHBIX aJpoHHBIX pe3onancos p’; fo(980) nm f(1270) ma HERA. Otu nsmepenus
ObLIM TIPOU3BEJEHbI HAa OCHOBE 4-X MUJIJIMOHHOW CTATUCTUKHU COObITHIl, HAOpPAHHOWU Ha
nerextope H1 B 2000 romy, uro coorsercrsyer 38.7 p6~! mHTerpajbHOl CBETUMOCTH, IIPH
cpe/iaeit poTOH-ITPOTOHHON sHEprun B cucreme mneaTpa macc W = 210 I'sB.

2 Komnaitnep HERA

DuiekTpon-niporoHHbIil Konalinep HERA sBisiercs nepBbiM B MuUpe JIENTOH-MIPOTOHHBIM
kostaiiepom. On pacnosoxken Hegaeko ot jaboparopun DESY B lamOypre, I'epmanus.
HERA 0bl1 paccunTan Ha YCKOpEHHE 3JeKTPOHHBIX WM IMO3UTPOHHBIX M IPOTOHHBIX
MyYKOB B TOHHEJe AAUHONW B 6.3 KM 10 3uepruit 30 m 820 I'9B coorBeTcTBenno. B 1998
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rOJIy HEeprus MPOTOHHOTO IyuKa Oblaa ysesandena 10 920 ['3B. Dueprus nosurpona ! 6bu1a
pasua 27.52 ['3B, 4o coorBercTByeT SHEPIUK CUCTEMbI IEHTPA Mace /s = /4FE . E), = 318
['9B. DTa sHeprust HA MOPSIOK BHIIIE IO CPABHEHUIO C IKCIEPUMEHTaMHU ¢ (PUKCUPOBAHHOI
murrenbo. Komnaiigep HERA npegoctaBiisier yHUKAIBHYIO BO3MOYKHOCTD H3Y4aTh PACCESTHUAE
MO3UTPOHOB W MPOTOHOB MPU OY€HDb OOJIBIINX YHEPTULIX.

Hall NORTH (H1)

v

Hall EAST (HERMES)

Hall WEST (HERA-B)

—=— Electrons/ Positrons
~a— Protons
= Synchrotron Radiation

Puc. 1: Cxema komnaiimepa HERA. Yernipe Gonbmux 3KCIepUMeHTa PACIOIOKEHBI B
sxcrepuMenTanbubix 3agax HOxupiit (ZEUS), 3anagueit (HERA-B), Cesepupiit (H1) u
Bocrouneiit (HERMES).

HERA wumeer jBe mydkoBbix TPyObI, paciosiokeHubie B 6.3 KUJIOMETPOBOM TOHHE/IE,
npopsiToM Ha Tiiyoune 10 - 15 merpos ot noBepxuoctu 3emn. [lo3urponubie u mpoTOHHBIE
Iy4YKUd HUPKYJIUPYIOT HaBCTpedy Jpyr Japyry. Ha kosbie Kosiaiijgepa HaXo[ATcs YeTbipe
skcnepuMmenTa. /lerekTopsl sxkcnepumentoB ZEUS u H1, pacnosiokeHHbIE COOTBETCTBEHHO
B FOzxn0oM 1 CeBepHOM 3a71aX, HCHOIB3YIOT MPAMbIE CTOJIKHOBEHUS MTO3UTPOHHOTO ¥ TPOTOHHOTO
nydkoB. dxcnepument HERMES, pacnosioxkennsiit 8 Bocrounowm 3aste, ucronb3yer no/isipu30BaHHbIe
IEKTPOHBI U TOJSIPU30BAHHYIO TAa30BYI0 MUIIEHDb JIjIs U3Yy4Y€HUs] CIIMHOBOW CTPYKTYPbI
nykj0H0B. JkcrepumenT HERA-B pacnonoxken B 3anajHoM 3aj1e 1 CKOHCTPYUPOBAH J1/1si
nsydenns papymenus CP-cuMMeTpun B cucreme BB,

131ecy n mamee TepMuH —“IO3UTPOHBI’ GyJeT MCIOMB30BATLCA JIJIA ONPEIENeHHS O0OUX IIyIKOB -
O3UTPOHHOI'O U 3JEKTPOHHOIO.



