CemuHap ODPBO, 2 okTsa0ps 2018 -

D. Novinsky (PNPI), 02.10.2018



» CorpyaandectBo CITACYHAPM (IUIOTHBIA OPOECKT,
OCHOBHOM ITPOEKT)

» JKcnepuMeHTaabHas ycranoBKa (I aTam), BeCeHHHI «ceaHey

2018 r.

» VccnenoBanre OqHOCIMHOBBIX acCHMMETpHUid Ha kaHaje Neld
Y-70 (I aTam)

» Omsnueckas nporpamma CITACUHAPM (Il sran)

» Co31aHne ITYYKOB MOJISIPU30BAHHEIX IIPOTOHOB U
AHTUIPOTOHOB, PKCIIEpUMEHTaNbHas ycTaHoBKa (11 aTam)

> 3aKIr0ucHue
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CorpyauunuectBo CITACHAPM

Crparerus 3xcnepumenta CIIACHAPM

»3IT1an 1. OnHOCIMHOBEIE acHMMeTpUH Ha kaHaie 14 (2018-2022),
BKJIIOUasl TIEPBBIC U3MEPECHUS MOJISIPU3AILIUM

»3Jtan 2. Co3naHue Mmydyka Mojaspru30BaHHBIX MPOTOHOB U AHTUIIPOTOHOR
(uccnenoBanus ¢ 2022-2023 r.):

» CHCTEMaTHYECKOE MCCIICIOBAHNE MHKITFO3UBHBIX, SKCKITFO3MBHBIX M YIIPYTHUX
peaKIuii B POXKACHUU YaCTHII, COCTOSIIUX M3 JIETKUX KBapKoB (U, d, S)

» [Tomsipu3ariys (BBICTPOSHHOCTD) B MPOIIECCaX POXKIACHUS THIICPOHOB U
BEKTOPHBIX ME30HOB

»V3ydyenHne 3aBUCUMOCTH OT KHHEMaTUu4ueCcKuXx napameTpoB (0<xg <1,

0< p+<3.0, 12<EBeam <60 GeV), copra yactuil my4yka, MHO>KECTBEHHOCTH,
aTOMHOT'O HOMEpa C BBICOKOM TOYHOCTBIO OJIarofaps MOJIHOMY a3UMyTAILHOMY
yIIy U OOJBIION aneprype

» JIByXCITUHOBAsI aCHMMETPHS A || B POXKICHAHN YAPMOHHUS JIJIsl M3y YCHHUS
BKJIa/1a TTIOHOB B criiH npoToHa AG/G(X) mpu 60mbmux Xe

D. Novinsky (PNPI), 02.10.2018



CorpyauunuectBo CITACHAPM

»3asiBKa 1 CO3JaHME MMJIOTHOTO IIPOEKTa YCTAaHOBKH
CITACYHAPM B U®BD (~ ¢ 2007 1)

»B. Mouanos (a. ¢.-m.H.), saepabiii cemunap OD®B3, 4.10.16

» [ Ipopabotka Bompoca o nepenoce [IK u JIK (?) SIIEKYP —
NDOBI

»Maprt 2018 1.: 3 IIK+3mexrponrka +uMIIeMESHTaIIHS
OHJIAKH: YCTAHOBJICHbBI HA ITyYKE

»Mapt-anpens 2018 1.: 5-HeaeapHBIN HAOOP

D. Novinsky (PNPI), 02.10.2018



CorpynandyectBo CITACHAPM

»2017-2018 rr. «mpoext Pacnpenenennoro nenrpa (Poccus,
I'epmanus)»: FAIR, HUKA, CITACHAPM

]
7

HAIIMOHAJIbHBIA UCCIEJOBATE/IbCKHH HEHTP

«KYPYATOBCKHUMA HHCTUTYT»
UHCTUTYT ®U3UKH BbICOKUX JHEPTHH
nnnnn A.AJIOTYHOBA

KoHnenTyanbHbI npoekT skcnepuMenTa CIIACYAPM.
(TMpoexT AokyMeHTa, 13.08.2017)

D. Novinsky (PNPI), 02.10.2018



CorpyauunuectBo CITACHAPM

Yyacrauku ceanca 2018 1.

B.B.Aopamos, B.U.bapmun, H.U.beaukoB, A.A.bopucos, C.1.bykpeeBa, A.H.Bacuibes,
FO.M.I'onuapenko, A.M./laBuaenko, A.A.[lepeBuinkoB, A.C.Ko:xun, B.A.Kopmuanubin,
B.A.Mamumees, E.B.MacaoBa, HO.M.Meabnuk, A.Il.Memanun, H.I. MunaeB, B.B.Moucees,
Jd.A.Mopo3sos, B.B.Mouasos, JI.B. Horau,

B.C. Iletpos, C.B. IlocnaBckuii, A.®.Ilpynkornsa, C.B.Porkukos, A.B.Pazanues, II.A.Cemenos,
B.A.Cenbko, JI.®. ConoBbeB, PM.®axpyTauHos, A.E. SIkyTun
HHAII «KypuaroBckuit Uuctutym — HOBD
H.A. baxanos, H.C. bopucos, U.C. I'opoanos, A.b. Jlazapes, A.b. Heranos, 10.A. Ilauc,
A.C.Jomxnkos, 10.A. YcoB
Oo0benunennsnlii UuctutyT SAnepunix UccienoBanuii
A.A.bornanos, A.B.Kinenukos, K.J[. HoBukos, M.b.Hypymena, B.A.Oxopoxos, K./J[.Opemixos,
B.JI.PbikoB, M.H. CTtpuxaHos
Hauunonanbubid UccinenoBareabckuit SAnepusiii Yausepcuter — MUDU
N.Anexkcees, I.CBupuaa, B.Hecteposn
HUL «KypuaroBckuit Uacturyr» — UTID
J1.B. HoBuHCKHHA
HUI «KypuaroBckuii Unctuty™ — ITUAD

D. Novinsky (PNPI), 02.10.2018



DKCIepUMEHTaJIbHAsA ycTaHOBKa (| ararr)

OcHoBHbBIC 11€JIU BeceHHero ceanca 2018 r.

