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SPIN STRUCTURE OF NUCLEON
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GLUON PROBES AT SPD
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MAIN PLAYERS IN POLARIZED GLUGN PHYSICS
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PARTONIC STRUCTURE OF PROTON AND DEUTERON
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OcHoBHbIe HanpaBsneHusa aktusHoctu B 2019-2022

[lepecMoTp prsnyeckon nporpamMmmel

R&D no nogcucrtemam yctaHosku SPD

[ToaroToBKa KOHUENTYaNbHOro npoekTa akcnepumeHTa (SPD
CDR)

ObopynoBaHmne TectoBon 30HbI SPD
Co3pgaHne mexgyHapoagHou konnabopauum

[TogroToBKa TexHU4Yeckoro npoekTta akcnepmmeHTa (SPD TDR)



NepecmoTp brn3anueckon nporpamMmmbl 3KCrepmMmeHTa

SPD -
yHMBepcaAbHas
YCTaHOBKa AASA
BCECTOPOHHEro

U3yuUeHUA TAFOOHHOM
CTPYKTYpbl NPOTOHA

Gluon content of proton and deuteron with the Spin Physics Detector at
the NICA collider

30 September 2020 to 1 October 2020

Europe/Moscow timezone

M AGUTPOHA
YapMoHuu MpsiMble OTOHDI
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Opyrve cnuH-3aBUCUMbIE
npoLecchbl

Physics programme for the first stage of the NICA SPD experiment

5-6 October 2020

Europe/Moscow timezone

Prepared for Physics of Elementary Particles and Atomic Nuclei. Theory

Possible studies at the first stage of the NICA collider operation
with polarized and unpolarized proton and deuteron beams

Progress in Particle and Nuclear Physics
Volume 119, July 2021, 103858
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SPD Conceptual Design Report

CDR was presented on the meeting of the JINR Program Advisory Committee
for particle physics in Jan, 2021

JOINT INSTITUTE FOR NUCLEAR RESEARCH
International Detector Advisory committee was

|
(NIC A; formed to review the CDR
—e

February 3, 2021

arXiv:2102.00442
Conceptual design of the Spin Physics Detector
Version 1.0 Andrea Bressan, INFN/ Peter Hristov, Pasquale di Nezza,
The SPD proto-collaborator University of Trieste CERN INFN, Frascatti

chair

SPD DAC presented the report on the CDR at the PAC session in Jan, 2022

CDR was approved by the JINR Program Advisory Committee for particle
physics in Jan, 2022



SPD Technical Design Report

OcHoBHble usmeHeHus no cpasHeHuro ¢ CDR

- HoBbIN cBepxnpoBoaALLNN coneHong

« Asporenb TONIbKO B 3HA-Kanax

« 3aKpbIT BapuaHT BepLlunHHoro getekrtopa DSSD+MAPS
* NepBaga hasa
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SPD Technical Design Report: Phase-1

Straw tracker Magnet Range system MicroMegas Endcap Range system Endcap

MicroMegas Beam-beam counter

Beam pipe Straw tracker Endcap

—
-

= zoom x4

—

-

Zero degree calorimeter

Spin effects in p-p, p-d and d-d elastic scattering
Spin effects in hyperons production

Multiquark correlations

Dibaryon resonances

Physics of light and intermediate nuclei collision

Exclusive reactions Creating of polarized Upgrade of polarized
q . infrastructure infrastructure
ernucel
YP . 2023 2026 2028 2030 2032
Open charm and charmonia near threshold  m—— ——————————————
Auxiliary measurements for astrophysics SPD construction SPD upgrade
1st stage 2nd stage
of operation of operation

