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ROC chambers status

24 pc tested ROCs in stock

ROC cleaning procedure

Wire pitch check set up
Yl

B
Test set up

+ 2 pc spare — tests
In progress

-~ 2 y
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Leica MS60 -1 second

Leica AT960 +/-10 mkm +5 mkm/m
Leica AT403 +/-15 mkm +6 mkm/m
Scaner AS1+AT960 +/-50 mkm
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Calibration scheme
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Pad plane unflatness: example

+/- 30 mkm
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ROC frame geometry check

—m—

-1 paccTomHue 1 “{ paccToAHKne 2

KoHTp thurypa: Touka 1, durypa: Touka 2 Konutp curypa: Touka 1, durypa: Touka 3
HomuHansHsii  Mamep OTknoxerue Tect HomwHanbhein  Mamep OTknoHeHwe TecT

PaccrosHue Y 500.000 500.098 0.098 _|Pacet (3D) 858.220 858 366 0.146 O

B HomuHanbHeld  Mamep OTKNoHeHwe TecT
Pacct (3D) 858220 858437 0217 O
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Pads position measurement scheme
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Pads geometry deviation from nominal: example

MagXY|  0.06

JseRRaeriiiig

T
PR
JinisiIAg
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T, L

T

T T datt. [ﬂi
T

T T,

MagXYl  0.08

Deviation from nominal —
up to 150 mkm (X andY)

MagXxyY
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ROC alignment pins (deviation from nominal): example

Full set of photogram-
metry marks
for all ROC chambers

28_1/2 tbr
Mag 0.08

F . 2
L Summary:
- measurements for all
30 pc ROC - done
- ROC pins-pads alignment
— In progress
25-Apr-22 S.Movchan TPC status, 9 MPD collab. meeting , April 25, 2022 9



Mass-production — started

Delivery to JINR — Dec 2022
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FE radiators and LVVN9+ FE power cables

Delivered — Dec 2021
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LVVN9+ FE power cables

LVVN9+FE power cables: one board

v

60 pc were send back to Minsk.
Power cables modification — done

- . . . Clma .

Test of LVVN9 with cooling
radiators under full load (analog —
70 A, digital — 50 A) — in progress
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Set up for cooling tests (ROC+FE)

Chiller

Set up

LV power

Tests — In progress
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TPC vessel assembly (Bld.217) — common view

HV membrane — tested (NO
corona)
Field cage roads — in assembly

TPC assembly — in progress
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TPC field cage rods assembly

Set up for field cage
elements assembly

—

ﬂ"‘ﬁ’“\""l“ﬁ 1’.

Set up for rods assembly

! '-‘.!III"‘!J““- ‘

Dl

P

vivo X50 Pro %’%“ >

1 okr. 2021 r, 14:51 s = -
; . &5 3 N

—

Rods D=30 mm — 30 pc assembled

—> Rods D=60 mm — assembling

started
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TPC service wheel: status (Bld.217)

f

Wivo X500 Pro
S8 an_p%? rAPHOS S e

One service wheel -
assembled
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TPC electronics: block diagram of one chamber readout

in the detector outside the detector

s conpe - ' RCU and
64 clannls 2.5 Ghps | S data concentrator

from MWPC

O based on commercial kits
_________ SFPN Optic N Readout and Control Unit(s)

(optional) = 1() Gbps

MPD DAQ
trigger

RCU distributer
Readout and Control Unit

SAMPA chip 1 oslfos
\ ] |
Peaking time, Sensitivity and Polarity control JUUL (El) \\\égf) ///‘//‘{
©n\\ |/
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) o
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TPC electronics: test set up

Production version of the FE card:

2048ch readout system
powered via LVDB

Connection holes
for analog power
supply added

DAQ prototype:
32 FECs, RCU prototypes,
ROC, LVDB, interface board
to the Local Data Server -
tests ongoing
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% TPC electronics: status

FECs Production status:

FECs
manufactured
467 pc.

N = 537 pc

Can be
manufactured
immediately

70 pc.

« 467 FECs of 1500 were produced.