1. IIpoBepuTh B pealIbHBIX SKCIIEPUMEHTAIBHBIX YCIOBHUIX
BECH KOMIUJIEKC UMEIOIIEUCS anmnaparypbl MUIOTHOU
Bepcum yctanoBku CITACHAPM

2. 1IpoBecTu nepBbIii MOJHOLIEHHBIM HA0OP CTAaTUCTHUKU Ha
NOJISIPU30BaHHOM MMIIICHHU MPHU SHEPruM ©° myuka 28 7B

D. Novinsky (PNPI), 02.10.2018



DKCIepUMEHTaJIbHAsA ycTaHOBKa (| ararr)

HaOop naHHBIX

Ceanc 124 cmennl 16 mapTa — 16 anipesist 2018 roga

16-27 mapta 46 cmen IloaroroBka ycTaHOBKH K Ha0OpY.

27.03 -10.04 56 cmen HaOop cTaTHCTUKH HA MOJSAPU30BAHHOM
MUIIIEHM.

10.04 —16.04 22 cmenbl HaGop cTaTUCTHKN HA YIJIEPOAHON MUILIEHU H
«IYCTBIIIKE.

8 3kcno3uNMid ¢ BeKTOPAMHM NMOJISIPU3AIMUA MHUIIEHH BI0JIb BEKTOpa
MATHUTHOM MHAYKIHUM M0JIsI MATHUTA MUILEHN «+» U MPOTHB «-»,
nepeKavYKa MoJApu3alu OCyIeCTBIAIACH Yepe3 KaKAbIe 1Boe
CYTOK, HauuHasi ¢ 9:00 yTpa.

HaOpaHno B Becennem ceance 2018 roga:
~800 MJIH. COOBITHH HA MOJSAPU30BAHHON MULIICHH

~300 MJIH. COOBITHH HA YIVIEPOJ€ U «ITYCTBIIIKE)
UTOI'O: 1.1 mupa. codbITUI

D. Novinsky (PNPI), 02.10.2018



DKCIepUMEHTaJIbHAsA ycTaHOBKa (| ararr)

YceranoBka CITACHAPM
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DTS0-3 X
[TyukoBas ammaparypa, B T.4. HOBBIii BO10KOHHBIH rogockomn (HO).
Komruiekc nmoasipu30BaHHBINA MUIIIEHH, BKJIFOYast MarHuT J[nHO3aBp H
OXPaHHYIO CHCTEMY JJIS SKCKIIIO3UBHBIX peaknui (Guard System).
[IIupoko-aneprypHsblii criekTpomerpudeckuil Marout CITACHAPM.
TpekoBas cucteMa, BKaodas 6 miaockocrteii mpom.kamep (PWC1-3), —
18 (130) mmockocTeii 10 MarHuTa u 27 NJI0OCKOCTEH MocjIe MAarHUTA
OnexrpoMarHuTHbINA KajmopumeTp YUCIIII-720 u3 cBUHIIOBOTO CTEKIIA.

D. Novinsky (PNPI), 02.10.2018



DKCIepUMEHTaJIbHAsA ycTaHOBKa (| ararr)

YceranoBka CITACHAPM

* B Hamyuu €CTh [JOEUCTBYIOIIUK JJIEKTPOMATHUTHBIM KaJOPUMETP U3
CBUHIIOBOTO cTekjia Ha (20 kaHainoB »3ieKTpoHHKUA. OH OTKaJIuOpOBaH Ha
AJIEKTPOHHOM ITyuKe ¢ 3Heprueit 19 I'B.

« CoOpan, UCIIBITAH U yKe oTpaboTan IIMPOKO-ANIEPTYPHbIH
cunekrpomerpuyeckuii MarHutr CIIACYHAPM. Aneprypa ~ marHara 1o
Beptukanu 1 M, mo ropuzontanu 2.3 M. Ilome B 1ieHTpe MarHurta mpu
CYIIECTBYIOIIEM UCTOYHUKE TUTAHUS COCTaBisIeT 6 Kl c.

. B cocraB ycTaHOBKM BBeJI€H HOBBIM BOJIOKOHHBIN TOJOCKOI C
pa3pemienueM 125 mxm.  Pa3mellieH nepea MUllieHbIO.

. B cocraB ycraHoBkum BBeaeHol TPU  aByXKooOpauHaTHbIE
nponopuuoHaibHble kKamepbl [IUAD-UTID® ¢ padouumn obdaactsavu 20 cm
x 20 cm ¢ paspemienueM Jayume 300 mxkm (B cymme 1200 kananoB).
Pa3meneHnbl cpa3y nocjie MUIIEHH.

