ws

2 ; " " 2 2 (Detector Electronics| SPD
(Detecter) e

BM@N (Detecter)
Extracted beam \
. 1 - : { /
TPC: | ¢ ‘ P

- vessel assembly, ROC chambers A MPD

Sub-systems: é*'. V% [Detector
- Gating grid system P,
- Electronics Hovylonroc__ 78 o\ 4 \ e
« LV+HV system (CAEN) o “l -—é\am’er } | - ‘l i | *I\!
- Gas system &0 5 _ Cogercs | M8

- Cooling system
- Laser calibration system
- Slow control
Integration of TPC to MPD
- Electronics platform
- Cabling and piping
- Installation TPC to MPD

Time schedule

Presepted by S.Movchan

TPC team - 29 (JINR) + 25 (Belarus)

S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems of microworld physics”, Minsk, Belarus 8/26/2025
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MPD concept TPC: PRINCIPAL OF OPERATION

CPC
Tracker

Yoke Read out based on MWPC

HV
“l -24 kV
-

g .l Charged particle's

track
L]

TPC \Cryostat

Cathode /
wires plane /
Z=Ve-t Anode / LA N

wires plane

N

®naHey
(aniomuHmi)

Tpy6kn nopaepkusaome
d

UeHTpanbHbiit c2 c1 ans Field cage

3NeKTPOA
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ltem Dimension
MPD TPC MAIN PARAMETERS Length of the TPC 2200m
Outer radius of vessel 140cm
Inner radius of vessel 27 cm

Outer radius of the drift

133cm
volume
Inner radius of the drift

34cm

volume

Length of the drift volume | 170cm (of each half)

HYV electrode Membrane at the center of the TPC

Electric field strength ~140V/cm,;

Magnetic field strength 0.5 Tesla

Drift gas 90% Ar+10% Methane, Atmospheric pres. + 2 mbar
Gas amplification factor ~ 104

Drift velocity 5.45 cm/ps;

Drift time <30ps;

Temperature stability <0.5°C

Number of readout

24 (12 per each end-plate)

chambers

Segmentation in ¢ 30°

Pad size 5x12mm? and 5x18mm?2
Number of pads 95232

Pad raw numbers 53

Pad numbers after zero

suppression < 10%

Maximal event rate <7 kHz (Lum. 10?7)
Electronics shaping time ~180 ns (FWHM)
Signal-to-noise ratio 30:1

Signal dynamical range 10 bits

Sampling rate 10 MHz

S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems geETrt vl leyip 310 time buckets




MPD TPC RADIATION LENGTH (BASE LINE OPTION)

TPC radianion length

- ROC chamber

- Al chamber frame

- FE electronics

- cooling radiators

- cables

- pipes

END CAPS (n = (1.14+2.06)):

XIX0 = (47+/-1) %

BARREL (n = (0+1.04)):