Ha pucynke 1 npeacrasiena cxema kosutaiizepa HERA. Tlepea Ttem kak gacTuiibi
MHYKEKTUPYIOTCS B KOJLJTANIEP, OHU MOIBEPTAIOTCs TIPeIBAPUTEIHHOMY YCKOpeHuio. Hxkekuu
[POTOHOB HPEJIIeCTBYeT YCKOPEHHe OTpuiaTe bHbix noHoB Bogopota (H™) mo 50 M»sB,
kotopble momnajgaioT B cuaxporpon DESY III. Monbl nmpomyckatorcs depe3 ¢oJbry, B
KOTOPOI OTHeNdioTcd 3MeKTpoubl. [locie TOro, Kak MPOTOHBI YCKOPSIOTCS JI0 SHEPIHH
7.5 T'sB, oun nonayator B ycranoBky PETRA, rne mocrurator sweprum 40 ['9B, mepes
WHKEeKIell B mpoToHHOe HakonuTeabHoe Koabno HERA. DiexTponb wim mo3uTpoHbI
[pPeJIBAPUTEIHHO pasrousiiorcs B JuHeiiHoM yckopureie LINAC T (220 M»sB, e”) nin
LINAC II (450 M5B, e*), a 3arem B DESY II no 7.5 I'sB. B nakonutesbaoe KOIBIO
konaiimapa HERA onm momamaror mocie yckopenusi 10 sHeprun 14 ['SB B ycranoBke

PETRA.

HERA luminosity 1993 — 2000

2000 e*

Integrated Luminosity (pb™)

1505 100 200
Days of running

uc. 2: Murerpaabnasg CBeTUMOCTL KOJLJIail B 3aBUCUMOCTH OT 4YHUCJa JTHEei
Puc. 2: Nurerpa asg cBe ocC owtaitnepa HERA B 3aBucumoctn o cJa JiHe
paboOThl B pa3/IuIHbIE TO/IbI.

Nurerpanbhast ceeTuMocTh Kosutaiigepa HERA B pasabie rogpl Habopa JaHHBIX, TOKA3aHA,
Ha pucynke 2. Kak BugHO u3 pucynka 2, pejimanna ceerumoctu HERA mnocrosinno pocita
BMmecte ¢ macrepctBoM oneparopos HERA. B nannoit pabore Mbl HCIIOIB3yeM CTATUCTUKY
€ MaKCHMAaJIbHO HAOPOHHOI B TedeHue OHOTO I'0Jla CBETHMOCTHIO.



3 Ierexrop H1 u orhop cobwITHit

Ha pucynke 3 mpejicraBjieHbl OCHOBHbIE KOMIIOHEHTBI, BXOJSIINE B COCTAB JIETEKTOPA.
Crenys HyMepalnuu, MOKa3aHHONW HA PUCYHKE:

1. IlyukoBas Tpyba m MarHUTHI

2. llenTpajibHblil TPEKOBBII JIETEKTOD

3. [lepejiauit TpeKOBBI JIETEKTOP

4. DIeKTPOMArHUTHBIN KaJOPUMETpP Ha YKHJIKOM aproHe
5. AIpOHHBII KaJOpUMeTp Ha YKHJIKOM aproHe
6. CBepXmpoBOIATINIT MATHUAT

7. KoMImeHCAITMOHHBI MArHAT

8. CucreMa, JiIsl IOJQ9U TeJIus

9. Mroonnble KamMepbl

10. zZKeneznoe apmo marnuta

11. Topoua/ibHbIT MATHUT U MIOOHHbBIE KaMepbI
12. SPACAL kamopumerp

13. PLUG xkaJyiopumeTp

Heranpuoe omucanune jgerektop H1 moxuO Haiitu B [8]. 3mech mpuBOAUTCA TOTBKO
KpaTKOe OIMCAHKEe TeX YacTell JIeTeKTopa, KOTOpble ObLIM UCIIO/IH30BAHBI B JIAHHOM aHAJIM3e.
DTO MO3UTPOHHBII TarTep, NEHTPAIbHBIN TPEKOBBIN JETEKTOP U YKUJIKO APTOHOBBIH KaJIOPUMETP

(LAr).

Cucrema xkoopauaar H1 BeiOpana ciaeayronmm o0pa3oM: 0Ch Z COBIAIAET ¢ HAllPpABJICHHEM
JIBI2KEHHS IIPOTOHHOIO MyYKa, OCh X JIEZKHUT B ILTOCKOCTH Kosblla HERA n manpasiena B

CTOPOHY MEHTPa KOJbIIA, OCh ¥ CMOTPHUT BBepX. Onpenenenusa "nmepeannii"u "3a1umii" o3aagator
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E Beam pipe and beam magnets E Muon chambers

E Central tracking device 10| Instrumented iron yoke
E Forward tracking device Forward muon toroid
E Electromagnetic LAr calorimeter |12 SPACAL calorimeter

5 | Hadronic LAr calorimeter 13| PLUG calorimeter

E Superconducting coil (1.15 1) 14 | Concrete shielding

I| Compensating magnet 15 | Liguid argon cryostat

E Helium supply for

7
Puc. 3: HderexTop H1




IO U IIPOTUB HallpaBJIEHUA ITPOTOHHOI'O IIy4YKa COOTBETCTBEHHO, €CJIM CMOTPETh U3 TOYKH
B3aumoeiictBust. [losisipubtit yros1 6 uamepsieTcst 0T HAIIPaBJIEHUs OCH Z 1 OBICTPOTA, 3a/1ayecs
cieyoneit hopmyJioit: y = %ln%ﬁz. ABuMyTaIbHBINA YTOJI ) U3MEPSIETCS OT HATIPABJICHUST
och X TakuM obpazoM, 4To ¢ = 90° coBmaaer ¢ OChio y.