D. Novinsky (PNPI), 02.10.2018



DKCIepUMEHTaJIbHAsA ycTaHOBKa (| ararr)

IHonsipu3oBaHHAs MUILICHB

= Target material: pentanol C.H,,O with TEMPO
radical

= Polarization value: up to 75%
= Dilution factor 7.3
» Target dimensions: length 200 mm, diameter 18 mm

= Target thickness: 13.2 g/cm? which is ~10% of
interaction length for 28 GeV pions and ~15% - for
50 GeV protons

Polarized target operates at extremely low
temperature achieved by dilution of He3 in Heﬂ:

« The RF-pumping of polarization takes place in 2.4 T

magnetic field at RF-frequency of ~70 GHz at the
temperature of ~ 100 mK

« Polarization decay time is ~1000-2000 hours in
0.4 T magnetic field at the temperature of 30-40
mK- Polarization reversal: every 1-2 days

D. Novinsky (PNPI), 02.10.2018



DKCIepUMEHTaJIbHAsA ycTaHOBKa (| ararr)

Veto detector for charged particles and y-quants
« Scintillator-Lead sandwich of the thickness ~ 5X,
» Light-collection, using 1 mm wave-shifting fibers BFC-91AMC
» Photodetectors: photomultipliers ®23Y-84.
« Total number of channels: 12

Usage:
» Trigger and/or offline veto for elastic, quasi-elastic and some other exclusive
processes

 The veto system has shown its usefulness for the better selection of events
within the target rather than in surrounding materials

D. Novinsky (PNPI), 02.10.2018




DKCIepUMEHTaJIbHAsA ycTaHOBKa (| ararr)

CnexkrpoMerpuyeckuii MarHuT. TpekoBasi cucremMa

D. Novinsky (PNPI), 02.10.2018



DKCIepUMEHTaJIbHAsA ycTaHOBKa (| ararr)

TpexoBast cucrema

1,67 X,Y,U,V 72 x 96

D. Novinsky (PNPI), 02.10.2018



DKCIepUMEHTaJIbHAsA ycTaHOBKa (| ararr)

IIpodpuian nmyyka Ha BOJIOKOHHOM I'O0CKOIIE
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DKCIepUMEHTaJIbHAsA ycTaHOBKa (| ararr)

Pacnpenesenue mo X cpadoraBuiux NpPoBOJIOYEK HA
crauuu apeudoBbIX TPyOOK Nes
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D. Novinsky (PNPI), 02.10.2018




DKCIepUMEHTaJIbHAsA ycTaHOBKa (| ararr)

IIpopuian nyuyka (MUK B cepearHe)
Y BTOPUYHBIX YACTHUI[ HA MPONMOPUHOHAJIBHBIX KaMepax
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DKCIepUMEHTaJIbHAsA ycTaHOBKa (| ararr)

OxkupaeMblie pe3yjabTarbl

Oorcudaemvle pe3yibmambsl 8eCeHHe20 Ceanca.  OJIHOCTIMHOBBIE
aCMMMETPHUH B 00J1aCTH (DEMHMAHOBCKOM TepeMeHHOU X > 0.3 u
nonepevyHoro umiryibsca P> 0.5 ['3B/c B peakuumsx

c wtp, -1 X

s wHp, - X

« w+p,—n’X

. w+p,— plw )X

« w+p,— o)X nT.n

Hauanace obpabomka OaHHbIX.

D. Novinsky (PNPI), 02.10.2018



M ccnenoBanne oqHOCIMHOBOM acumMeTpuu (| aTam)

Dusnyeckue 3a1a4u IKCIEPUMEHTA € MOJAPU30BAHHOM
vunieHb1o (2018-2022)

« H3mepeHne 0 JHOCITMHOBOM aCUMMETPHUH M HEKOTOPBIX PE30HAHCOB,
KOTOpBIE paclajaroTcs Ha MHOHEI (p —atn, o — wtnnf, 1/(958),
f,(980), a,(980), 1,(1270)) B oGnactu pparmeHTaAIIIU THOHHOTO
[y4YKa Ha MOJIIPU30BAHHHON NIPOTOHHON MUIICHU

« JletraapbHOE MCCIEIOBAaHUE PA3IMYHBIX TOISPU3ALMOHHBIX 3(P(EKTOB B
MHKJIFO3UBHBIX MPOIIECCaX 00pa30BaHUs YACTHUIl U PE30HAHCOB,
COCTOSIIIINX M3 JETKUX U, d 1 S—KBapKOB.

* OcCHOBHOW 3aJlaueii MPOEKTa Ha IEPBOM ATAIE SIBJISIETCS I€TAIbHOE
MCCJICIOBAHUE TTOJIAPU3AIMOHHBIX 3 (PEKTOB B MHKIHO3UBHBIX
npoieccax. DKCIEPUMEHTHI C UCITOJIb30BAHUEM ME30OHHBIX ITyYKOB
OOHapYyKUJIM OTJIUYHYIO OT HYJISI OJHOCIIMHOBYIO aCUMMETPHUIO, KaK B
[EHTpaJIbHOU 00JIACTH, TaK U B 001aCTH (hparMEHTAIIMU MMyUKa.

D. Novinsky (PNPI), 02.10.2018



HccnenoBanne oqHOCIMHOBOM acumMeTpuu (| aTam)

DopmyJia BBIYUCICHUA OJJHOCIIUHOBOW aCUMMETPUU

OnHocnuHOBas ACHMMETPUsE ONPEIe/sAeTCs KaK

AH(JJ ) = 1 1 . o (zf,pt)—o (! (x5,pt)
N fﬁpt o Pta'.r‘_get <cosp> u‘f{mf,pt)—l—a'f{mf,ptj

Piarget — CPeIHsIS TOJSAPUABAIUA MULICHH;
¢ — a3suMyTaJIbHBIA yroJ;
(ITpu MaubIX yryiax ¢ CYUTAETCS, YTO BCE BTOPHUYHbBIE YACTHUIIHI BBLJIETAIOT

1101 a3UMyTaJbHBIM yrJom 07).
N3mepsiemasi acuMMeTpust

D(x,pt) D(zs,pt) ny(zy,pr)—ny(zs,pt)
I [:Pt)]  praw — f S i JAEF
Ah Ptarget AN (‘T’fjpt) Piarget nT{mfﬁpt]‘FnL(m_f Pt )