for g = | for = 104 n=1.14 far for w = 206
[ 8= 3887 & =35 55 = a=145"
B=9" | Cos/90" 387" Caa#rE-35.557) = 0.5K1 Uk M"-14.74") = BI51
€1 b=3 mm + Al fail: 1061 | 1689 1326 1508 4227
X, (map C1.C2) h=65 mm 0020 |0.0a2 0.034 T 0.080
€2 b=3 mm + Al sirips on C2 0958 [1335 N L6489 1265 3817
TPC #a: miwture L = 980 mm for g =1 0.77 1.228{L=1574.5 mam) NG LS A=1443 8 me | 0530 T=1164 8 mm) [ 0252 (=322 7
Pocemiial degrader mods + feld cape 0.0BS 0.135
€3 b=4.05 mam + Al seripe: 1775|2030 e
X, (map C3-C4) b=67 mm 0020 |0.032 \
C4 b=t 4 mm 197 [3.140 \
TPC shieldime Al h=01 mm 011 [0.178 \
TPL thermmlscreen {top) Al = H,0, b=1 Smm ,ﬁg \
Air {C4 up te TOF) b= 60 mm 0020 |03z \
Sum [C1-%2{esp C1-C1)+ C2 + gas mizmure]: [ =934 |=1471 ) 163 65 8.38 \
\ / for@=0" | for &= 3555 far # = l'nrl-]-:'.-l-.‘l\
[ —— Casi 35557 = ILH14 Cos] 14.517)= 0.4
ROC
1. Wires a 037 933 231
3. Pad plane b=3.4 mum < inzide glue 363 348 i1 192
3. Inzulacing plate b=3 mm 153 231 148 1.94
4. Al frame b=5 mm & ROC reinforce rib + ROC 64051 |8 12 T2 +1M 6.75+0.94
coalims twbe (Co) mth orster
5. Epoxy glue (2xi).] mm) 0056 0363 62 0.058
§. Commeciurs + salder 034 042 .38 0.35
Air pap L=1 mm 0033 Ll § 0.034
ROC MWPC zunc 1258 1584 143 13.30
FE (baed em 5AMPA chip) N
Compoment: 033 T 036 \ 0.34
FE — (2512 layers)z2 132 185 13§ 1.40
Commecror: + salder 034 042 0,38 \\
FE rum- 355 168 330 3.09
FE Cosline NG
Al plabes on dipe + Co & Al pipes = mracer '-'.'.D_— 388 BT+ TR+ 406 733+ 3.80
FE Coalins zumc 10.78 134 1190 11.13
LV & DAQ-SC cable: + wirnal cable: — flar cable: ~5E2+0.19 | ~ 582+ ~ B82+0.21 ~ B.B2 020
Service wheel (35W) 125 kG (Al +0.25 kG bale X0
Flampe C1&C? o CI&CS (AL 170 ks X0
TPC thermmal-screen Al (Bangei+al (clamp:) [m{Al) ~1.36 ~1.79 ~161 ~1.51
=11kG]+HO ~0.01 ~0.01 ~4.81 ~{.01
Summary:

XIXO0 = (12+/-2.7) %




TPC VESSEL ASSEMBLING: RODs D=40 MM WITH FIELD CAGE STRIPS

Field cage HV strips

i

"MW

All 24 pc RODs D=40 mm are installed
HV tested at -25 kV

S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems of microworld physics”, Minsk, Belarus 8/26/2025 5



TPC ROC CHAMBERS
Test setup for ROC certification Test setup for pads calibration Check pads geometry

- | systematic - up to
j 150 mkm

MagXY| 0.0

e

MagXY] 006

v — 0/

Leica MS60 - 1 second resolution .
Leica AT9B0 +/-10 mkm 45 mkm/m Full set of ROC alignment marks

Leica AT403 +/-15 mkm +6 mkm/m
Scanner AS1+AT960 +/-50 mkm

Pad plane unflatness: example

+/- 30 mkm

Vivo X5Q Pro

Summary:
- measurements done for all ROCs

4 & & & 5 5 o o ° ° o o o 8 ° o

E 8 E§:3:8iEi;EEEEREE

gIRgg g g 3 8 3 & 8 3 % 8 F e
[ E

- mapping of 3968 pads respect to ROC
“reference hole” for each chamber
- in progress

24 pc serial ROCs + 4

spare — READY!