« Tests of the FEC basic functionality were shown the target
characteristics (Noise and stability).

« Testing of the readout system for one ROC is ongoing.

8 ROCs chambers will be completed
at the end of 2022.
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ASIC Hub va: structure and specs

main functions: data concentration from two SAMPA chips and their transfer to

counting room via fast 2.56 Gb/s bi-directional interface -
‘.“:o' ‘jF.
- a @
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: - i’ | werer SPlinterface as N 1) Process — TSMC65 LP MS RF

1P9M_6X1Z1U_RDL;
2) Chip area — 1980 x 1980 um;
LEGEND: ANALOG | DIGITAL 'Q | [ ANALOG llQ | 3) Bond padS _ 111 (37 type CUP Staggered

& 74 type IN-LINE)

el Padisize - 57 x 69 um
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Technology TSMC CMOS 65 nm Pad Pitch — 60 um
1/0 voltage 25V 4) Technological run of Nov. 2020
Core voltage 1.2V 5) Readiness — July 2021
%5 Power consumption >:Movehan TP<C§E§F‘.J@ Z:ico”ab- meeting, 2 types of packaging: CPGA 120 & caseless




—_——— —— —— | —— | ——
Hub va photos (chip & case)

Fabricated are 10 pcs in CPGA-120 package and 80 pcs - caseless
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The lab testbench in calibrated beam

Purpose - checking functionality of the chip blocks against heavy particles.
Tests were done at PNPI, Gatchina in Feb. 2022

Chlp status see talk E.Atkin
27/04/2024
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TPC LV+HYV system

=
LV&HVsystem based on CAEN rad. hard design: R TR - i N (—
(up to 2000 Gauss and 15 kRad) | - o
- power converters A3486 AC/DC (380V ->48V) -15pc - - |
- EASY3000 crates —13pc N = B ’;_'i._._ B |
- LV module - A3100B (2+7V/100A) — 55 pc | [ == |
Status: | = =T || =— =7 |,
- TPC LV+HYV system — GSI tender finished (=> CAEN) ' L l — |
Expected delivery date: ‘)CAN C EL e [ |
to GSI — Sept 2022 = e Rzmee| | R E me |

to JINR — end of 2022 — beginning of 2023

- test system — tests ongoing

LV cables (halogen free, low smoke):
S=50 mm2 — delivered to JINR (Dec 2019)
S=120 mm2 — delivered to JINR (Dec 2019)
LV bars - delivered to JINR (Dec 2021)

HV cables - ordered

iiAAAABRBABRABBEBEA

LVDB boards (60 pc) - delivered
INP BSU (Minsk)
Team for cabling and piping — contracted (Minsk)
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TPC gas system

i

. TPC volume __
Imitator

Tests - In progress
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Barrel part — shorter and fixed
to TPC instead TOF structure

Outer thermal
screen

Resistor rods cooling

\_inner thermal
screen

TPC gas volume AT<0.1°C

Cover cooling = Bus bar cooling

Full set —
= delivered
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TPC: FE cooling radiators (INP BSU Minsk)

Bottom cooling plates

Set of top cooling plates

I

T ﬂ Cutube Din  -3.16 mm

|| Ii l @h A Plates thickness - (4+4)mm  TPC+ECAL cooling system:
start tender — may 2022
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TPC laser calibration system: laser beams layout

micro-mirror
bundles

Laser “planes” -
Micro-mirrors bundles per plane -

Laser beams layout — fixed

, . N
Beams from micro-mirrors bundle - 7 Integration to MPD — not
Laser “tracks”, N - 112x2=224 started yet
25-Apr-22 S.Movchan TPC status, 9 MPD collab. meeting , April 25, 2022 27
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TPC laser calibration system

Semi transparent mirror & prism

delivered

_ * laser beam splitter — ingtalled to flange
/ * laser beam monitors Z - prototype under tests
25-Apr-22 S.Movchan TPC status, 9 MPD collab. meeting , April 25, 2022 28
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Structures for
cables and pipes
fixation

lllllllllll

& s
lllll
® o o
c e
= o 5
®aa .,
|||||
lllll
e o n
® o

lllllll

10N

ipes

integrat

— —
_
TPC cables and p
S.Movchan TPC status, 9 MPD collab. meeting , April 25, 2022