[TosuTpoHHbI Tarrep, paciojOKeHHbIi B 33 M OT TOUYKH B3aUMO/IEHCTBUS B HAIIPAB/ICHUT
MMO3UTPOHA, U3MEPSIET SHEPIUI0 PACCESTHHOTO MTO3UTPOHA U, BMECTe ¢ (POTOHHBIM JI€TEKTOPOM,
CBETUMOCTD, ucnonb3ysa Bethe-Heitler mponecc ep — €'p'~y. ®oroHHbBIH JETEKTOP PACIONOKEH
B 100 M OT TOYKHW B3aMMO/IeiCTBUSI, B HAIIPABJIEHUU TMO3UTPOHA.

HenTpajibHbI TPEKOBbBIN JETEKTOP COCTOUT U3 BHYTPEHHEN U HAPYKHOU KOAKCUAJIbHOMN
HeHTpaIbHOl TpekoBoii kKamepsbl (CJC), My IBTUIIPOBOIOYHBIX TPONOPIHOHATLHBIX KAMep
JIJTSl BBIPAOOTKH TPUTTEPHBIX CUTHAJIOB U IBYX JOMOJTHUTETHHBIX JIPeiipOBBIX KaMep, KOTOPbIe
TOYHO U3MEPSIOT KOOPAUHATY 2 BepimuHbl. O0/1acTh, TOKPhIBAEMas HEHTPAJIHHBIM TPEKOBBIM
JETEKTOPOM, B eIMHUNAX IceBaodbicTporel (n = —In(tan(0/2))) cocrasusier |n| < 1.5.
CJC nmeer 56 9yBCTBUTE/IHHBIX TPOBOJIOYHBIX CJIOEB U MMOMEIIEHA B OJTHOPOTHOE MATHUTHOE
nosie 1.15 T. CJC u3mepser momepedHblii UMIYIbC 3apsKEHHBIX YACTHUIL C TOYHOCTHIO
Opy/Pr = 0.009 - pr[] @ 0.015 (pr — HOmEpeTHBI UMIIYILC H3MEPEHHOH TIaCTHILH).

LAr xayiopumerp OKpyzKaeT TPEKOBYIO CUCTEMY W MOKPBIBAET yIJIOBOI /Haa30H
4° < # < 154°. DTOT KAJIOPUMETP HCIOIb3YETCS /sl PETHCTPAIMU (POTOHOB.

CobbiTust HOTOPOK IeHNST OTOUPAIOTCS TPEOOBAHUEM IIPUCYTCTBUS PACCESIHHOTO MO3UTPOHA,
B IO3UTPOHHBIN Tarrep Ha MaJieHbKuil yros. JIjas Takux coObITHiT BUPTYaJIbHOCTH (POTOHA
orpanuunBaercd 3HadenueM Q2 < 1072 I'sB?. Queprusd, usMepeHHad B IIO3UTPOHHOM
Tarrepe UCIoIb3yeTCs s ONpeie/eHns TOTHOi SHeprun yp ctoakHoBenus W . B netektope
H1 ~yp cobOpiTus TpUTTEPOBAHBI HE TOJBKO TpeOOBAHIEM HAJTHYNS CATHAJA B MTO3UTPOHHOM
Tarrepe, HO U 1O Kpaiineit mepe tpex Tpekos B CJC.

[ TOTO, 9TOOBI YMEHBITUTD BKJIA He-ep (bOHA I XOPOIIO PEKOHCTPYUPOBATH KHHEMATUKY
coObITHS, ObLJIM TTPUMEHEHbI CJIe/IyIOoNe Kpurepun ordopa:

e CobObiTusg GOTOPOKIEHUS JIOMKHBI IPUHAJIeKATh nHTepBaty 174 < W < 256 I'3B.
DTO COOTBETCTBYET CpejiHeil IpoToH-(DOTOHHOM SHepruu cToikHoBenus W = 210 ['sB.

e T'purrepubie ycjioBusi TPOBEPAIOTCS OTOOPOM TOJILKO MYJIBTUAIPOHHBIX COOBITHIT €
KOJTMYeCTBOM PEKOHCTPYUPOBAHHBIX TPEKOB, CMOTPSAIINX B BEPIIUHY B3aNMO/I€iiCTBUS,
OOJIbIIe, YeM JIBa.