D - dakrop pasbasienusi MuIieHu (OTHOIEHHUE YKUCIIA B3aUMOIEHCTBHIA

Ha BCEW MUINEHHM K YHUCIY B3aUMOJEHCTBUU Ha BOIOPOJIE)

D. Novinsky (PNPI), 02.10.2018



HccnenoBanne oqHOCIMHOBOM acumMeTpuu (| aTam)

MoTuBanus NpoBeAeHUs UCCICI0BAHUU
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ACUMMETPUA UHKJIIO3UBHOIO
o0pa30BaHUA MPAKTHUYECKH HE
3aBHCHUT OT JHEPIrum

Ha nepBoe MeCTO B NOJIAPU3ANMOHHBIX HCCIET0BAHUSX YiKe
BbIXOJIUT He JHEPIHs, 2 CHCTEMATHYECKOE UCCJIeOBAHME H
AHAJIN3 JAHHBIX 00JIBIIIOI0 YHCJIA PA3JIHYHBIX PeaKIUd.

D. Novinsky (PNPI), 02.10.2018



HccnenoBanne oqHOCIMHOBOM acumMeTpuu (| aTam)

N3yuyeHne SKCKII3UBHbBIX peaKiun

N3mepeHue B IKCKJIIO3UBHBIX peaKIUAX ¢ perucrpanuen
3apsizkeHHbIX yacTtull. Ha yctranoBke ITPO3A (M®BJ) B HeCKOJIbKH
peaknuax ¢ GoToHAMH B KOHEYHOM COCTOSIHUM ObLJIM MOJY4Y€eHbI
3HAYUTEJbHbIe aCHMMeTpuH, goxoasimue 10 30-40%, u ocuuassnmn
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HccnenoBanne oqHOCIMHOBOM acumMeTpuu (| aTam)

MN3yuyeHue IKCKJIIO3UBHBIX peaKIuu

O:kujaaercs yBeJIMYeHne CTATHCTHKH PUMEPHO HA MOPSAIOK B
peakuusax T P+—> O(782)n u wP+—N'(958)Nn, a Takxke B 3-4 paza B
peakuusax ©p4+—>f,(1270)n u ©pr— a,(1320)n.

BnepBbie OyneT u3MepeHa acuMMeTpusi B peakuuu ' P+—> a,(980)n,
korna a,(980) pacnanaercst Ha 1(550) u °.( oxxumaercs 3pdext
0oJiee 50%).

JlaHHBbIE 0 IKCKI3UBHBIM PEeAKIMAM Oy1yT HAOMPATHCH
MapaJLJIeJIbHO C JAHHBIMU 10 HHKJIK3UBHBIM PeaKIUAM.

D. Novinsky (PNPI), 02.10.2018



HccnenoBanne oqHOCIMHOBOM acumMeTpuu (| aTam)

3agaun CITACHAPM Ha xkanaJjie 14 B e 1oM (MHKJIIO3HMB)
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HccnenoBanne oqHOCIMHOBOM acumMeTpuu (| aTam)

HexkoTopsbie npeacKkazaHus
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Ilpeacka3zanusi acHMMeTPHUH AJIsl peaKkmuii
pT +p(A) — 7" + X (caesa),
pT + p(A) — w- + X (B meHTpe)
upt+p(A) — n+ X (cnpasa.

D. Novinsky (PNPI), 02.10.2018



HccnenoBanne oqHOCIMHOBOM acumMeTpuu (| aTam)

Oxkugaemble pe3yjbTaTbl UCCJAETOBAHUN

Pa3H006pa3ne THIIOB MYYKO0B, KOHCYHbIX COCTOSIHMM M HAJIMUHEe
HECKOJIbKHX U3MECPACMBIX OJIHOCIIHHOBBIX Haﬁ.HIOIlaeMI)IX IH03BOJIALIO
IIPOBECCTH rj100aJibHOE HCCJIEeJ0BaHHUC.

AHAJIM3 3THX JAHHBIX 1a€T BO3MOKHOCTH BbISIBUTH 3AKOHOMEPHOCTH
MOBeJIeHHUs OIHOCIIMHOBBIX HA0J0aeMbIX OT apoMara
YY4aCTBYHKOIIHMX B PeaKIUd KBAPKOB, CIMHOBOU CTPYKTYPbI aJIPOHOB,
COJEPKAIMUX ITH KBAPKHU U KHHEMATHYECKHUX MePeMEeHHBbIX.

CpaBHEHI/Ie C MOAECJAMH BCeH COBOKYIIHOCTH JaHHBIX MOZKET
IMO3BOJIMTD CA€CJIATDH Ba:KHbIM IIAr B onpeacJICHU MCXaHU3Ma
NMOJAPHU3AINOHHBIX SIBJICHMH.

D. Novinsky (PNPI), 02.10.2018



Ousznueckasa nporpamma CITACHAPM (11 sTamn)

UccienoBanne 4apMOHHMA HA 2-M JTalle

(Hemosasipu3oBaHHbBIE MYYKH U MOJISIPU30BAHHASI MUIIIEHb )

OmHOCTIMHOBAS ACUMMETPHS Ay MHKIIO3UBHOTO poxaeHus J/wu y,ly,
Ha IyYKe MOJISAPH30BAaHHBIX MPOTOHOB. Okugaemas craTuctuka 3a 40
IHEN HA0Opa MaHHBIX

ITyuok monspusosanusix P (45 GeV, 4-107 p/cycle): 10000 J/ w u
1000 y,/y, coctoaumuii.

CraTucTudeckas TOUHOCTh u3MepeHus acummerpuu J/ w - 7%

N3mepeHnne COOTHOMICHUSI CEUCHUN POXKACHUS 4/ i, 1S
oTpeieNICHNs] MeXaHW3Ma POKJACHHUS YapMOHHMS Ha ITydKaxX MPOTOHOB
1 TTHOHOB.