S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems of microworld physics", Minsk, Belarus 8/26/2025 6



TPC SUB-SYSTEMS: GATING GRID SYSTEM (GGS)

ROC gating grid system: test setup TPC Gating grid system

4 pc NIM ‘

crates

Rise time - 1 mksec
Fall time — 2 mksec

faveForm from runs/385/raw/s
CH-3 WaveForm

£
. £ 1000 .
T
L = > .. oo 5 i
0 :A. - 'n"':u-o .'0: 0 --}l——-—.’l—.&lﬂmﬂl 8 ~ lea_
0 10 20 30 4] 10 20
ume, sample (x100ns) time, sample (x100ns) Gate SYStem

oall] ol 7 = “ @ CH-10 WaveForm CH-11 Waveform is I'eady

— T
£ 1000 . £ £ 1000 - E 10004 =
2 . 5 2 2

[ ~ . - [¥] o g

. . 8 = .‘ P T Teen 8 8 P_ ~o)

e - 0= T s e T 0 - < 0-

30 0 10 20 30 0 10 20 30 o
s time, sample (x100ns) time, sample (x100ns) time
CH-18 Waveform CH-19 WaveForm C

Gate cross-talk is about 1,5 microsec + test signal (500 nanosec)

System long term test at Minsk — ongoing ...

S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems of microworld physics"”, Minsk, Belarus 8/26/2025 7




TPC SUB-SYSTEMS: DAQ

TPC/MPD DAQ conceptual scheme “MPD—

On the TPC (inside the MPD magnet) | ; Outside the MPD magnet

- : Ethernet

TPCside E ' 100Gbps
ROC1 - :
e, ! Optical links
installed ' 40Gbpsx 12 ‘ ; Controller (RCU) rev 1.2— under tests ...
L K L p mass-production (30pc) — Sept 2025
— 1 I —— mE 74
25 Gbpzx 62 1! | .
LU o LDC computers with DAQ
_— - installed DCU cards MPD

TPC side W : 1

| B - Optical links

C Enk 1] A 3 ' aoGup x2
e * 11 ! Optical links ;
: 40Gbps x 12 ‘

g Cptical finks

o TPC/ MPD data acquisition system main parts MPB_

; Front-End-Cards (FEC): 1488 pc., 95 232 10- Readout and Control Units (RCU): 24 pe. in total
bit ADGCs in total -

4 Copperlinkupto
2.5Gbps x62

installed

Data Concentrator Units
(DCU): 6 pc. in total

Local Data Concentrator (LDC)
servers: b pc. in total

f“.

S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems of microworld physics”, Minsk, Belarus 8/26/2025



TPC SUB-SYSTEMS: ELECTRONICS

Readout and Control Unit (RCU) Front-End Cards (FEC) FEE synchronization modules

Fanout 2x8 and translation to the optical signals.
Will be installed on the MPD platform.

TPC Front-End Cards
Reserve FECs: Production status
29 pc. - 2%

LRSS A U Ap—, > S &
After RCU v.1.1 testing small RCUwv.1.1
corrections have been done
and new one is under
production now.

One ROC fanout module. Will be installed on the
ROC (inside MPD magnet). On production now.

TPC Front-End Cards T YL it e vt 2y e
Testing status : : .

23.0% April, 2025

FECs tobe ;
tested:
363 pc.

Freineed

RCU v.1.2 GUI software for ROC FEE control and monitoring

S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems of microworld physics”, Minsk, Belarus 8/26/2025



ASViSma

CONTROL ROOM

Ne. 4 ALEDSA
Nr.d ATIJEON  Nr. il AJIISDP  EASY Srasch
SSeviSma

Controlber

Ne 3 ALSAZHDN
S00V; 1maf100A

Nr. 3 Periosal Camputer
with Preinstailed GECO 2020)

Crate for EASYI0N0 Power
Supply System foc Hoatile Acen

- N3 ASAES
| ACJDC Coonvwrter for
EASY3000 and £25Y4000

Power Scaply Beard

Crate for EASYION0 Power
Suzply System far Hoatile Area

) v .
Nr12- ASN0O8
L Chanend 8V /1004 JE0O W

Power Suzply Board Ne b - 00C

Nr12. ASi008 W
L Chanred 8V /1004 /600 W

TR
3

Ne 3 - EASY3000 Chamber

Section 3

© EASYI000 and EASTS000

Nel2-A31008 W
1Chasndd 3V J SO0 A/ SO0 W
Powes Suzply Bossd Ne-R0C

Ne3 - EASY 3000 Cramber
Crate for EASYZ000 Power
Suzply Syitem for Houtile Arvea

Section 4
L Nr3AMSS
| ACC Comrverter for
" EASYI00N and EASTS000

Nr12-A31008 W
1Chasnd 3V fI00A /00 W
Bowsd 2

Crate for EASYS000 Power
Suzply Spaten for Moutile Aces

TPC SUB-SYSTEMS: LV+HV (CAEN)