L 2K N J



Cost estimate

@ |Infrastructure

@® Computing
Electronics

@ Detectors

@® Magnet+Cryo

Subsystem Option Phase Cost, M$
SPD setup Vertex detector:
- DSSD II 8.0+6.5 (FEE)
-MAPS II 15
—Micromegas I 0.8
Straw tracker [+II 2.7
PID system:
— TOF II 20
— Aerogel PID system IT 24
ECAL
—Phantom I 0.4
I+IT 94
Range system [+II 15.7
ZDC I+1I 0.6
BBC I+II 0.2+0.2
Magnetic system
Novosiborsk option I+I1 8.2
JINR option I+II
& cryogenic infrastructure | I+II
Novosiborsk option I+II 3.4
JINR option I+1I 3:1
Beam pipe
— Al I 0.1
—Be IT 0.4
General infrastructure
I 1.2
I+11 17
Slow control system
I 0.5
[+11 0.8
Data acquisition system
I 0.8
I+1I 1.9
Computing
I 4
[+11 12
TOTAL COST stage | 38.8
stage [+11 78.4
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SPD international collaboration NIC A

31 mstztutes from 14 countrzes, ~300 members

rdVTBe"““n Proto-collaboration meeting , June, 2019, Dubna

SPD collaboration meeting, June 2021, remote
SPD collaboration meeting, November 2021, remote

MoU was agreed by CB for signing on 18.2.22



SPD Collaboration

Collaboration Board

OpraHbl konnad6opauun SPD

Spokespersons )
A. Guskov JINR Spokespersons
[
V. Kim Gatchina, PNPI 4
Run Technical Physics Publication CReSOU.[tce Commi
Executive Board Coordinator Coordinator Coordinator Committee ommree ° °e
A. Guskov JINR Spokesperson oomuare Executive Board
V. Kim PNPI Spokesperson _
Technical v U
A. Korzenev JINR Technical coordinator Board Physics alnd iﬁ\naly8|s W(I)rkl?g Groups
- Representative =
V. Ladygin JINR robresenmaie Collaboration
E. Tomasi Saclay, France* CB-chair Board E. Tomasi Saclay, France
A. ZhemchugoV| JINR Software coordinator ] +30 group leaders
. Denisenko JINR Physics coordinator TeChnlcaI Board
V. Anosov JINR L. Afanasiev JINR DAQ
A. Baldin JINR G. Alexeev JINR Range System
O. Dalkarov Lebedev Institute l. Alexeev ITEP, Russia ZDC
A. Kovalenko JINR M. Alexeev Turino Univ., Italy
A. Kulikov JINR V. Anosov JINR integration
D. Panzieri | Turino Univ./ INFN, ltaly A. Baldin JINR test zone
Y. Wang Tsinghua Univ., China Y. Bed_fer Saclay, France
T. Enik JINR Straw tracker
Publication Committee O. Gavrishchuk JINR ECal
A. Guskov JINR ex officio
O. Teryaev JINR A. Korzenev JINR technical coordinator
A. Korzenev JINR V. Kim PNPI ex officio
V. Ladygin JINR V. Ladygin JINR BBC and polarimetry
. A. Livanov JINR Experimental hall
E. Tomasi Saclay, France ~anrdinatar
V. Kim Gatchina, PNPI X. Li CIAE, China
P. Jones iThemba Labs, SA Y. Wang [singhua Univ., China
A. Guskov JINR N. Zamyatin JINR Vertex Detector
A. Kulikov JINR + a few permanent guests
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Working plan

® 2022: R&D for the main components of the SPD including infrastructure and computing.
Tests of the detectors, electronics, DAQ and infrastructure with the Nuclotron beam at the
SPD test zone. Presentation of the preliminary version of the Technical Project. Discussion
of the Technical Project with the SPD Detector Advisory Committee.

® 2023: R&D for the main components of the SPD. Tests of the detectors, electronics,
DAQ and infrastructure with the Nuclotron beam at the SPD test zone. Finalization of
the technical project for the initial configuration of the SPD setup. Preparation to the
production of the main SPD setup components (magnetic system, straw tracker, range
system etc.) and corresponding infrastructure. Preparation of the SPD experimental
hall infrastructure;

® 2024-2025: Production of the SPD setup components for the first phase of the
experiment: range system, magnet, straw tracker, micromegas detector, ZDC, and
BBC. Work on DAQ, slow control and distributed computing infrastructure.
Continuation of the R&D for the detectors of the second phase: ECAL, ToF, aerogel
detector, and silicon vertex detector.

