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KBaHTOBaA XpOMOAUHAMUKa
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KBaHTOBaA XpomoagnHaMUKa --
MCTUHHAA TEOPUA B34 MMO,EI,EVICTBVIFI
KBAapPKOB U IMTIOOHOB.
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_ &~ Event

Density

BM@N (Detector]
Extracte d beam -

B Hactoawee Bpema B OUAUN Ha
6a3e yCKoOpuUTEeNnbHOro KOMMAeKca
NICA nnaHupyeTca 3KCnepumeHT

- SPD AnAa n3yyeHusn

PDF ® PDF _nonﬂpmsoBaHHoﬁ ) ‘l/‘I
HernonApm3oBaHHOM [IOOHHOM

CTPYKTYpPbl NPOTOHOB U AeNTPOHOB

Ha NONAPU30BaHHbIX Ny4kax pp (27
B)

Ha 6onblinx
PACCTOAHUAX B3aUMOAENCTBUE
AEeNNTCA Ha XKeCTKYH (Bbl4MCAAEMYIO
nepTypbaTUBHO) U MATKYHO
(nonyyaemyto n3
3KCNepuMeHTa) YacTu.




Jet

RS eevesraarnsssnnannasnnsnss Ghodageand

Ha 6onblumnx
PACCTOAHUAX B3ammoaeincTeme
NENUTCA Ha XKECTKYIO (BbluMCASEMYIO
nepTypbaTUBHO) U MATKYHO
(monyyaemyto u3
3KCMepMMeHTa) YacTu.

Jinanpytownii aapoH

AOpoOHHaA cTpyA

NHdopMaLMIo O NAPTOHE MOXHO
MOJIYYUTb aHAIU3NPYA KOHEYHOE
COCTOSIHUE:
BblAENAA NUAUNPYIOLWLUIA agpPOH
(COMPASS, E609, CERN ISR);
PEKOHCTPYMPYA aAPOHHbDbIE CTPYM
(CMS, ATLAS).

OT KOHEYHOTO COCTOAHMUA K }KECTKOMY NnpoLieccy...
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[locTaBNeHHble 3a4a4M

1. 1nA NnPOTOH-NPOTOHHbIX CTOIKHOBEHUIN C SHEPTUEN B CUCTEME LLEHTPA
macc 27 3B (ocHoBHasA aHeprma pp-B3anmoaenctesmim SPD@NICA) B
cobbITnAX ¢ 6bonbLLOM Nepenayet nonepeyHoro mmnynbca (pT > 3 B/c),
N3y4ynTb BO3SMOKHOCTb BOCCTAHOB/IEHUA U Ka4eCcTBO BOCCTAHOBJ/IEHUE

KMHEMATUKMU KECTKOro noanpoLecca UCnosnb3ys:
* CTPYM 3apAXKEeHHbIX aAPOHOB;
* IMAUpPYoLWMe aapoHbl.

2. CpaBHUTb ABa noaxoaa B Anana3oHe aHeprmm ot 10 ao 200 M3B.
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MeToAabl U noaxoabl

* BocctaHOBNEHME KMHEMATUKM NPOTOHA M3y4asiocb
Ha Npumepe OAHOCTPYMUHbIX cobbITUM gamma+jet porkaeHua
NPsAMbIX GOTOHOB ([/1TF0OH-KOMNTOHOBCKOTO pacceaHus)

e [1nA reHepaumnm pp-B3aMMOAEeNCTBUIM NCMO/b30BaICA FTEHEPATOP
cobbitnn PYTHIA 8

* B KauyecTBe OCHOBHOrO aJropuTtMma A1 BblAENEHNA CTPYMA
ncnonb3oBanca kKT-anroputm nocsaenoBaTelbHOW KaacTepmusaumnm
aJlpOHOB

* [1nAa nony4yeHMUA OCHOBHbIX pe3ynbTaTOB MCMNO/1b30BaNaCb IHEPrUA
27 3B, a ana cpaBHEHMA NCNONb30BANACA AMAaNa30oH sHeprum 10 —
20038
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OT60p cobbITUN

feHepauua }KecTKoOro npouecca: OTGOp CTPYH:

* COCTOAT W3 3apPAXKEHHbIX aAPOHOB
® 99 = q —@ - * kT-anroputm
o /5 =27 GeV

o S >1GdV/e

N hadr DI al
g Ly o ™" > 0.25 GeV/e
e p.. >3 GeV/c |
T 1et
° Nih > 2 hadrons

® p(jl" > 3 GGV/C e R=+/A¢? + An? = 0.3 (narrow jet)

e R=+/A¢% + An? = 0.8 (wide jet)

o W3nyyeHue 13 HavaIbHOTO COCTOAHUA [Mhaar| < 2.44 TEOMETPUYECKAA SPHEKTUBHOCTL
(akcenTaHc SPD)

O l/I3nyquV|e M3 KOHe4YHOro COCtToAHu1A o o
OT160p NAnaupytowmnin 3apsaxceHHoili appoH (LH):

pr > 1 GeV/c
n| < 2.44

o YuyeT nonepeyvyHoro AsBUKeHue
NapTOHOB B HYKNOHE
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Events
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Kputepumn cpaBHEHUA

* OPPEKTUBHOCTb PEKOHCTPYKLUMN CTPYU U BblAENEHUA
AnAupyowero aapoHa

* BepoATHOCTb NPaBUAbHOM accoumaLmnm CTpyu
M INAVPYIOLLEro afpoHa C NapTOHOM B XeCTKOM npouecce

* TOY4HOCTb BOCCTaHOB/IEHUA Yrna NapTOHa
* TOYHOCTb BOCCTaHOBJ/IEHUA SHEPrUn NapToHa
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9P PEeKTUBHOCTb PEKOHCTPYKLUU CTPYU U BblAeNEHUA

NNAUPYIOLLLEro aApoHa

BblLLIE BCErO BEPOATHOCTb
BblAE/INTb INANPYIOLWMA a4POH B
cobbiTnAx npu aHeprum 27 3B;
NPU HU3KUX IHEPTUAX
cyuiectBeHHo 6onee apPeKTUBHO
MCNoNb30BaTb AMAMpPYOLMe
aZpOHbI

MNPW BbICOKMX SHEPTUNAX

3P PEKTUBHOCTb CTPYM NopsaKa
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3 N Tobe
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3P PeKTUBHOCTb BblAE/IEHMNA BCEX NMANPYIOLLMX aAPOHOB U cTpyM (probe)
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BepoATHOCTb NPaBMAbHON accouMaLumn CTPYU C
NapTOHOM B XECTKOM npotLiecce

ALpPOHDI

1

-------

0.9

g g i 8 0 g 0 [ g i i i M i M M WS
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» quark ' v »
« antiquark P P— 0.6
o pair creation ' space

HecTkmi npouecc 0.5
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Mpouecc oTcneknBaHMs KBapka, 06Pa3oBaBLUEroCs g 4
B }KECTKOM npoLecce A0 aApPOHHOro YPOBHSA Ha
OCHOBE reHepaTopHOMN MHbOPMaLUN. 0.3

AR RRRRS]

yem <<LWWmnpe>> cTpya, Tem bosblle
BEPOATHOCTb 3aXBaTUTb NAaPTOH;
NPWN HU3KUX IHEPTUAX BEPOATHOCTb TOTO, YTO

0.2

0.1

¥ R=03

* R=08

+ Leadinghadron| .
fraction =

Aﬁruth-?m
Np?‘obe

NMAVPYIOLWNIM aiPOH COAEPKUT KBAPK KECTKOIO 0F 10 | 10°
npouecca conocTaBMMa Co CTPYSMM

NPW BbICOKUX IHEPTUAX NNANPYIOLWMIA aAPOH
NPaKTUYECKN HE aCCOLUMNPOBAH C KBAPKOM

{s

[lonsa cTpyn N nManpyowmx aapoHOB COAEPHKaLLMX KBAPK KECTKOTO

npouecca oT nx obuwero yncna
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BocctraHOoBAEHUe a3MMyTa/IbHOrO yr/1a napToHa
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Yron (B a3amyTanibHOM NNIOCKOCTU) MeXKAy HanpaBaeHnem
MMMNY/NbCa NAPTOHA U:

- ocbio cTpym (Jet);

- HanpaB/eHMEM MMNY/bCa Anaupytowero agpoHa (LH).