e /i1 TOrO, YTOOBI MO/IABUTD CIy4daiinble coBnaaenus mexk a1y Bethe-Heitler coObrrusvn
u (HOHOBBIMHU B3aUMOJEIICTBUSAMHU C Ta30M B TpyOe, ObLIM OTOPOIIEHBI COOBITUS C
sueprueil £, > 5 ['sB, xoropaga Obl1a usMepena B (pOTOHHOM Tarrepe.

e T'pebyercs, 9TOOBI BEpIINHA B3aUMOJIEHCTBUS, PEKOHCTPYHUPYEMasl U3 TPEKOB 3apsAzKeHHBIX
JacTull, Jexkaja BHYTPU HHTepBaja +35 ¢M OT HOMWHAJbHOW 2-TMO3UIUHA TOYKHU
B3aUMOJIEHICTBHS, YTO COOTBETCTBYET IPUMEPHO 30 OIPAHUYEHUIO HA 00/1aCTh B3aUMO/IeiiCTBY,
OlpeJIe/IeHHON 1PO/I0JIbHBIM PAa3MepPOM IIPOTOHHOI'O IIyYKa.



C JaHHBIMI KPUTEpUSAME ObIJI0 0TOOpaHo 0KojI0 3.7 - 10% cobnrTmii.

g n3mepenns cedeHns YaCTHIL HEOOXOIUMA /TeTaJIbHAd CUMYISINS OTKINKA TeTEKTOPA
H1. s sroit nesnn 611 ncnonb3osan PYTHIA 61 Monte Carlo (MC) renepatop cobbiTuii [9)].
Appormsarmua B PYTHIA 61 MC monmenupyerca npu momormu LUND cxembr cTpyHHOI
dparmenramuu (JETSET [10]). Ucnonb3ys MC, 6b1in HaremepupoBaHbl COOBITHSI, KOTOPBIE
nponycrusm depe3 GEANT [11] cumynsiuuio gerekropa H1 u Takyio ke peKOHCTPYKIMIO
U aHaJW3, KaK W Janable. Ha pucynke 5 MOKa3aHO COOTBETCTBHE MeXKIy OTOOPAHHBIMU
JaHHbIME U cuMmynpoBaHabiM MC mocsie Bcex KputepueB orOopa. Baxmyoo poab B 9TOM
aHaJIM3e UTpaeT pacupeesenne 3apsazKeHHbIX TpeKoB B CJC 1 971eKTPOMAarHUTHBIX KJIACTEPOB
B LAr kamopumerpe. Corjiacue JAHHBIX W CHUMYJISIIUU TOKA3BIBAET TO, YTO T'E€HEPATOP
cobwrTuit MC X0po1110 BOCIIPOM3BOUT TUIaBHbIE XapakTepuctuku coobiTuii. HacumymmpoBannbie
cOOBITHSI MCIIOJIB3YIOTCH JIjIsl OIpejiesIeHusl aKcenTenca Jerekropa u 3hdeKTuBHOCTe
orbopa.

4 Usmepenne cevennit p°, fo(980) u f5(1270) mezoHOB

2%, f0(980) u f,(1270) me30mBI BoccTaHaBIMBAIOTCA B T Moge. Bee 3apsizkennbie Tpekn

B CJC ¢ pr > 0.15 I'sB/c n nosnsipasiv yrsiom 0.5 < 6 < 2.6 npUHEMAIOTCS KaK ITHOHHbIE
KaHIMJ1aThl. KMHeTHYeCKN HHTEPBAJI I PEKOHCTPYUPOBAHHBIX HEHTPaIbHBIX ME30HOB
B MPOCTPAHCTBE OBICTPOT COCTABISET |0 < 1].

Ina ussneuenus p°, fo m fo CHTHAJA, MACCOBBIH CIEKTD OJMHAKOBO 3apAKEHHBIX

IMMOHOB m(ﬂiﬂi) ObLJI BBIYTEH U3 CHIEKTPA NHBAPUAHTHONW MACChl IPOTUBOIIOJIOZKHO 3aPAKEHHbIX

nuonos m(mEnT). PesyabTaT Takoii omepaluu mokazaH Ha PHCYHKe D, IJie YeTKO BHJeH
curnan p°, fo u fo HaJ ocTATKOM KOMOHHATOPHOTrO (poHA.

ILHH TOro, ‘{TO6bI IIOCUYUTAThL Ce€YeHUdA JaHHBIX ME30HOB, BBIYTEHHYIO WHBAPHUAaHTHYIO
Maccy HY:KHO poUTHPOBATh (DYHKINEH, coCTosIIell U3 Tpex dacTei

Fit(m) = BG(m) + X(BW (m)) + X(Ref(m))
COOTBETCTBYIOIIUX KOMOMHATOPHOMY (DOHY, CUTHAJIY U BKJIA/Ly OTPazKe€HUl COOTBETCTBEHHO.
Kombunaropusrit (pon onucbiBaercs cieayoiieir (hopmoii

BG(m) = aq (m — 2mﬂ)a2€—a3m—a4m2

r1e m, — Macca 7.