® 2026-2027: Installation and commissioning of the magnetic system. Construction of the
first-phase SPD configuration.

® 2028: Beginning of the SPD operation in its basic configuration.
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SPD Technical Design Report

Magnet

Technical project

Production

Commissioning at JINR

1-stage detectors*

R&D
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2-stage detectors**

R&D

Production

T

Data takin
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ment of NICA polarized infrastructure

* - Micromegas, Straw, Range System, BBC, ZDC

** - ECAL, ToF, Silicon Vertex, Aerogel



Manpower

YenoBek FTE FTE, % Yenosek ¢ FTE>0.7
Bcero 148 78.4 100 32
Monoxe 35 net 38 22.3 28 % 10
[leTekTopsl 36.8 47 %
MopennpoBaHne 16.1 21 %
Teopusi/dnsunka 8 10 %
KoMMbOTUHI 7.5 10 %
InekTpoHnka & DAQ 5.5 7 %
NH>XeHepbI/KOHCTPYKTOPDI 4.5 6 %
JIOBO 41.3 53 %
J1Al 31.2 40 %
JINT 3.4 4 %
JITO 2.5 3 %
Group leaders Lab System
Afanasyev L. DLNP DAQ
Main hardware .Alexeev G. . DLNP Range system
Baldin A. + Ladygin V. | VBLHEP BBC
groups (J IN R) Gavrischuk O. | VBLHEP ECAL
Gongadze A. DLNP Micromegas
Enik T. + Kekelidze G. | VBLHEP Straw
D. Nikiforov VBLHEP Cryogenics
Zamyatin N. VBLHEP Silicon vertex detector
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Expenditures, resources, financing sources

Costs (k$)
Resource
requirements

Proposals of the
Laboratory on the distribution
of finances and resources

1%t year 2" year | 3" year
Main units of equipment, work
towards its upgrade, | 6750 450 3700 2600
htd adjustment etc.
()]
o , ,
E Cons.tructlon/repalr of 300 100 500 200
S premises
0]
3 Materials 32650 400 17 300 | 14700
L
Resources of
n — Laboratory design bureau;
8 - JINR Experimental
3 i Workshop; 45 MCPU*h 10 15 20
3 3 Laboratory experimental | Nuclotron, h
- = facilities division; 900 300 300 300
= © — accelerator;
> © =
— c computer.
> = Operatin t
o & p g costs.
Pl
83 Budget expenditures including
> N foreign-currency resources. ot 1 e 00 Ll
S o
m 2
)]
8
§ Contributions by collaborators.
o . Grants.
2 =9 Contributions by sponsors. 250 50 100 100
2 | €5 | Contracts.
& | £ | Otherfinancial resources, etc.
L |w®
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3rd

Expenditure items Full cost 1%tyear | 2" year o
Direct expenses for the
Project
1. Nuclotron, h 900 300 300 300
2. Computers (M CPU*h) 45 10 15 20
3. Computer connection, k$
4. Design bureau, norm*h 45000 10000 15000 20000
5. Experimental Workshop, norm*h
6. Materials 32650k$ | 450k$ | 17 400k$ | 14 800k$
7. Equipment 6750k$ | 450k$ | 3700k$ | 2600 k$
8. Construction/repair of premises 800 k$ 100 k$ 500 k$ 200 k$
9. Payments for agreement-based 920 k$ 240 k$ 340 k$ 340 k$
research
10. Travel allowance, including: 480 k$ 160 k$ 160 k$ 160 k$
a) non-rouble zone countries 360 k$ 120 k$ 120 k$ 120 k$
b) rouble zone countries 90 k$ 30 k$ 30 k$ 30 k$
c) protocol-based 30 k$ 10 k$ 10 k$ 10 k$
Total direct expenses 41 600% 1400% | 22100k$ | 18100k$