(ITonsipu30BaHHbIE MYYKH U MOJSAPU30BAHHASI MUIIIEHD)
N3mepenne nByXCnuHOBOM acuMMmeTpuu A, s nzyuenns AG/G(X).

U3mepenue A,y 0Opa3oBaHuss map aApPOHOB s  HU3YUYCHHS
MONEePEYHOCTU h&). OnHOBpEeMEHHO uccieqoBanue Ayy 1 Ay POXKICHUS

Iy, ol 2.
JIByxcnHOBBIE 3O PEKTHI B Pa3JIMUHBIX PEAKIUIX

D. Novinsky (PNPI), 02.10.2018



Ousznueckasa nporpamma CITACHAPM (11 sTamn)

MoTuBanus NpoBeAeHUs UCCICI0BAHUU

U3mepenue Ay ¢ HCIIOJH30BAHHEM MHTEHCMBHOTO IPOTOHHOIO
My4Ka:

CPaBHUTEJIbHBIE U3MEPEHUS C AHTUITPOTOHAMU (CMOTPH TPEABITY NN
pazzen) NOo3BOJISIIOT MOHATH PA3HUIY CIUHOBBIX A(D(PEKTOB B CUIIBHOM
B3aUMOJICVICTBUH MEXKAY BEIIECTBOM U AHTHUBEIIECCTBOM.
WccnenoBanusi MOKHO IPOBOAUTH B 00J1acTh SHEpruu mydka 10-45 I'5B
bynyT mpOBOIUTHCS UCCIAEAOBAHUS C PAZIMYHBIMU SICPHBIMU
MHUIICHSIMH.

N3mepenne 0AHOCITUHOBBIX 3P (PEKTOB € UCIIOJIb30BAHUEM
MOJISIPU30BAHHOIO MYYKA AHTHUIIPOTOHOB:

CPaBHUTH PE3YJILTATHI IO OJJHOCITMHOBOM aCUMMETPHUHU POXKICHUS
Pa3IMYHBIX YACTHI] IIPU OJMHAKOBBIX YCIOBUSX(SHEPTUS U
KMHEMaTH4eCKasi 00J1aCTh PEaKIIUN).

D. Novinsky (PNPI), 02.10.2018



Ousznueckasa nporpamma CITACHAPM (11 sTamn)

MoTuBanus NpoBeAeHUs UCCICI0BAHUU

dyHaaMeHTaabHble GYHKIIMU pacnpe/aeieHnst 1Jsl NPOTOHA:
f(X) pacripeenieHrs MapTOHOB IO UMITYJIbCAM, YCPEIHEHHAS 110 CITMHAM
g(X) pacnpeeneHUs MAPTOHOB IO CIIUPATLHOCTSAM B ITPOAOILHO-
IMOJIAPHU30BAHHOM IIPOTOHC

h(X) pactipeeieHnsi MApTOHOB TI0 CIIMHAM B TTOTIEPEYHO-TIOIIPHU30BAHHOM
IIPOTOHE

IIponiecc oOpa3zoBaHus KBAPKOHUS .

g ‘s 3P, q sy Py g g
ky P K e
L L ki k3

k2 k3 -+ k3 k2 P
q q 3
g q g S0 T}
(a) (b} (c)
Bbicokast 4yBCTBUTEJIBbHOCTh KBAPKOHHUS K IVIIOOHHOMY
CONCPKAHUIO B3AMMOAECHCTBYOLIHUX YACTHIIL.
Perucrpanus yepe3 TuJIeNTOHHbIC M PAAMALIMOHHbIE MOIbI

pacnaja.

D. Novinsky (PNPI), 02.10.2018




Ousznueckasa nporpamma CITACHAPM (11 sTamn)

MoTuBanus NpoBeAeHUs UCCICI0BAHUU

M3mepeHne pa3HUIbl CEUEHNI (JIBYXCITMHOBBIN aCUMMETpHl Ay U

A, ) nns wactun ¢, f,(1520), J/w, yi. 1 x,.C NICTIOTB30BAHHEM
MOJIIPU30BAHHBIX ITYYKA U MUILIEHU SIBJISETCS TECTOM CHPABEIIIMBOCTH
PA3JIMYHBIX MOJEIIEN, HEKOTOPBIE U3 KOTOPBIX MPEACKA3ZBIBAKOT
MPOTUBOIOJIOKHBIN 3HAK 17151 A | AJISI HACTHUIL C Pa3HBIM CIIMHOM.

0. DBIL s Di-Jet A
[ —— DSSV 2014
I — — NNPDF Pol 1.1
008 ——3 scale Uncertainty
4 r PDF Uncertainty
1 I[: :] I [: :] < 0.04— [N Rel. Lumi. Uncertainty
(D -1+ ) £

T B
= 0.02
(=] I

(Py- Py UG+ D) +1(+ )

-0.02

A LL —

Sign(n) = Sign(n,)

“%F sTAR 2009 sign(n) = Sign(n,)

0_05:_ p+p— Jet+ Jet+ X
4 F s = 200 GeV
oar

boabmas Beanynna A | Oyaer yKkasplBaThb 3 |
HA 3HAYHTEIbHBII BKIaA r100HOB AG/G(X)

L
F + 6.5% scale uncertainty
-0.02— fr om pol I nzat on not sh

B CIIMH IIPOTOHA 203020 s.r::o 80— 70

Di-jet Invariant Mass [GeV/c?]
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Ousznueckasa nporpamma CITACHAPM (11 sTamn)

MoTuBanus NpoBeAeHUs UCCICI0BAHUU

H3MmepeHue monepevyHbIX NOJasipu3anuii Py rUIIepOHOB H
AHTUTUIICPOHOB;

CTaTUCTUYECKAsI TOYHOCTH JIJIsI OOJIBIITMHCTBA pEaKIUid OyJIeT HE XyXkKe
0.5%, a nis peakiuu K’ p— 2~ X oHa cocraBut 8%.