25-Apr-22

_



I
100 mpyd cmadunusayuy +2 npodyb TPC

5(5
# 32x4 Tumyyep) mm Lik) 2 2
n b
Lib) | 2 L)
L (k) | & b {4)
| ¥ ay iy Nr 7
1'{ ; > 4k
[] : i 7
H| & cooling pipes {4 f 152 /. L{L)
) | 2
il BT heitl o--- —é— ST (= e =— L[
= ; : A @
1[ 4o : e\ bl
1= % ‘
Ll ' © L (k)
L . O 3 ;
L(ll- B \ 2, ¢ 70
’ o k)
6)/1, : L{E)
 ——— | 05[] —— e

25-Apr-22

S.Movchan TPC status, 9 MPD collab. meeting , April 25, 2022

DCMANBHAE,
Kkpore 18

name mpyll 32wk T e

wecms mgyd 32T M 5

design —
IN progress ...
30



s [ | s [ [

Integration TPC to MPD: tooling design - started

max=0.41 mm

Rollers for
TPC moving
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2020 2011 2022 2023
item ma|apr| mal jun jul iuJ::pJoct| r\oul:c:i='||feu| m|m mafjun| jul |augseg)oct] nev{ced jan | fe8] ma|apr| ma| jun | jul |augseq oct | nav{gedjan| feb| ma|s
I PC h d I 1|MPD Hall Readiness I e e e 4
S C e u e 2| Magnet Yoke assembling =]
3| Solencid transportaticn =T The Magnet if réady
4| Solenoid& Yoke assemibling
3| Cryogenics Infrastr Solenoid ______ |
6|Magnetic Field measurem =
0, =9 - s Timeline-MPD+27_10_2020_d | 7| Support Frame installtion =
3 8|Lifting Platform
- InasHan Bcraska PasmeTka cTpaHmLbl Popmynbl HaHHble PeueHsMpoBaHue 0| Installation Ecal ——
o— Elg =T A = y | 10| Installation TOF -
M j (Al Be | "T_}"'I Eﬁ I'Lﬂ x & —' ‘ 11| Installation of TPC i
CeogHas Ta6nuua | PucyHok Kawn  @urypel Smartért | Tucrorpamma Mpadwk Kpyrosas NuHelivatas ( 12|Installation of FFD =
TaBnuua - - - - - o&nac | 13|Installation of FHCal == -
TaBnuLiel Mnnocrpawmn Jnarpammed 14| Readiness of DAQ MPD
| AOa3 - = | 15| Commissioning *
| 16{Cogmnic Ray rest
A B CIDE|F|G|H|I|J|K|/LIMNIOPQR|S5|T|U | 17| Tunine the lumoinosity -
1 2020 2021 18|MPD tests on the beam
2 item ma|aprima|jun|jul [augdseqoct|noydedjan|feb|ma|aprmaljun|jul |augsef«
2 | 10|Installati fTPC 1
=2 | 10 fostallation o _ FE mass-production (537 pc) — Sept 2022
13 TPC vessel ready x|
4| |ROC chambers e Y Y N B N FE mass-production (933 pc) —... 2023 ... ???
15 FEE mass-production pra-sarie] == |mzssproducti] == == ==
16 |_|Imstal ROCs to TPC ROCs to TPC - Jan and May 2023
17 DAQ

18| [Gas system 4= [Ready TPC cosmic test (bld.217) - summer 2023
ooy oy Cabling & piping on MPD - Jun-Sept 2023
| ot FEAOP TPC to MPD hall - Aug 2023