LV&HYV system based on CAEN rad. hard design:

(up to 2000 Gauss and 15 kRad)

- power converters A3486 AC/DC (380V ->48V) —15+3 pc

- EASY 3000 crates

- LV module - A3100B (8V/100A)

- LV module - A3100HBP (14V/50A)

- HV modules —A3540P (+4kV/1mA)

- HV modules —A3540N (- 4kV/1mA)
Status:

LV+HV system - delivered

HV cables — delivered

—gridi

Y %n,’ -._\‘

70

CAEN HV system

+ CAEN LV modules 60pc -
delivered in September 2023

o

—1]

LV EM shielding

- 1442 pc
- 4848 pc
- 6+2pc
- 8+3 pc
- 2+2pc

LV cables (halogen free, low smoke, S=50 mm2 )- delivered

S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems of microworld physics”, Minsk, Belarus

CAEN installation — a waiting...

Cabling:
Thermometry (~300) — Sept-Oct
LV power (~120) — Aug-Sept

LV test setup -
tests ongoing

8/26/2025



TPC SUB-SYSTEMS: LV BOARS INTEGRATION TO SERVICE WHEEL
FE cards s = 4* , J
synchronization N ; e ~e—

module

LVN9 +
filters

'/.
ROC chamber

HV cables ﬁ—s//

finished

S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems of microworld physics”, Minsk, Belarus 8/26/2025 ] ]



Gas system (Ar/CH4, 90:10)

TPC volume
imitator

PN

H20 and O2 sensors are replaced
Tests - in progress

S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems of microworld physics"”, Minsk, Belarus

TPC SUB-SYSTEMS: GAS AND COOLING

Water cooling system

]

’, Resistor rods cooling

Front End Cards cooling

Outer thermal
screen

Cover cooling

Reservoir

Temperature
Sensor

Heater

Heat Exchanger

S Full setof panels -
S Uy > delivered

TPC+ECAL cooling system

¥ takes 1-st, 2-nd and 3-d

s “ floors of the South platform
A B

Z

C
. 4

—

vivo X50 Pro
11 anp. 2025 r, 09:20

Contract JINR-INP BSU (Minsk) — in progress...

8/26/2025 12



TPC SUB-SYSTEMS: COOLING

Piping - done

Connection to KOMETA
cooling system -ready

Commissioning — Dec 2025

System status - see also talk of A.Fedotov

S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems of microworld physics”, Minsk, Belarus 8/26/2025 ] 3




TPC SUB-SYSTEMS: LASER CALIBRATION SYSTEM
Test set up with UV laser 7 beams

Video camera oA §l Check of beam size -
(MEPHI) about 1 mm

\\ |

vivo X50 Pro
O1 anp. 2025 1. 10:32

' System improvements (MEPhi):
- add video cameras for check beams position
«"“.l —

e el - add pico-actuators for mirrors tuning

S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems of microworld physics”, Minsk, Belarus see also talk of J.Shafarevich 14
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TPC SUB-SYSTEMS: LASER CALIBRATION SYSTEM

Group
#3

\ Group

A

Beam #4

Beam #5

i

N

= & \1

vivo X50 Pro A i Test of 8 rods - done...