N3mepenue (Bnepsbie) napamerpoB Bosgenmreiina (mepexaqu
comaa) - D, R, A, R m A

N3mepeHue 3J1eMEHTOB MATPUIbI IIJIOTHOCTH p;, BEKTOPHbIX
ME30HOB:

Panee cToNIb MacIITaOHBIX MCCIEI0BAHUN CIIMHOBBIX dPMEKTOB (p; Ay
M O ) JUISI BEKTOPHBIX ME30HOB HE MJIAaHUPOBAIOCH.

IIpoxosxeHne n3MepeHud OAHOCIIUHOBOM aCUMMETPH M,
UHKJIKO3UBHBIX U IKCKJIIO3MBHBIX KAHAJIOB.

D. Novinsky (PNPI), 02.10.2018



Ousznueckasa nporpamma CITACHAPM (11 sTamn)

CrarucTuka ¢ ucnojan3opanuem K u p-bar myuka (6*1010)
n_rmm_n_mﬁ-n_mm—n_ﬂ_

6.7°108 p~(770)— n- n° 7.5-107 3.8
8.9-108 14 n'— yy 7.3°105 6.0
8.9:107 15 ®(1020)— K* K- 1.0-107 0.05
4.0°108 16 K°*(892)— K* n- 1.3'107 1.2
6.8:107 17 K°*(892)— K- n* 6.6107 0.8
3.7-107 18 K-*(892) > K- n° 3.4'107 2.2
6.2:107 19 =-S5 An- 2.5:10° 0.02
4.2'108 0.13 20 A>pn- 1.8'105 0.02
2.5:107 0.8 21 A—pnt 2.9°105 0.08
2.2'107 0.25 22 A— nn° 4.0'10° 0.6
6.8'107 2.7 23 s->nn- 3.1°10° 5.0
4.2'105 1.1

D. Novinsky (PNPI), 02.10.2018



Ousznueckasa nporpamma CITACHAPM (11 sTamn)

CrarucTuka ¢ HCnoJb30BaHuEM IIPOTOHHOI'O IIYIKA

(50 T3B, 6%1019)
_mm_n_mmmm_n_m_

n+ 6.1:10° p+(770)— n* n° 3.0°108

n- 3.6°10° 18 p(770)— n—n° 1.5:108 3.2
K+ 5.5:108 19 a,(980)— nn° 5.7'10° 0.8
K- 2.5:108 20 non*n-n° 7.8'105 0.25
p 4.7+10° 21 ®(782) > n*n-n° 3.0107 0.7
p- 2.3-106 22 K**(892)— K*n° 3.4'107 3.5
n 3.5:10° 23 K*(892)- K-n° 9.710° 1.4
n- 2.5-106 24 ®(782)— yn° 7.8'10° 0.4
no—yy 2.510° 0.11 25 A—pn- 2.3:107 0.1
n—vyy 1.3'108 04 26 A—nn° 2.1:107 1.5
@(1020) > K* K- 3.7'10° 0.04 27 A*+-pnt 1.0'10° 1.7
=-SAN- 3.5'107 0.02 28 =">An- 3.5'107 0.12
K°s— n* n- 6.7'107 1.1 29 % Ay 3.5'107 4.0
p°(770)— n*n-  3.6°108 2.7 30 =°(1385)— An° 9.8'107 1.3
K°*(892)— K+ n- 5.8'107 1.3 31 ®(782)— et*e- 2.0'10° 0.25

K°*(892)— K-n+ 3.1'107 0.8 32 p%770)— pt p- 1.0-105 0.25

D. Novinsky (PNPI), 02.10.2018



Co3manue nmyuka, kaHai 24A (I stam)

KoHuenryajJbHbIA NPOCKT

Primary target

D. Novinsky (PNPI), 02.10.2018




Co3manue nmyuka, kaHai 24A (I stam)

C03z1aHne IIYIYKOB INOJAPHU30BAHHBIX ITIPOTOHOB M
AHTUIIPOTOHOB (MPOEKT rOTOB)
1 Kanay nmosispr30BaHHBIX IPOTOHOB U AHTUIIPOTOHOB
1.1 MunieHHasi cranuust kanajaoB 24A u 24b
1.2 Onrryeckasi cxemMa KaHAJIa MOJSAPU30OBAHHBIX IPOTOHOB (AHTUIIPOTOHOB)
1.3 IIapaMeTpbl My4YKa NPOTOHOB B MPOMEKYTOYHOM M300paKeHNH
1.4 IapameTpsl MyYKa MOJAPU30BAHHBIX POTOHOB B KOHIIE KaHAJIA
1.5 I[HapameTpbl Ny4YKa MOJASIPU30BAHHBIX AHTHUIIPOTOHOB
1.6 BiausiHue 1eTeKTOPOB CUCTEMbl MeYeHHUS M HACHTU(UKAIUN YACTHUI] HA
napaMeTpbl (pOpMHUPYEMBIX MYYKOB YaCTHII
2 Cucrema MedyeHHs OJISIPU3ANNH IyYKA
2.1 Cxema pa3MeneHHsl 1eTEeKTOPOB Me4YeHM s
2.2 JIn3aiiH roI0CKoONoOB CUCTEMbI MeYEHHUS
3 N3mepenne mojsipu3anum my4KoB
3.1 IonsipumeTpusi HA OCHOBE NHKJIIO3UBHBIX 3aPSKEHHbIX MMOHOB
3.2 AOCOJIIOTHBIN MOJAPUMETP HA OCHOBE YIIPYIOro paccessHus
3.3 Pe3iomMe 1o u3MepeHnIo NOJSIPU3ALMU MyYKa
4 CucreMma MArHUTOB «3MeHKAa» VISl IOBOPOTA MOJISIPU3ALNH
4.1 TpeOoBanust K cucTeMe MOBOPOTA CIIUHA
4.2 IIpoekT cucTeMbl MOBOPOTA CIIMHA ISl KaHaJa 24

