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Outline
(news with respect to the previous meeting)

® Relative position of ECal and Magnet
® Two option for the magnet
e Rutherford cable based (team of BINP Novosibirsk)
® Nuclotron cable based (team of LHEP JINR)
e ECal construction options (power frame + baskets)
e Half-sector approach (as in MPD)
® Rim approach
® MRPC options for the Time-of-flight system
® Tsinghua proposal
® Protvino proposal
® MicroMegas proposal for the Vertex Detector (1-st stage of experiment)
® Priorities for subsystems in view of the construction stages of SPD
® Release for the schematic views of the SPD setup
® Agreement for the detector nomenclature scheme

® Conclusions



CDR version (obsolete)
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Update for the schematic view of the SPD setup

Electromagnetic calorimeter Magnet Range system Vertex detector Endcap Range system Endcap

Time-of-flight system Electromagnetic calorimeter Endcap

Straw fracker Time-of-flight system and Aerogel Endcaps

Vertex detector
Z00m X4

Beam pipe Zero degree calorimeter

® 6 coils inside ECal were replaced by a single cryostat outside ECal
e Final complete set of detectors



Two options for the SC magnet technology

Option based on the PANDA cable

® The team of the Budker Institute of Nuclear
Physics / Novosibirsk.

® The PANDA magnet will be moved to GSI in
2024 for final tests

® The Rutherford cable with 8 strands extruded
in Al matrix

® Design of cryogenic system (refrigerator,
pipelines and so on) in JINR

Option based on the NICA cable

® Coil construction similar to one used for the
NICA magnets (produced in JINR)

® Two layers of NbTi/CuNi1 cable. The same
cable as used in Nuclotron magnets: hollow

superconductor with the helium flows inside
(~4 K)

® Design of cryogenic system (refrigerator,
pipelines and so on) in JINR

Sy - T 5
My R o Tp— _ I- £
e ! B l

Fiber glass with
epoxy compound

Isolation tape

Two-phase helium
flow inside




E.Pyata
S.Pivovarov

Ahany  PANDA compared to SPD  #s 50

(scale 1:1)
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e Radial thickness of cryostat will have to
reduced from ~40 cm (PANDA) to ~20 cm

e Example: solenoid of KEDR 1s 22.5 cm thick



E.Pyata

S.Pivovaroy Option based on the PANDA cable

A.Krasnov

e The Rutherford cable with 8
strands extruded in Al matrix

® Cooling provided by liquid
helium which circulates in
pipes welded to the outside
of the coil former
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® Preliminary estimates for deformations shows
satisfactory results

® The BINP team visited JINR for one week in
October

® The PANDA magnet will be moved to GSI in
2024 for final tests. Engineers will be available
for the SPD magnet in 2023-2024



H Khodzhibagiyan et . Option based on the NICA cable
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Cable used for magnets of Nuclotron
® Two layers of NbT1/CuNi cable. The same Fiber glass with
epoxy compound
cable as used in Nuclotron magnets: hollow B )
. . . . solation tape
superconductor with the helium flows inside ,.
(~4 K)
e Will require an intensive R&D since coils of Superconducting wires
large size made of Nuclotron-type cable has Metal cooling tube  [Biuten
never been constructed before
® Main issue is a quench handling Two-phase helium E@
flow inside JINR



. Moshkovsky

Magnetic field calculation (cryostat outside ECal)

Without endcaps 6 cm thick endcap Full construction




Infrastructure for the cryogenic syst

D.Nikiforov

A.Ponomarev MPD
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e Designing the pipelines route will start
once parameters of MS are known
e Requires strobing passages in the

walls = better to do earlier (next year)/
o




O.Gavrischuk

" CDR a

Half-sector approach
Similarly as it 1s employed in the MPD experiment

SPD ECall Carbon Frame

1/16 SPD ECal Barrel
N\,

Kop3uHa do4ku ECal SPD
Syedka do4ku ECal SPD x 752 wm.