HeonpeaeneHHOCTb BOCCTaHOBEHMS HAaNpaB/ieHUA
MMMYNbCa NAapPTOHa ANs IMANPYIOWMX aAPOHOB U CTPYM
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BoccTtaHOBAEeHUWe 3Heprum NapToHa
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NVAUPYIOLWEro agpPoHa U CTPYM.
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BbiBOAbI

1A NpOTOH-NPOTOHHbIX CTOJIKHOBEHWI C SHEPTUEN B CUCTEME LLeHTPa macc 27 5B
B cOObITMAX C 6boNbLIOW Nepesadyen NonepeyHoro MMNybca

(pr >3 MB/c) uccneposaHbl 3¢pPEKTUBHOCTD

U TOYHOCTb BOCCTAaHOBJ/IEHUA KUHEMATUKU }KECTKOro noanpouecca ucnonb3ysa:

* CTPYU 3apAXKEHHbIX a4POHOB
° aMauvpytlowime agpoHbl
[loKa3aHO 4YTO B aKcnepumeHTe SPD npu saHeprmm cToIKHOBEHMA NPOTOHOB 27 3B:

* BOSMOXHO BOCCTaHOBUTb KMHEMATURY HKECTKUX MPOUECCOB, UCMNOJZIb3YA TO/IbKO
3apAXeHHble YaCTuL bl

* NOCTUIraeTCA TOYHOCTb BOCCTAHOBJIEHMA a3MMYTaIbHOIO yrna Bblaeta napTtoHa 0.15
paauaH 1 aHeprmm naptoHa nopAagka 30%

* MPUMEHEHNE NNANPYIOLWUX aAPOHOB U CTPYMN AQET CXOAHYI TOYHOCTb
BOCCTAHOB/IEHMA YINIOB U SHEPTUN; NPU 3TOM 3GDEKTUBHOCTb PEKOHCTPYKLUUU NO
MAnpyowmm agpoHam Bbiwe (Ha 6% ana R = 0.8 n Ha 50% ans R =0.3).
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Cnacubo 3a BHMMaHuUe
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| have presented ET° spectra at vs = 30.5, 45.0, and 62.3 GeV, and shown

that [there is clear evidence of the emergence of jet structure at E-°'s above 24

E This is confirmed by the decrease of the mean sphericity as E+° increas-
es, and the limited it behaviour of the charged particles. For the future we
expect to extend our ET° range for the study of 2 and 3-jets, and hence con-
tinue the study of parton-parton scattering angular distributions started with
non® data’’.

HabntoaeHune ctpyi; roots > 24 3B; Cox 1983 HIGH
NEUTRAL TRANSVERSE ENERGY EVENTS AT THE CERN ISR

Abstract. The production of p(770)°, K*(892)°,
K*(892)” and f,(1270) mesons as[[cading particles in
hadron jets ({z) ~0.7)|has been measured in deep in-

elastic pp interactions at the CERN ISR at ]/;=
62 GeV. The comparison of vector and pseudoscalar
meson production at the same transverse momentum
provides a rather model independent way to deter-
mine the fragmentation parameter V/P. We determine
(V/P), 4=1.66+0.184+0.63 from the p/z ratio and
(V/P),=090-+0.13+0.27 from the K*/K ratio. For
the £,(1270) production we find f,/p®=0.30+0.08.

[MTpMMeHeHMe NNANPYIOLLMX 3aAPOHOB;
roots=62[3B A. Breakstone et
al.Z.Phys.C43(1989) 185

Abstract. We have studied pp collisions at the
CERN ISR at |/s =63 GeV using a jet trigger. We
demonstrate that a sample of well-separated triple
high-p; jet events can be described as due to the
QCD bremsstrahlung process. The energy flow of
these 3-jet events is well described by an indepen-
dent fragmentation model, with a gluon-jet trans-
verse width 33% greater than the quark-jet width.
From the ratio of the 3- and 2-jet production cross-
sections the strong coupling is determined to lowest
order in QCD. We find o,=0.18+0.03 (stat) +0.04
(syst.). The error does not include the theoretical
uncertainty in the fragmentation scheme.

HabntogeHne TpexcTpyHbIX CODbITUIA
roots= 63138,
T. Akesson et al. Z.Phys.C32 (1986)317

Particles produced in soft proton antiproton interactions at the Fermilab
Tevatron collider are studied at center of mass energies (/5) of 630 and 1800
GeV. The data were taken using a minimum bias trigger during the 1987 run
of the Collider Detector at Fermilab (CDF). The event structure of proton
antiproton interactions has been studied. Analyses of inclusive charged par-
ticle transverse momenta, multipicity distribution and correlations of charged
particles are presented. Particle clusters in minimum bias triggers are studied
to verify whether the hard interaction QCD models are applicable in the low
ET region.