D. Novinsky (PNPI), 02.10.2018



Co3manue nmyuka, kaHai 24A (I stam)

MuieHHas CTaAaHIUA

nMTL nMT2 MT3
T

FLT P
Farry o

D 245

"
o
"
DI—
n
[
o
3

CxemMa MUIIIEHHOM cTaHIIMU KaHainoB 24A u 24b. T — muiieHs,
MT1+MT3 — gunosbHble MarHuThl, MC — MarHuTBI-KOppeKTOphI, DUMP
- moroTuTelNb. [IpruBEACHHBIM HA CXEME MUIIICHHOW CTAaHIIUW BapUAHT
HaBEJCHHUS MPOTOHHOTO ITy4YKa Ha MUIIIEHb COOTBETCTBYET OTOOPY
HEUTPAJIbHBIX BTOPUYHBIX YaCTUIl B KaHAI 24 A ¥ OJOKUTEIIBHO
(oTpHuLIaTEIbHO) 3apsXKEHHBIX YacTull B KaHal 24b. [TyHKTUpHBIMU
JIMHUSIMUA TTIOKA3aHbl TPACKTOPUH BTOPUYHBIX 3apS)KEHHBIX YaCTHII,
oTOMpaeMbIX ¢ KaHad 24B ¢ HEHYIEBBIMHU yIJIaMHU POXKJICHUS B MUIIICHH.

D. Novinsky (PNPI), 02.10.2018



Co3manue nmyuka, kaHai 24A (I stam)

OnTnueckasd cxemMa kaHajia 24A

X,mm

MT3 M(C1 Q-3 M1 M2 Q45 Q6-7 M3 M Q810
100 4 Q2

T T e e
LSpRLEE iy

( MC2 MC3 MC4

0 20 40 60 80 100 120M

bazoBas ontndeckas cxema KaHajia 24 A, ipeagHa3HavYeHHAs IS
(bopMUPOBAHMS ITYYKOB MOJISIPU30BAHHBIX ITPOTOHOB U AHTUIPOTOHOB OT
pacnaga A-runepoHoB. Q— KBaaApynoJibHbIE JUH3bI, M — TUMOJIbHBIE
MarauThl, C — kosmmumaTopsl, MC — MarHUThI-KOppeKTOpHI, T 1 Texp —
MUIIICHU KaHAJIA ¥ SKCIEPUMEHTAIbHON YCTAaHOBKHU. CIIONTHBIMH JTUHUSMH
mokaszaHa ()OKyCHPOBKa ITy4Ka B 00EHUX MONEPEUHBIX MIOCKOCTSIX,
IYHKTHPOM — JIMCIICPCHUS B TOPH30HTAIBHOU I1ockocTH 11t Ap/p=10%.

D. Novinsky (PNPI), 02.10.2018



Co3manue nmyuka, kaHai 24A (I stam)

ITapaMeTpbl My4YKa MOJAPU30BAHHBIX IIPOTOHOB
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Co3manue nmyuka, kaHai 24A (I stam)

3aBHCHMMOCTH HHTEHCHUBHOCTH 1 ()OHOB My4YKoB P u P-bar

5 ; : 3 : :
“':" 108 v s s, _‘ﬂ' 107 E -.-_{a .................. ...................................
=) : 5 E ““H 5 :
3 ' 1 wN D a k)
x E X \i T T
- - = :.-.____.A' r ]
S ? 3 ~ f
o o B (A), total
Y . :
4 LT {H:} 1 5
108 " i\ 1071
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1:]:" - i i | i ik i 1 i i i t i \"1 [ "3": I T T— | | L |. - t L
10 20 30 40 S0 10 15 20 25 30
p, GeV/c p, GeV/c

Hcnonb30BaHue MUIICHH, TOMEIIEHHOW BHYTPY MaruuTta MT3
MO3BOJIACT YBEJIUYUTH HHTEHCUBHOCTH AHTUIIPOTOHHOIO IMMy4YKa
B 3 pa3a
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DOxcnepuMeHTalibHas ycranoBka (II ararr)

SPASCHARM

MuD HCAL  ECAL DTS DOT4 DC2 DT3 D72 DT2 DT1 D11 TGT

2 M TOF3 RICH TOF2 MS GEM2 PC2 GEM1

DC1-X PG3/ PO TOF1

IlyuykoBas annaparypa, moJji. MUIIIEHb, MATHUTHBIA CIIEKTPOMETP,
IM KajIopuMeTp, AIPOHHBIA KAJOPUMETP, CUCTEMA PerucTpanuu
BTOPUYHBbIX YACTHUIl, TPUITEP, CUCTEMA COOpPa JaHHbIX

D. Novinsky (PNPI), 02.10.2018



[Iydok+ycranoBka (II srar)

IlepcnekTuBbI padoT MO 24 KaHaANy

IIpoekT KaHa/Ia M YCTAHOBKM HAa KaHaJie 24 rOTOBbI,
rOTOBATCH padouune YepTrexu, 00JIbIUHCTBO
3JIEMEHTOB €CTh B HaJm4uu. IIpoekT maruura
MUILIEHU I'OTOB, BEAYTCH MEPeroBopbl ¢ BO3MOKHBIMHU
U3rOTOBHUTEJISIMU