1892

Cexkmop doyku ECal SPD
AKcoHoMempuYyeckas npoekyus
(ymerbwero x0,5)

Kapkac kop3uHsl

141x16=21,1°

N

Electromagnetic Calorimeter (ECal)

a a

Rim approach

It was proposed in order to avoid inefficiency regions
distributed azimuthally

Ring module Barrel module + Power frame

96x4=384 pcs (3,91
A

360°/96=3,75°
384__384__364__364__384__384__364__364__ 38
I

Barrel + PF + MS + ES

Ring module + PF + MS + ES




geomeftry

A.Semak

Yi Wang

Tsinghua

0
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Presented by A.Ivanov at S&C meeting on 26.10.2021




Presented by A .Ivanov at S&C meeting on 26.10.2021

Module (Barrel) Modul (End-cap)

Length=45.4 cm
Width=33 cm
Height=3.0 cm

Widthl=14.0 cm
Width2=34.0 cm
Length=70.0 cm
Height=3.0 cm

(95-115)

R=85 (proposal) —» 105 as in SpdRoot

13

Size module as from
proposal Wang
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Presented by A.Ivanov at S&C meeting on 26.10.2021

. .. Dle c.. ..-c.

(95-115)
R=85 (proposal) -» 105 in SpdRoot

Proposal from “rotvino

module
Length=40 cm

Width=33 cm Size module as from
Height=2.5 cm Protvino
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Hybrid TOF system

Barrel-module (Protvino)
Length=40 - 44 cm
Width=33 cm

Height=2.5 cm

Geometry Barrel as from Protvino

End-cap-module (Tsinghua)
Width1=14.0 cm
Width2=34.0 - 42 cm
Length=70 - 85.0 cm
Height=3.0 cm

Geometry End-Cap as from Tsinghua 18

Presented by A .Ivanov at S&C meeting on 26.10.2021
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D.Dedovich
A.Gongadze MicroMegas proposal for the Vertex Detector

e For the first years of the experiment, it is proposed to replace the silicon vertex detector with a simpler and
cheaper to manufacture MicroMegas

® [t is assumed that MicroMegas for SPDs will be manufactured using bulk technology. Namely, PCB (~ 300
um) with readout strips and a grid represent a single module made by photolithography methods. The
cathode 1s glued to this module on a cylindrical frame. The gap and the shape of the detector are set by the
power elements glued along the edges.

e A FE board based on the VMM3 chip is supposed to be used as the readout electronics. A convenient option

for us is hybrid128 (2 VMM3 chips, 128 channels), developed by the RD51 collaboration. The size of one
board is 50 x 80 mm, the price is ~ 1 to kKCHF / pcs.

Cross section and developed views of one detector

Inactive area 6 mm. Additional
material: 3x3 or 3x5 mm carbon Support sti‘ck 2 mm

composite spar, ~ 0.6% Xo

Power structure, gas and
HYV distribution systems,
signal connections

16



D.Dedovich .
i MicroMegas proposal for the Vertex Detector

® The number of channels is about 25 thousand (~ 200 boards, ~ 400 chips), power consumption ~ 2 kW.
It is necessary to develop a cooling system

n=2.04(6=14.59 gna R=210mm

Internal
super-layer:
_~ |3 cnos
+50,-50,900(00)
R;=50-65mm

850

External
super-layers:
both +50,-50
2360 R,=130-140mm

€ = R;=210-220mm

L, , 5=1200,1400,1600

2920
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Production of MM in CEA/Saclay for the CLAS12 experiment in JLAB

Cylindrical Micromegas

Gluing of the side carbon ribs on
circular shape

Gluing of additional ribs ‘Seh‘ing drif’r plane

Negotiation with the team of CEA/Saclay is ongoing!
18

Gluing of the drift plane
CEA/IRFU - Maxence Vandenbroucke — RD51 - 12/2



L Alekseev Zero Degree Calorimeter (ZDC)
S.Shimansky

ZDC will be locates in ‘cold’ zone
between two beampipes

&

Front view
scint. 5x5

e Discussion with accelerator people (Syresin, Meshkov,
Butenko) on 27.10.2021.

e Agreed on: 4 identical zones in the region of beampipe
merging to be allocated for ZDC

® Funds to be shared in equal proportion between SPD,
MPD and Accelerator teams.