S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems of microworld physics”, Minsk, Belarus 8/26/2025 ] 5
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TPC SUB-SYSTEMS: SLOW CONTROL

Main window of LV+HV GUI based on MasterScada 4D

CAEN LV test setup

HV LV

.................

itk | e tind

-5
Luw Volt

AII Pn SY5527

SY4527 b 1msaan:

192.168.125.68 ] @ oo T vt

. W | = | wm [Cin

on 0 3 0 ox 20946 g
W] s e o [vese 00 e [ o e |||
o]l o B » [ = | 2 | : B
[l EIEEERE * =

;00000 &

o}
e}
[}
[}
[}

c.

n

oo | oo

......

o DATA transfer from MasterScada 4D

in progress ...
5@ h e OB EMW ~ Ph e

S.Movchan MPD TPC assembling, NICA. The XVI school-cont. :' ual problems of microworld physics’, Minsk, Belarus 8/26/2025 ] 6
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TPC SUB-SYSTEMS: TPC SLOW CONTROL => MPD DCS

GUI for cooling system Connection with MPD DCS
(DIM protocol) LV+HV

Project Edit View Insert Online Options Tools Window Help

= Totally Integrated Automation
F Y svepoie @ X X Ot 5 EDEEQ F coonline Fcoottine fp WP % | L PORTAL
Devices & Topology view | gh Network view  |IY Device view Options = O High Volt | New Wind O Low Vot | NewWind O Modbus | New Wind sex HauanbHAK Quit session
T - TS =|
B |2 |5 vewwork| L} connections TE RN = | Network overvi( « | » ]
~ : 1k EROCI2 WROC12
V¥ Oevice viCatalop H [rm— 127001
ZLaenciag ey tais = > ET2005P statio. || Search> bl [t |2 | i
I Add newdeice eraoesr g & & | o
#h Devices & networks PLC 1 PC-System_1 WinCC = @ Fiter  Profle v x| E b ’f
% = . v PCSystem_1 > .
» [ PLC_1 [CPU 15125PF-1 PN] CPU 15125P -1 SIMATIC PC Stat RT Ay Nr;. = » [ Controliers S | Cannect 1P
» [ PCSystem_1 [SIMATIC PC station] i 4 ‘ HV SY 4527
» IEgenenl) : A comect states (@)
¥ 3 Ungrouped devices ‘ . g 4|
» g Security settings 4 4 0. S/
» 38 Crossdevice functions L PNNE_1 I H » [ Network components = _
K- » [ Detnctiog & itoing : | [
» [E} Documentation settings . » [ Distributed VO 3| HVFanSpeed _ - -
2 ges 2 ra-ources » i) Power supply and distribution A
Siemens - D:\TIA portal\cooling system Projecticooling system Project

Project Edit View Inset Online Options Tools Window Help

4 Y swepoio | @ X

Totally Integrated Automation
X 9t 5 MW GR V coonline Fcoomine fp WP X || L PORTAL

cooling system Project » PLC_1 [CPU 15125P F-1 PN]

ModulesFanSpeed

oo @ 1 @ 2 @

fand @ s @ s @
\ PowerSupplyFanSpeed

(S @) S/ [ speed RampUPDown reno @ ot @ fan2 @

CHON

Presets
ow
Preset O L Log Global
esets o [ Log Gioba uny
EROCE WROC6

Standby 1000V Standby 1000V ove

W

€204 3
W ROC9
£ 03 M

Devices & Topology view |gh Network view | Device view || Options

= o g =|
W |2 | d¢ [Pecricrunsizserien) ] & B (Gl fs i Device oves ||
2
Lad v | Catalog 3|
¥ 3 cooling sytem Project ~ o B ) ]| |
W Add new device | o g

oh Devices & networks [Fiter  Profle: [<all> -2

&4

~ [ PLC_1 [CPU 1512SP F-1 PN] -
Y Device configuration
%/ Online & diagno:
® Safety Administration