IepcnekTuBbl @MHAHCHUPOBAHUA (2 MJpa. pyo.):
IIporpamMmMa umMeeT NepPCNEKTUBLI HA BXOXK/I€HUE B MPOEKT
Jopoxuou kapTel Poccusi-I'epmanus Ha 10 jer, Hapsay ¢
FAIR, XFEL, HUKA (moanucaHue 0;KAAA€TCH JIETOM)

@®IIIT Pocaroma (2019-2021)
B pamkax nporpammbl meracaiienc MOH (KoHKYpPC B KOHIIE
2018 )

D. Novinsky (PNPI), 02.10.2018



3aKJII0OYEeHUE

Ipeanonaraemoe ycujaenue corpyrandecrsa CITACHAPM

OUSU — HoBBIC IPYIIILI - HHTEPIPETALUA U AHAJIU3 TAHHBIX
MHUDU — HoBas rpynna no paspadorke 3jieKTpoHuku s GEM.
NAD (HoBocuOUMpCK) — cudOupcekasi 3Meka 1 YepeHKOBCKUH CYEeTYUK
INUSAD — TpexkoBbIe 1eTEKTOPbI

NuTepec Bpickazauau: rpynnsl 3kcnepuMeHToB COMPASS
(YuuBepcutet Tpuecra - Bradamante, KapsiioB YuuBepcurer - Finger)
u PANDA (HeMenkue rpynmnsl, BKJaw4as rpynny PWA-ananuza —
MaiHir)

D. Novinsky (PNPI), 02.10.2018



3aKJII0OYEeHUE

IIpenmymecrsa CITACHAPM

IIupoxas ¢puznyeckasi NporpaMMa U CHCTeMaTHYeCKHE UCCIeT0BAHUS
sIBJIEHHSI MOJISIPU3ALIUN

Pa3zHooOpa3ne mMy4YyKoB: NMOJISIPU30BAHHBbIE MyYKH MMPOTOHOB U
AHTHIIPOTOHOB, HemoJsApu3oBaHuble 5, K*, p, p-bar, d, C.
Hcciienopanue 1ecATKOB peaKuid OAHOBPEMEHHO.

Ilonepe4yHo ¥ MPOAOJIHLHO MOJSIPU30BAHHbIE U siIePHbIe MUIIIEHH.
MHOkeCcTBO N3y4aeMbIX MOJSPU3AIMOHHBIX BeJTUIuH: Ay, Py, Ay,
ALL Dani Piks +--

IloJiHOe MOKPBITHE A3UMYTAJbHBIX YIVIOB 1JI51 CHUKEHHUS
CHCTEMAaTHYEeCKHUX OITHOOK, 00110 KHHEMATHYECKHI 1HMana3oH
NnenTudukanmsi BTOPUYHbIX YaCTHII, U 3aPSsKEHHbIX, U
HeWTpaJabHBIX, HApuMep Y, n°, t, K%, p, p-bar, d.

Hcnojib30BaHUE CIMH-POTATOPA JIsl MOJyUYeHHs TONEePEedHO- U
MPOI0JbHO MOJSIPU30BAHHBIX NYYKOB M YMEHbIIIEHUSI CUCTEMATHKH.
Cucrema coOopa JaHHBIX, OBICTPO cOOMpamas 00JbII0H 00beM
HHPpopMaLIUN.

D. Novinsky (PNPI), 02.10.2018



3aKJII0OYEeHUE

BruiBoabI

»B UDBD Hauyajics IKCIEPUMEHT MO0 CHCTEMATHYECKOMY
HUCCJIEIOBAHUIO TOJAPHU3AMUOHHBIX SABJEHMH CHJIBHOIO
B3aMMOCHCTBUS B JeCATKAX Ppeaknuil B IIHPOKOH
KHHEMATHYeCKOH 00/1aCTH.

»Co31aHa «NMUWJIOTHAs1» BePCHsl YCTAHOBKHM Ha KaHaJje
Neldq,

»Ha xanane Neld cunxporpona Y-70 cocrosuicsi mepBblid
Ha0op AaHHBIX HA ycTaHOBKe CITACYHAPM. U3smepenus
ObLJIM BBINMOJIHEHbI HA MYYKe OTPULIATEIbHO 3aPSAKEHHbIX
MHUOHOB ¢ 3Hepruei 28 1B ¢ ncnoib30BaHneM MONEPEIHO
MOJSAPU30BAHHONW NPOTOHHOM MHUIIEHM (BelleCcTBO -
MEeHTAHOJI).

D. Novinsky (PNPI), 02.10.2018



3aKJII0OYEeHUE

BriBoabl

»BaxkHbIM  3JIeMEHTOM JaJIbHEHIINX HCCJIeI0BaAHHUM
NpeICTABIAETCS CO3JaHHMEe MNy4YKa MOJSPU30BAHHBIX
IPOTOHOB W  AHTUNPOTOHOB. B  3KcmepuMeHTe
CITACYHAPM, Ha kanajge 24A, Oyler wu3ydyarbcs
B3aMMOAEUCTBHE  MOJSPUM30BAHHBIX  NPOTOHHBIX M
AHTUIPOTOHHBIX MYYKOB ¢ IPOTOHHOM, JIU0O0 C SI/IEPHBIMHA
MumeHsasMa. UMnyiabc NOJSIPU30BAHHOIO NMYYKA MOXKET
BapbupoBaThcst B auana3zone 10-451B/c, a momepeuynas
MOJISAPU3 AL USA my4yKa COCTABUT 40-45%.
Henoasipu3zoBaHHbIe MYYKH MOI'YT HMeTh HMIYJbe 0T 10

mo 60 I'7B/c.

D. Novinsky (PNPI), 02.10.2018



3aKJII0OYEeHUE

Cnacubo 3a BHUMaHue!

D. Novinsky (PNPI), 02.10.2018