22 Cosmic test 1 (bld.217)

25 | |Cooling plant TPC install and align - Sept 2023

24 Slow Control

25| [ mstalltion toling . P—— MPD dry run - 2023-2024

26 Cabling and piping

!-

27 TPC transportation to MPD hall *1 |

28 TPC adjustment I T -

29 E//B alignment = Shlft - 12 month

30| [Cosmic test 2 (bld.17) * |

ap | 20|MPD tests on the beam *

11 MPDonlthd Chllierhebmk

42 El

43 1 B
M4 v M| Nncrl ¥ o m ’ |
foToso Troan | (20 | 82860i=) U )

20:39
27.10.2020
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MPD event display - (V.Krilov)
5 | W 3096-Bxogswy ¥ 3096 -Bxogawy [y Google Mepesc €@ JINR Webmail : € €34 £ i B Hoeocu Hogo¢ MPDEvent X | + v/ = X
& O m (O db-nica2jinr.ru De = 7. &2 -

Unit: 1 'Front Thermo-Screens'

‘ Drawevents 2ens'

Example
for TPC
R~ G iy, O
http://nica.jinr.ru/ TPC TDR - http://mpd.jinr.ru/wp-
http://mpd.jinr.ru/ content/uploads/2019/01/TpcTdr-v07.pdf
Thank you for attention!
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| B MPD TPC status 2022: summary

Status:
* TPC:
C1-C2 and C3-C4 cylinders - assembled
TPC field cage assembly - May -> June 2022
TPC vessel ready — Sept 2022
TPC service wheels assembly - one — assembled, second - ongoing ...
* ROC chambers - 24 pc tested + 2 pc (spare)+4 pc
Test of FE (32 cards) with ROC - preparation ongoing
Flat cables (28 sets + spare) - ready
FE radiators (28 sets) - narrow plates— modification in progress
LVNQ stabilization boards (28 sets) - tests in progress
FE power cables (28 sets) - ready
Alignment pins (120 pc) - manufactured, ready
Pads alignment (calibration) - April 2022 (laser scanner and photogrammetry) — in progress
Assembly FE with ROC - awaiting
Test of installation ROC to TPC - move to May 2022 (will be used mock up at bld.205)
Gating Grid system (GGS) — Dec 2022
* Electronics:
FE electronics (537 cards (36%0)) - July 2022
FE electronics (933 cards (62%0)) -...2023...22?
RCU controller - design done, prototype manufactured, preparation for tests
Integration RCU controllers to TPC - 2022
RCU mass-production - 2023
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K MPD TPC status 2022: summary !‘«ﬁ 5>

Status:
Sub-systems:
DAQ:
local TPC DAQ prototype - tests in progress

DAQ set up #1 (ROC test at bld.40) - ok
DAQ set up #2 (FE tests at room 107) - ok
DAQ set up #3 (FE tests at Minsk) - April 2022 - > May 2022

Gas system - tests ongoing, integration to MPD started

TPC cooling system - tender (Feb-March 2022 - > May 2022) 0N critical path

HV+LV systems (CAEN) - 10% delivered, GSI tender finished, delivery to JINR — CANCEL
new tender at JINR — > May 2022

Laser calibration system - UV lasers and beam distribution systems - delivered, rest parts — ordered

Slow control system — integration to common TPC SC system not started yet (Win CC OA)
 Cabling and piping:
TPC cabling and piping design - in progress
TPC trays design - In progress
TPC trays manufacture - spring 2023
LV bars and LV cables manufacture - spring 2023
HYV cables manufacture - spring 2023
Gas piping - spring 2023
Cooling piping - spring 2023 35

Patch panels - spring 2023



Y - MPD TPC status 2022: summary

Status:
* Integration TPC to MPD:
TPC racks (8pc) - layout optimization in progress

TPC rails (calculations, manufacture) - Feb 2022 —> May 2022 OIN critical path
Rails installation to MPD, tests - summer 2022

Tooling for installation TPC to MPD:

concept - fixed
design - started ... May 2022 — August 2022 (4 month)
tooling manufacture - June - > Sept 2022 — Feb 2023 (6 month)
delivery to JINR - March 2023

TPC cooling systems (2 pc) - Sept 2023

* TPC schedule:

TPC installation to MPD - start Sept 2023
MPD dry run - 2023-2024 (shift by 12 month)
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