vvwwwvww

apter
8 Interface modules
@Ol

&8 Software units

‘gl Program blocks

51003 SUIUO K |

@ Technology objects

HOOOOO

@ Extemal source fles [ i ) Tip
@ PLC tag: & Communications modules — Power All VOSet All Positive | Svmax All Positive | VOSet All Negative | Svmax Al Negative Power All VOSet All Positive | Svmax All Positive | VOSet All Negative SVmax All Negative
§ PLC data types 3 Station extension |
B Wi ond e sobles am g onal| [offAn | | ] 400 ] set =1 1400 ][ set || E[7280 [ set || FI 250" [l set onai | [ofai] (=400 ] set f=] 1400 ] set | =280 ] set o 20 [ set HV SY 4527
ars z

& Online backups

@ Technology modules
& Motor starter

 Traces

& OPC UA communication 5

(s

»
»
»
»
»
»
»
» @A
»
»
»
»
»
»
»
3

v | Details view

Devices

ISEG HV
control

JIY Device configuration
Y/ Online & diagnostics
= ~ |23 HMI_RT_1 [WinCC RT Adva_..
Y Device configuration
Y Runtime settings
7 i:| Screens
I Add new screen
¥ ] Screen_1
[[] screen_2
] Screen_3
[] Screen_s
» i}] Screen management
v [ HMi tags

Za Showall tags X o . " - i

W e tag b i P in progress ...
34 Default tag table [1] -
#24 Connections

|G Properties  [*4Info )| %/ Diagnostics T
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INTEGRATION: “ELECTRONICS” PLATFORM (NORTH)

TPC equipment:
- 8 racks
- ~ 25 crates

- I ‘}3 mu m
— VAN fi——1
i ! |
I e |
‘ : - el
P =S y
'} LRSS 3 D, <, = (= { - =
= e Y . . > - ; ‘.‘ .
"0 . o i ’
4 o n
y i . ¥ i
L g . /i
0 o /i
o . J

Common view

= TTAETEE
----- | =] EC
e = = =
e ==
i \ ElE h Y
- '
| B = EIE _I'
| _ | = o
1 i =il I |
e\ | oS ' E
e — = )| m = [0
—== = "‘-'—v--.,h_ == =] E || = =]
[ = Ry
A 3 === =\
e : — TN\
: : : -"‘ o /
e | J
{ — |

Integration — in progress ...

Installation — Sept - Oct

P P o o o a Ra Q
O a D a O J A OO O @ dl Prop O oworida p pell 3/26/20



TPC: PIPING AND CABLING

Mesh for
cables and pipes

Integration ...
fixation

7 -

e
.Y'v

s o

Full set of parts —
in manufacture

| R \ n A N S ‘ »3\. & o ,‘
Mesh support design - done
S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems of microworld physics”, Minsk, Belarus
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} :/.l//ll/i/
s, ‘l >y
ars ,/ .‘

TPC piping (water)

[,

I

Piping and cabling - in progress ...
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TPC: PIPING AND CABLING

Y << . @ \

S LV cabling

B>

jopin

p ,--,",:'4
v mmy;"’@
""[l" W,/
i §

//

il
b

L ET SRR

)
[}

- Vive'xs0 Prd 4
P@msh 2025 r, 19:07

¥ i
it

| Piping done fer full MPD:

. (e R A WEST - done
| /] suloply wa;ter ) blu_s T EAST — Sept 2025
. return water - write AT TS,
{20 20251, 12:02 ¢ 5 : : 7 :gggi;u].'i )I“M‘ ‘ “
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TOOLING FOR INSTALLATION OF TPC TO MPD

Bld. 217 Bld. 17 (MPD)
| | €4 24 tons,
\ ‘ ) | max=0.41 mm

o
."I- g

an’A

i
%,» -
\?ﬁ“_

=

U2\

=
Lifting platform

‘\‘;\}::"&\. Y

Tooling for installation TPC to MPD tested and delivered to JINR

TPC installation to MPD — Nov 23 2025
8/26/2025 21
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STATUS AND TIME SCHEDULE
TPC sub-systems status:

TPC vessel assembling In progress ...
ROC chambers (24+6 spare) ready
FE electronics 100% manufactured (1488 FECs)
R/O controller v1.2 Test with ROC chamber — will be started soon => mass-production 30 pc
Gating grid system ready, long term test at Minsk in progress
HV+LV systems (CAEN) ready for start installation to MPD TPC racks on Electronics platform
Gas system ready, waiting of gas piping at MPD building
Cooling system on TPC in progress (all radiators and thermal sheets ready, TPC collectors manufacture - contracted)
TPC+ECAL cooling system in progress (piping-done, cabling - in progress, assembling of automatics, software ...)
Laser system in progress (8 TPC rods with mirrors assembled, integration to MPD - started)
Slow control system in progress (LV +HV sub-systems based on OPS + MasterScada 4D ready, SC for rest TPC
TPC schedule: sub-systems — started)
TPC:
TPC vessel assembled and tested Sept 25 2025
ROC chambers installation Oct 2025
TPC tests (with laser tracks and cosmic ray) Nov 2025
TPC rails and installation tooling
Rails installed to ECAL support structure done (01/08/2024)
Tooling for installation TPC to MPD delivered (end of 2024)
TPC+ECAL cooling systems (INP BSU, Minsk):
Delivery to JINR done (Sept 30 2024)
Systems assembling and start up up to Nov 30 2025 (3 water vessels and 3 pump modules are installed and tested (Dec 2024))
Commissioning Dec 2025
TPC installation to MPD Nov 23 2025
Cabling Dec 2025
MPD commissioning Dec 2025

S.Movchan MPD TPC assembling, NICA. The XVI school-conf. "The actual problems of microworld physics”, Minsk, Belarus 8/26/2025




BELARUS CONTRIBUTION TO TPC

Mechanics («KARTMASH» and “KRAINA”, Minsk): BI'Y, HUU A1 BI'Y, HUU ®u3.-xum. npodiaem BI'Y, 000
- MPD mockup 1:5 «Buct rpynn cencop», YII kKAPTMAIL», «<HIT KPAUHA,
- TPC flanges (2 pc ) + HV electrode (1 pc) HNucTutyT 3Hepreruxku, OO0 «ApkoJlado», UII Llexmucrpenko
- service wheel (2pc) C.B., UI1

- FE cooling radiators (30 sets)

- LVVN9 cooling radiators (9 pc)

- tooling for installation TPC to MP: mockup 1:5 and serial
- TPC serial rails 6 meters (2 pc)

Afanasiev K.
Akulich V.V.
Bayev V.
Drapezo A.P.
Fedotov A.
Fedotova Yu.A.
Galkin Ya.
Haluza A.
Kunts A.
Lushachkin D.

Litomin A.

Levkov K. Many Thanks!!!!
Losev A.
Medvedeva M
Savitskiy S.N.
Savitskiy S.S.
Senkevich V.
Shafarevich Yu.
Shmanai E.

Shish A.
Tchekhovskiy V.
Tchechmictrenko S.
Yuhno YuM
Vaschilenko M.
Zur l.

Electronics (INP BSU):
- LVN9 stabilization module (48 pc)
- burning test setup for tests of FE electronics (1 pc)
- setup for test FE cards (1 pc)
- test of FE cards (600 pc) — in progress
- system for anode signal measurements (96ch) — in progress
- gate system for ROC chamber (24ch)

TPC + ECAL cooling system (INP BSU - full responsibility)
- cooling setup for tests (2 pc)
- 3 serial systems - in progress

R&D (INPBSU, ):
- ThGEM: tests and study

- DLC like protection coating from sparks for gas detectors

- DLC study: structures and long term stability

- metalize nuclear membrane like mesh for electrons and ions drift

sorry if anybody forgotten

MPD and SPD detectors grounding (Muctutyt Jnepreruku BAH)
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