MccnenosaHne koppenaumin, Byon, A. (1989). Central
production of charged particlesat CDF

21. G. Hanson et al. [SLAC-LBL Collaboration], Evidence for Jet Structure in Hadron
Production by eTe™ Annihilation, Phys. Rev. Lett. 35, 1609 (1975)

22. G. Hanson et al. [SLAC-LBL Collaboration|, Hadron Production by ete™ Annihilation
at Center-of-Mass Energies between 2.6 GeV and 7.8 GeV, Part 2: Jet Structure and
Related Inclusive Distributions, Phys. Rev. D 26, 991 (1982)

23. J. D. Bjorken and S. J. Brodsky, Statistical Model for Electron-Positron Annihilation

into Hadrons, Phys. Rev. D 1, 1416 (1970)




Creating of polarized Upgrade of polarized
infrastructure infrastructure
2023 2026 2028 2030 2032
SPD construction SPD upgrade
1st stage 2nd stage
of operation of operation
b S St m Techno|ogy Materials & El Ctr n i cS Subsystem Stage Main task Active element Weight, t | Power, | Channels,
Subsyste components | _Electro ower, | Chans
MM-based Central Tracker Range System (RS) | I+1I u-1D mini drift tubes 927 47 130.2
Ar:C0O,70 : 30
Sl Vertex Detector Electromagnetic I y detection Ph/scint.-shashlyk 68 8 23
) Calorimeter (ECal)
DSSD option Time-of-Flight il PID RPC chambers 4 4 8.8
; system (TOF) C,H,F,;:C H ;:SFq
MAPS option 90:5:5
Aerogel II PID aerogel 0.1 0.5 0.3
Straw Tracker Straw Tracker (ST) | I+II | tracking, PID straw tubes 02 4 30.5
Ar:CO, 70:30
ToF Silicon Vertex
Detector (SVD)
Aerogel - MAPS Il | vertex, tracking Si pixels <0.1 2 12
- DSSD II vertex, tracking Si strips <01 2 107.5
ECAL Micromegas-based I tracking gas chambers < 0.1 1 25.6
Central Tracker (MCT) Ar:C4Hy,,
Muon (Range) System 90:10
Beam-Beam
BBC Counter (BBC)
— inner I+11 polarimetry MCP < 0.1 <1 0.1
ZDC — outer I+1I polarimetry, scint. 0.1 0.5 0.3
. timing
SupercondUCtlng Magnet Zero Degree I+1I ny Wiscint. 0.3 2 2
Calorimeter (ZDC) detection
DAQ Magnet I+11 20 23
. Support I+11 80.3
Com pUtlng and transportation
system
Dcs Top platform (loaded) I+1I 40
Suppoﬂ & mO\fing System Side platform (loaded) I+11 100

https://indico.jinr.ru/event/3750/contributions/20851/attachments/15995/27440/5.%20SPD_NICA_TDR_PAC_JUNE_O.pdf
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A3UMYyTa/IbHbIU Yron
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Pythia settings

prompt photons minimum-bias
PromptPhoton:qg2qgamma = on SoftQCD:all = on
PromptPhoton:qgbar2ggamma = on PDF:pSet = 15
PDF:pSet =15 BeamRemnants:primordialKT = on

BeamRemnants:primordialK Tsoft = 1.1
BeamRemnants:primordialKThard = 1.2 BeamRemnants:primordialK Thard = 1.8
BeamRemnants:halfScaleForKT = 2.0

PhaseSpace:mHatMin = (). BeamRemnants:halfMassForKT = 4.0

PhaseSpace:pTHatMin = 0. BeamRemnants:reducedK TatHighY = 0.7
BeamRemnants:primordialK Tremnant = 0.4

Random:setSeed = on PhaseSpace:pTHatMinDiverge = 0.5

Random:seed =0
PhaseSpace:mHatMin = 0.
PhaseSpace:pTHatMin = 0.

Random:setSeed = on

Rymbekova 2020-03.pdf (spd.jinr.ru)



http://spd.jinr.ru/wp-content/uploads/2020/03/Rymbekova_200311.pdf
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