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MPD TPC status  (08.11.2022)

• TPC vessel assembly

• ROC chambers

• Gating grid system

• Electronics

• Gas and cooling systems

• LV+HV system (CAEN)

• Cabling and piping

• Integration TPC to MPD

• Time schedule

Presented by Sergey Movchan

JINR team: 24 persons

Belarus: 10 persons
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TPC vessel assembly (Bld.217) – common view
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TPC assembly – in progress

ISO-6

C1-C2 and C3-C4 cylinder – assembled 

TPC service wheels (2pc)  - assembled

HV membrane – tested

TPC field cage assembly - Jan-Feb 2023

TPC vessel ready – March 2023
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TPC service wheels:  status  (Bld.217)

Both service wheels -

assembled

Thermal panels (12pc)
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TPC field cage rods assembly

Set up for rod D=30 mm assembly 

Rods (30 pc) - assembled
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TPC field cage rods assembly

Rods D=60 mm – assembling   

started  

Set up for tubes 

assembly 

N=144+11spare =155 pc  - ready

Set up for D=60 mm rod   

assembly 
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ROC chambers status

24 pc tested ROCs in stock

Test set up

ROC cleaning procedure Wire pitch check set up

+ 2 pc spare – tested 
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ROC: FE cards integration

- FECs can be mount after      

ROC installation

- Now FECs can be place 

in one level

Additional cooling plateCard 

grounding
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Set up for pads calibration respect to ROC alignment pins

Leica MS60    - 1 second

Leica AT960   +/-10 mkm +5 mkm/m

Leica AT403   +/-15 mkm +6 mkm/m

Scanner AS1+AT960     +/-50 mkm
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Pad plane unflatness: example

+/- 30 mkm
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Pads geometry deviation from it nominal position:

Deviation pads from it nominal position:

systematic - up to 150 mkm (X and Y)
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ROC alignment marks

deviation reference pins from 

it nominal position - up to 80 mkm Summary:

- measurements to do for all

30pc ROCs

- ROC marks and pads calibration

(computation) respect to ROC 

“reference hole”  - in progress 

Full set of photogram-

metry marks

for all ROC chambers
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ROC gating grid system  (Minsk)

Pulse rise time  

- 500 ns, OK!

Mass-production – started

Delivery to JINR – Dec 2022

Prototype

power supply

test



TPC electronics: test set up

3968ch readout system 

powered via LVDB

138-Nov-22 13S.Movchan TPC status, X MPD collab meeting, Nov 8 2022, Dubna, Russia     

DAQ prototype:

62 FE cards, RCU prototypes, 

ROC, 2pc LVDBs, server interface 

board - tests ongoing

Production version of the FE card:

Analog power 

supply connector 

for SAMPA board 
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TPC electronics: status

11 ROCs chambers will be completed 

at the end of 2022. 

• 727 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.

FECs 

manufactured 

467 pc.

FECs in 

production

260 pc.

FECs to be 

ordered

761 pc.

TPC FE cards production status 

N=727 pc

(48%)
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FE power cables 

Option №1

60 pc  LVN9 were send back to 

Minsk:

- modification connection of power 

cables to LVN9 - in progress

- modification of LVN9 output 

voltages to FECs - in progress

- test of LVN9 with cooling radiator  

under full load (analog – 70 A, 

digital – 50 A) – in progress

Option №2
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TPC R/O electronics: power consumption

Electronics Power

SAMPA FEE (2*62*24 = 2976 pc) (1,016-1,2) W х 2976 ~ (3024 ÷ 3571) W

FPGA (62*24 = 1488 pc) (2,55-2.65) W х 1488 ~ (3792 ÷ 3943) W

LVDB (48 pc) (76,1-80) W х 48 ~ (3652 ÷ 3840) W

R/O controllers (24 pc) 200 W х 24 ~ 4800 W

TOTAL: (15268 ÷ 16154) W

P~16 kW



FE cooling radiators (INP BSU Minsk)
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Bottom cooling plates

Set of top cooling plates

Cu tube Din       - 3.16 mm

Plates thickness - (4+4) мм

TPC+ECAL cooling system: 

tender -> INP BSU, Minsk 

JINR-INP contract – in progress
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ROC+FE cooling set up

Chiller
Set up

LV power

Tests – in progress
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Cooling: sensors