CurnaJl OnUCHIBACTCS TPeMsl Pe30HaHCAMU
Y(BW (m)) = BWo(m) + BWy,(m) + BWy,(m),
rae BW(m) — pengrusucrckuii Bpaiit-Buruep

momI'(m)
(m? —m§)? + mgl?(m)
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20+1
cl'(m) =T, (;io) o 0yl =0 pana fo, | =1 gna P’ ul =2 ana fy Me30Ha; ¢ — UMITYJILC
MPO/IYKTOB PACIa/a B CHCTEMEe MOKOsl PACIIABIIEHCS YACTUIBI U () — UMITYJIbC MPH M =
mp. B npornecce dura macca pe3oHaHCOB OCTaIaCh CBODOJIHBIM MapaMeTpoOM, B TO BpeMs
KaK MIMpUHA Pe30HaHCOB Oblia 3adukcupoBana Ha 3Hadenuu, B3gTOM u3 Particle Data
Group (PDG). Hlupuna fy(980) usBecrHa He 0YeHb TOYHO, TIOITOMY OHA BAPbUPOBAJIACH
B unTepBasie or 50 0 100 MsB. Pesynbrar dhurta m0/1:KeH OBITH BOCIPUHAT KaK MOJIETHHO
3aBUCHMBbIi, B KOTOPOM IPEJNOIATAETCs, 9TO HeT mHTepdepeHin f-curuajios ¢ (poHOM
U HeT BKJAJA B MK f-ME30HOB OT pacnaja B T 7~ IAPYIHX Pe30HAHCOB IPUOIM3UTEIHLHO
C TaKOM 2Ke MaCCOH.

+

Tperuit winen, X(Ref(m)), nupeacrapisier coboit cymMMy oTpazkeHuii B 717~ MacCOBbIil

CIIEKTP, BO3HUKIIUX OT PACIa/IOB IPYTUX PE30HAHCOB. /[Ba IJIaBHBIX NCTOYHUKA OTPAKEHUI

e orpaxkenue ot K*(982) — K*7T ¢ K* mucunjednxanueit Kax 3apsizKeHHbIX THOHOB

e orpaxkenue ot w(782) — w7 Tx? ¢ norepeit 7°

dopMa oTpazKenuit 6bLTa B3dTa n3 pacdetos MC n mopMupoBaHa K curaany p’ Me3oHa
BHYTPU UHTEPBAJIOB

Noo. oo Br(ntKF N,
ok BITRT) e 05 10402
Np() pO

KOTOPBIE TIOKPBIBAIOT OTHOMIEHUE POZK/IeHUS YACTHII, H3MepeHHoe Ha aJlpOHHBIX Ko/LTaiiepax [12]
u B pacnajax Z° 6ozona [13].

Ha pucynke 5 nokasan pesy/ibrar (purupoBanus B MaccoBoM jiuarazone ot 0.55 o 1.7
['sB/c?. Bkyaj orpazkenuii Takze nokasan na pucynke 5. Macca p° mesona okazajach
CMeIIeHHOil B 00J1aCcTh MEHBIINX MAace, MOoA00HbIH 3 deKT HADII01aICI B SKCIePpUMEHTAX
ua LEP [14] u 6611 TpakTOBaH KaK pe3yJibTaT B3aUMOJIEiCTBIS PE30HAHCA C HEKOTePEHTHbBIM
nuoHHBIM horom [15].

Jlns Toro, 4ToObI MOCYUTATH CeYEHUE POXKJICHHS ME30HOB, aKCEeNTeHC JIeTeKTOpa H
sapdexrusnocTu 0r60pa, Oblaa ucnoabzosana cumysius MC st p°. Tt fo(980) u
f2(1270) e renepupyionuxcs B JETSET, 6bin B3sThI Te 2Ke 3ddhekTuBHOCTH KaK U JJIs]
P° ¢ koabdunmenrom C = &b, /P (i = fo, f2) B PASHBIX WHTepBATAX pr U ¥, IIe

Erec - YPOEKTUBHOCTD PEKOHCTPYKIUU 77 HApbl, HOCYATAHHASA B COOTBETCTBYIONIEM
MaCCOBOM JTHATIA30HE.