e Two ZDC prototypes to be ready by the end of Oct 2022

T e
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Location of ZDC in the SPD hall
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Yu. Gusakov Zero Degree Calorimeter (ZDC)

Stand for ZDC

Flange of the beampipe

21

10*x61*=610"

e Weight is ~100 kg

® [ ocated inside the cryostat (vacuum,
about -200 "C)

® To be loaded section-by-section

e About 1000 DAQ channels
® Two few-section ZDC prototypes to be
ready by the end of Oct 2022



Subsystems in view of the construction stages of SPD

Systems employed before start of
physics programme

First stage of experiment

Following stages of experiment

/ZDC, MCP, BBC

Magnet, RS, ST, MM (a.k.a. VD)

VD, TOF, ECal, Aerogel

® Detectors for local polarimetry
and luminosity control

® FElastic scattering

® Charmonia
® SSA for wand K

® Light vector mesons

Open charm

o

® Prompt photon
® p production

([

Physics with light ions

CDR

Table 4.1: Required setup configuration for each point of the SPD physics program. (+++) - absolutely
needed, (++) - extremely useful, (+) - useful, (-) - not needed.

Program Vertex | Straw PID | Electromagnetic | Beam-beam | Range
detector | tracker | system calorimeter counter system
Gluon content with:
charmonia + ++ + ++ + +++
open charm +++ ++ ++ + + ++
prompt photons + + - +++ + -
SSA for w and K - R +++ ++ + -
Light vector meson production + ++ - + + -
Elastic scattering + ++ - - +++ -
p production + ++ +++ ++ + -
Physics with light ions ++ +++ + ++ ++ +

22




Update for the schematic view of the SPD setup

Electromagnetic calorimeter Magnet Range system Vertex detector Endcap Range system Endcap

Time-of-flight system Electromagnetic calorimeter Endcap

Straw fracker Time-of-flight system and Aerogel Endcaps

Vertex detector
Z00m X4

Beam pipe Zero degree calorimeter

® 6 coils inside ECal were replaced by a single cryostat outside ECal
e Final whole set of detectors

23



Update for the schematic view of the SPD setup

Straw tracker Magnet Range system MicroMegas Endcap Range system Endcap

MicroMegas Beam-beam counter

Beam pipe Straw tracker Endcap

Zoom x4

Zero degree calorimeter

e First stage of experiment: without ECal and PID
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Update for the schematic view of the SPD setup

zoom x8

Zero degree calorimeter

N

Balcony

Lift jack Rail system Flor of SPD Experimental hall

... Few more figures for technical presentations ...
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Update for the schematic view of the SPD setup

Portable biological protection

N

Balcony

Lift jack Rail system Flor of SPD Experimental hall

... Few more figures for technical presentations ...
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S.Sukhovarov

Agreement for the detector nomenclature scheme

1065.000.000 000 - NICA
1065 100 000 000 - Hraexumomnsiil KoMILIeK:

1065.110.000.000 - Herousmxs JErkHx HOHOB

1065.120.000.000 - Jlasepunai HCTOMHEK

1065.130.000.000 - HTH «KPHOH»
1062131000000 - M\ om0 SpaocTaTias CHCTEME HCTOTNG
1065.133.000.000 - Hcrounax mmesn, ACY
1065 134.000.000 - Baxyyasas cecresca
10651 35.000.000 - Hxx emepme cmcresns KPHOH

1065.140.000.000 - HeTowHER DOTSPHIOSAEHEX JaCTRL
1065141000000 - JIcTomma: NOIXPIGOBIODIX ITOMOS
1065142000000 - Sapaaoso-mnasnenndd HOWIDITOP
1065143000000 . Cacrena yopazsesary » mernnee SPI
10651 44.000.000 - Hxmemepsnie cucremm SPI

1065.150.000.000 - Jimsax JIV-20M
106£.151.000.000 - Ocmonnax yoxopAIOme-HOKVIHPYIOWAL CTPYXTYPS
1065.152.000.000 - $opsmcaenTop
1062153000000 - Bucoxosom noa repuioms
1065154000000 - Baxvyvaman chcrencs B DENOCTIED
1065.155.000.000 . Brcoxowacronindi resspaTop
1062156000000 - Cucrewa STOMITIOHPOSRMOTO YIPESIZI0M
1065.157.000.000 - Cucenma mermoo