g Beranciienus auddepeHIuaabHOro cevuenns, JanHble ObLIN Hoae/eHbl Ha 4 OuHa
1o ObicTpoTe ¥ 7 OMHOB 10 MONEPEYHOMY MOMEHTY M BBIIIE ONUCAHHBIN Hporecc (ura
ObL1 npumenen K kazjiomy ouny. Curnan p° u f(1270) pesoHaHcoB siBHO BUJIHbI BO BCex
HHTEpBAJAX 110 Py, B TO BpeMs KaK Ha JaHHOl cratuctuke fo(980) BujeH TOIBKO mpu
pr < 1.5 I'sB/c. Pesynbrar dura u koneunsie auddepeHnuaibabie cedeHus JaHbl B
tabmunax 1 u 2. [lepBasg 9acTb oMMOOK B CEUEHUNU IIPEICTaBIsSIeT COOOM CTATUCTUIECKYIO
ombKy u cocranaser okoao 10%. Bropas yacrs npeacraBisier CymMmy CHCTEMaTHUECKUX
ommOOoK. [JTaBHBIE HCTOYHUKN CHCTEMATHIECKUX OIMMUOOK — MPE/IITOI0ZKEHNE O HOPMUPOBKHI
orpazkenwuii (10 20%), Bapuamust mupunsl fy Mesona (10 40% B ciayudae fy), HeonpeaeaéHHOCTH
B aKCelTaHce JeTeKTopa u mojcdera sddekruBrocreii (10 13%) u TOYHOCTH M3MepeHwust
ceernvoctu (2%).
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5 3akJodeHne

Ha puc. 6 npejcraBieno uzmepennoe jiuddepenipanbioe cedenne (pOTOPOXK ACHUST JIETKUX
pe3oHaHCcOB. BHyTpu u3MepeHHOro mHTepBaja OBICTPOT POXKIEHHE PE30HAHCOB ILIOCKO
o OBITPOTaM, B TO BpeMs KaK CIIEKTD MOIEePEeYHOTO UMITYJIHCA OMUCHIBAETCS CTETEHHBIM
3aKOHOM, YzK€ YCTAaHOBJIEHHBIM JIJIsI 3apPSKeHHBIX YACTUIl IPU JHEPIUdX HA YCKOPHUTETe
HERA. V3menenne oT SKCHOHEHIMAJIBHOIO pPr CHEKTpa, HAOJII0JAEMOr0 MPH MEHBITUX
SHEPTUSX, K CTEIIEHHOMY 3aKOHY TPAIUIHOHHO CBA3BIBAIOT C PACCESTHUEM ZKECTKUX MaPTOHOB.
DKCHoHeHInaIbHAS (hOPMA CIEKTPA YCIEITHO OMUCHIBAETCSI, HCIIO/IB3Ys TEPMOINHAMIIECKY 0
anasoruio [1].

MurepecHo 3aMeTuTh, 9TO KaK XBOCT C OOJIBITUMHE P , /1€ PACCesSTHNE KECTKUX MapTOHOB,
KaK OXKHJIaeTCs, omnpejensger popMy CIEKTpa, TaK U YacThb CIHEKTpa C HU3KUMHU pPr, IJIe
aJIPOHBI TVIABHBIM 00Pa30M POXKJIAIOTCS B KACKATHBIX Paciaiax 0os1ee TAzKeIbIX Pe30HAHCOB,
OTUCBHIBAIOTCS OJIHOM 1 TOM 7Ke MPOCTOil cTeneHHOil MyHKIUEH. D10, yINTHIBAS TPUCYIILYO
CJIO’KHOCTD QJIPOHU3AIMKA HNAPTOHHBLIX CUCTEM, JeJIaeT TEePMOJMHAMHUYCCKYIO aHaJOTUIO
NpUBJIEKATEJILHONW TaKzKe W ITPU BBICOKUX dHeprusx. HepaBHo mpejiokeHHoe 06001meHne
CTAHIAPTHON TePMOJMHAMUKHY JIJIS KOMILIEKCHBIX CHCTEM |2] IPUBOUT K MOSBJICHUIO PACTIPE/IE/ICHIS
SHEpPTHil MO CTEMEeHHOMY 3aKOHY BMECTO BOJBIIMAHOBCKOTO SKCIOHEHITHAJTHHOTO CIEKTPA.

Ha puc. 7 nporectupoBana Hab101aeMasd YHUBEPCATbHOCTD B IIOBEICHUH JIOJTOKUABYIIHX
asponos. /Ipoiinoe nuddepennuanbnoe cevenne 114 1, p°, fo(980) n fo(1270), mocTpoennoe
Kak (DyHKIUS m + pr, A€ M HOMUHAJIbHAS MacCa, ONUCBIBAETCS TOW 7K€ CTeleHHOil
dyukueit KAk U TUOHBI, U3MEPEHHbIE MIPHU TAKOIl YKe SHEPIuu Yp CTOJIKHOBeHHit. I T0ObI
MPOBECTU TO CPABHEHHME MEXKIy Pa3HbIMU BHJIAMU aJPOHOB, CEUEHUS B3SITHI JIJIsI OJTHOM
MPOEKIINN CIUHA U H30CIHHA JacTull. [InoHbl He ObLTH W3MepeHbl B 9kcepuMmenTax HERA
1 OBLIU TIepecuYrTaHbl U3 U3MEPEHHOI'O CIEKTPa 3apsKeHHBIX YACTHUIl, YMEHBIIAs TOT
cuektp Ha 40%, 4T00OBI yUeCTh NPUMECH KAOHOB, IIPOTOHOB U JOJIT0 KUBYIIMX 3aPAZKEHHBIX
stlenTOHOB. OKa3bIBAETCSI, YTO POZKJIEHNE U3MEPEHHBIX 3/[POHOB IJIABHBIM 00PA30M 3aBUCHT
0T TIODAJBHBIX MEPEMEHHBIX TAKHX KaK Macca aJ[pOHA, MOMNePedHbI MOMEHT, a He OT
BHYTPEHHEll CTPYKTYPBI aJPOHOB. DTOT HETPUBHAIbHBIH (DAKT MOATBEPKIAET TEPMOIUHAMUIECKY IO
KapTUHY POKJIEHUs TaCTHIL IIPH BBICOKOI SHEPTUU CTOJKHOBeHH. KpoMe Toro, HaO 110 1eHHAS
PEeryJIIpHOCTD B ©3MEPEHHOM CIIEKTPE a/IPOHOB IPeIoIaraeT CXOIHbI MeXaHU3M POZK ICHHS
LTSI JIETKUX JIOJITOZKUBYIIAX aIPOHOB, BEKTOPHBIX ME30HOB U TEH30PHBIX Me30HOB. [loceaue,
f2(1270), ve npoussoagrcs dparmerannnornoii mogesn JETSET, rem ne menee qemoscTpupyor
YHUBEPCATBHOCTH BMECTE C JIPYTUMU JIETKUMHU CKAJIAPHBIMU ¥ BEKTOPHBIME ME30HAMU.

SHaYUTEeTbHBIIT MAaCCOBBII CIBUT po Me30Ha, HAOJIOJAEHHBIN B 9TOM IKCIIEPUMEHTE U
B skcnepumentax OPAL u DELPHI panee [14], TpeGyer nanbheiiniero ucciegoBaHus.
Barkno monnMaTh MpoucxozK aenne 3Toro 3pdeKTa B CpaBHEHUH € OZKITAeMbIM HCKaZKEeHIeM
HOMMHAJIbHOM MACChl ¥ MUPUHBI 3/ IPOHHBIX PE30HAHCOB B CTOJIKHOBEHUSAX TAZKEIbIX MOHOB
na RHIC, rue momobusiit a¢ddext mMoxker ObITh NPUIHCAH K NPOSIBJIEHUIO 00pa30BaHUsI
KBaPK-TJIIOOHHON MJIa3MBbl.

Pestomupyst, ormerum, 4rTo BrepBble ObLIO NPOU3BE/IEHO MU3MEPEHUE WHKJIIO3UBHOTO
dboropoxienus jerkux pesonancos p°; fo(980) u fo(1270) npu cpemueit suepruum yp
cronkuoBennii 210 ['9B. M3mepennsrii quddepeHnuaabhblii ClIeKTp 0TOOpazkaeT yHUBEPCATbHOCTb,
HailIeHHY 10 paHee JJist JIerKUX JIOJTOKUBYIIUX aJIPOHOB.
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6 DbuaaromaprocTn

Ota pabota Oblia ObI HEBO3MOXKHA, 0€3 TOMOIIN OOIBIION0 KOJUIECTBA JIFOIEIH.

[Ipezkte Bcero 6.1aromapio CBoero HayIHoro pykosoguress, A.A.PocToBieBa, KOTOpbIi
VYU MEHsI TPAMOTHOMY (PU3MIECKOMY aHAJIU3Y U BCEIJIa IOMOTaJ Pa300paThCs ¢ BOSHUKIITHMU
BOIIPOCAMM.

91 6maronapua B.J1.Edpemenko u A.A.PocroBieBy 3a T0, 9T0 MHE OBLTa IIPeIOCTaBIeHA
BO3MOKHOCTBH 00pabaThiBaTh JaHHbIe HernocpeacTBeHHo B DESY.

Taxzke xouy Beipa3uTh npusnaresbHoctsh C.Jleousny, J1.O3epony, A.2Kokuny, D.Milstead,
T.Greenshaw, Eddi De Wolf u Bceit H1 xonnabopanuu 3a momors B pabore.
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do /dydp% [nb/(GeV/c)?

pr,GeV/c

pO

f0(980)

f2(1270)

[0.25,0.5](0.33 0, 0.30, 1,)

25700. £ 1500. £ 3300.