1065.160.000.000 - Nnsefissdt yoxoprTens TOKAILX HOHOB
1065161000000 - OcnoBnan YCxopRIOMe-OKYTHPYIOWAN CTPYETYD
1065.162.000.000 . BY remeparop
1065163000000 - Baxyynoms cecrena ® DErmocTIes
1065164000000 - $opmcextop, LEBT

1065165000000 . Cacrena atoMInNOMposImoro yupas.senm
1065166000000 - Cucrenn meTams

1065170 000.000 - 3=eproTexHOI0rHIeckHe H HEACHOPHLIC CHCTOME!
1065.171.000.000 - Cracresnn 303000 TaaI0G0
1065.172.000.000 - Crcrescnt sweprooSecnenesn
106£.173.000.000 - ['sozessrseckar com
1065.174.000.000 - KomcTpyhumonmnie ¥ MONTIANNS XT00enTS
1065.190.000.000 - Txmax JTHITY

1065.191.000.000 - $opiocaestop
1065.192.000.000 - Hasamman wacrs ma "MaB y

3 4
1065.700.000.000 - erexcrop MPD

1. 1065 - wosep Temm

2. 700 - maeHTHUKATOP PYTNLI B CTPYKTYPE APOeKTa
3. 000 - cBoportmnie emHMIILI

4. 000 - yeraam

1065.701.000.000 - zevextop TOF
1065.702.000.000 - zeexTop TPC
1065.703.000.000 - aevextop ECAL
1065.704.000.000 - 3evextop ITS
1065.705.000.000 - 2erexron FFD

1065.710.000.000 - cricresa cfopa JaHEEDX

1065.711.000.000 - cacrena MELICHHOIO KOHTPOIE

1065.712.000.000 - pxxercpHas RESPACTPYETYPA
1065.712.200.000 - gosonposoa
1065.712.300.000 - naar$opya 318 IACKTPORHKE
1065.712.400.000 - circTena AIeKTPONHTANILS
1065.712.500.000 — cizcTema OXILEICHRS JCTEKTOPa
1065.712.600.000 - undpactpyxrypa MPD
1065.712.700.000 - cizcrena rasosoro odecnesesns MPD

1065.713.000.000 — tecTOBAS ICHEPHMEHTATIIAS 20K

1065.800.000.000 - Terexrop SPD
1065.801.000.000 — aeTexTopsl

4.

1065.700.000.000 - Terexktop MPD

1. 1065 — nomep Temsbl
2. 700 - naeHTHPHKATOP IPYNNbLI B CTPYKTYPE NPOEKTa
3. 000 - coopouHbIe eTHHHANBI

4. 000 - neraam

1065.701.000.000 - nerextop TOF
1065.702.000.000 — xerexrop TPC
1065.703.000.000 - nerexrop ECAL
1065.704.000.000 — zerexrop ITS
1065.705.000.000 — nerexrop FFD
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Conclusions

® Major update in the detector layout: magnet coils are outside ECal

® Good development progress in the SC magnet design. Several meetings

with the local magnet team and the Novosibirsk team recently
® Discussion ongoing about layout and dimensions of ECal, TOF
® Agreement on ZDC location has been concluded
® MM detector in place of silicon VD for the 1-st stage of SPD

® TDR preparation 1s in active phase

28



Backup slides
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SC magnet location with respect to ECal

CDR version (obsolete) Option under development
6 separated coils inside ECal A single cryostat with several coils
RS RS
I
I ]
ECal o
A
]
MS <
N R
1 S
1 3 I3
3 o
" SIS "
S S
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190
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Zero Degree Calorimeter (ZDC)

ZDC (15 slices) N Feeder S
N o\ L

A

20

— 70

250

250

42x15=630 | |
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Situational view

® Weight is ~100 kg

® [ ocated inside the cryostat
(vacuum, about -200 ' C)

® [oaded section-by-section
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Complete setup
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A-A

7712
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1-st stage of experiment
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