3000. £ 1000. £ 1400.

5700. £ 1100. £ 1400.

[0.5,0.75](0.63)

12070. £ 720. £ 1690.

1130. = 290. £ 440.

1540. £ 580. £ 400.

0.75,1.0(0.87)

4500. £ 450. £ 580.

1120. £ 190. £ 430.

1920. £ 330. £ 370.

[1.0,1.5](1.22) 1536. & 92. % 200. 297. £ 51. + 107. 830. & 120. =+ 150.
[1.5,2.0](1.72) 289. & 26. + 38. - 196. £ 39. & 47.
[2.0,4.0](2.70) 301+24+42 - 207+35+41
[4.0,7.0)(5.07) 0.705 & 0.106 =+ 0.092 - 0.75 + 0.14 £ 0.12

Tabauna 1: IlpeaBapurenbublii pe3yabrar Jjisd CeYeHUs] WHKIIO3UBHOIO (hOTOPOKIEHUSI
0%, f0(980) u f,(1270) mesonon do/dydpa upu |y < 1.0

do [dy [nb]
rapidity, y P’ £0(980) f2(1270)
[—1.0,—0.5] | 12300. £ 700. 4= 1600. | 2250. 4= 360. £ 900. | 5170. & 360. + 980.
[—0.5,0.0] | 13700.+ 800. 4 1800. | 2570. & 540. + 870. | 5450. &+ 540. £ 1090.
[0.0,0.5] 14800. £ 900. £ 1900. | 2240. £ 630. £ 810. | 4940. £ 630. £ 1040.
[0.5,1.0] 15500. £ 900. = 2000. | 1880. £ 660. = 620. | 4500. £ 660. £ 1040.

Tabauna 2: IIpejBapuTe/bHbI pesy/IbTaT /i cedeHds UHKIIO3UBHOTO (hOTOPOIK/ICHUS
0%, f0(980) m f2(1270) mesonos do/dy.
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Puc. 4: Cpasuenune Jlanmapix u Monte Carlo mocie najoxkenusi Bcex OrpaHUYeHWHIA,
ncnonb30BaHubIX mpu orbope. lammpie m Monte Carlo mopmupoBanbl Ha eauHUILY
wiomaau. a) Pacupeiesenne MHOKECTBEHHOCTH 3apszKeHHBIX TpekoB. b) CmexkTp
[ONEPEYHOr0 WMMILYJIbCa 3apszKeHHBIX TPEKOB. ¢) Pacnpejesenne MOMSIPHOIO yria
3apsizKeHHBIX TPekoB. d) Pacupe/esienne a3snMyTagbHOTO yriia 3apszKeHHbIX TPEKOB.
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H1 prelim.

MOZ X1|02 0

8000 [yl <11 3000

(o 2500 -
|
N, 6000 L | o comb.
E background| 5569 L
\8) \
S e
= 4000 - 1500 |-
= f
0
=
1000 -
f2
2000 ‘l
500
) 1
@ \:'\b"h\‘-\l'i.i\‘\\\\‘\\\:I\\-T.\ O \\\‘\\\\‘\\\\‘\\\\‘\\*\*\
0.7 1 1.251.5 0.7 1 1.251.5
M(rtn™) [GeV/c?]

Puc. 5: Cuexrp nHBapuaHTHON Macchl 77~ (3a BbIUETOM ntrt crekrpa). Crutonmast

JIMHUS  TOKa3biBaeT pe3dysabrar ¢ura. Ha JieBoM puUCYHKe TYHKTUPHAsi JIMHUS
COOTBETCTBYeT BKJIAy OCTATKA HEPEe30HAHCHOrO (pOHA; JTUHUS TOYKAMHU U THPe-TOIKAMUI
OTHCBHIBAET BKJIaJ OT w U K* orpaxkennii. Ha mpaBoM pucyHke mpejcTaBeHbl JaHHBIE
nocJie BbluuTanus (hoHa U OTpaKeHUi.
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Puc. 6: Tuddepennuainbuoe ceuenue s p° (uepunie Tpeyroabuuku), fo(980) (depubie
KpYKKH) U fo(1270) (depuble KBagpaTukn) Kak (yHKIHs OBICTPOTH (2) W MOMEPETHOTO
nmMmysbea (b).
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1/(2j + 1)do/(dydpy)[nb/(GeV/c)?
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Puc. 7: JTudpdepennuanpuoe cevenne nisa p° (depusie Tpeyroabuukn), fo(980) (uepubie

KpyzkKH) 1 fo(1270) (uepuble KBagpaTnkn) Kak MyHKIWs (Mm-+pr), 1€ m — HOMUHAJIbHAS
Macca JaHHoro Me3ona. OTKPBIThIe KPYZKOYKH MOKA3BIBAIOT CEYeHUe T ME30HOB.
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