7 sensors

7 sensors

T sensor based on Pt100 
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ROC + FE cooling: results

ROC + pad sensors FE card sensors

Water

FECs

T (C)

Water

ROC

T(C)

SAMPAs

dT (C)

FPGAs

dT (C)

Pads

dT

(C)

ROC

dT

(C)

T

Min 

(C)

T

Max 

(C)

Comments

17 25 3÷5 7 0.27 0.6 18 33

19 22 3÷5 7 < 0.2 0.2 20 35 optimum

Air: T=23 degree (C)
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Cooling (Autodesk Inventor Nastran): simulation

Electronics water: T=19 C

ROC water: T=22 C

Air: T=23 C

Experimental and simulation

results are comparable

chiller simulation

dT=0.6 K

dT=0.4 K
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Example of “normal” cooling



TPC cooling system
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Barrel part – shorter and fixed 

to TPC instead TOF structure

Full set – delivered

contract JINR-INP BSU (Minsk) – in progress
delivery – 30 September 2023

operation under manual control – during beam test 2024

fully automatic control – 30 September 2024
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TPC+ECAL cooling system: scheme
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TPC+ECAL cooling system
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TPC+ECAL cooling system

S=4x5 m2

h=2.5 m

6 racks

S=1.2x3.6 m2

h=2.2 m
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TPC+ECAL: power consumption

Parameter TPC thermal 

stabilization

TPC cooling ECAL cooling

N loops 60 36 10

Electronics

P (kW)

1.3 16 7.5

V (m3/h) 36 8 3.24

m (kg/sec) 10 2.2 0.9

Water heat, dT 3 0 0

P1 (kW)

water heat

126 0 0

P2 (кВт)

racks

1 1 1

P1+P2 (kW) 127 17 8.5

1-st floor on the electronic platform:

6 racks (size 1.2x3.6 m, h=2.2 м)
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TPC gas system  
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TPC volume 

imitator
Gas supply 

8-Nov-22

Tests - in progress
(H20 and Q2 sensors  are replaced)

Racks
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TPC LV+HV system

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

(up to 2000 Gauss and 15 kRad)

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

- EASY3000 crates – 14+2 pc

- LV module - A3100B (8V/100A) – 48+8 pc

- LV module - A3100HBP (14V/50A) – 6 +2 pc

- HV modules –A3540P (+4kV/1mA) - 8+3 pc

- HV modules –A3540N (- 4kV/1mA) - 2+2 pc

Status:

LV+HV system: JINR-CAEN contract signed

Expected delivery date to JINR: 

– September 2023

test system    – tests ongoing

LV cables (halogen free, low smoke):

new cable S=50 mm2 – contract signed 

delivery date to JINR - Feb 2023

HV cables - ordered 
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TPC cables and pipes integration

Structures for 

cables and pipes

fixation 

design –

in progress …
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TPC cables and pipes integration

design –

in progress …
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TPC racks (4-th floor, 8pc)
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Integration TPC to MPD:  tooling

24 tons, 

max=0.41 mm

Tooling manufacture – August 2023



MPD TPC status 2022: summary
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Status:

• TPC:

C1-C2 and C3-C4 cylinders - assembled

TPC field cage assembly - Jan-Feb 2023

TPC vessel ready – March 2023

TPC service wheels (2pc)  - assembled 

• ROC chambers - 24 +2 spare tested

Test of  FE (62 cards) with ROC - preparation ongoing

Flat cables (28 sets + spare) - ready

FE radiators (28 sets) - narrow plates– modification in progress

LVN9 stabilization boards (28 sets) - modification in progress

FE power cables (28 sets) - modification in progress

Alignment pins (120 pc) - manufactured, ready

Pads alignment (calibration) - data processing in progress

Assembly FE with ROC - procedure is ok

Test of installation ROC to TPC - move to May 2023 (will be used mock up at bld.205)

Gating Grid system (GGS) – Dec 2022

• Electronics:

FE electronics (727 cards (48%)) - ready

Rest part of FE electronics (800 cards) - will be manufactured during 2023 

RCU controller - design done, prototype manufactured, tests done

Integration RCU controllers to TPC - 2023

RCU mass-production - 2023
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MPD TPC status 2022: summary
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Status of sub-systems:

DAQ:

DAQ set up #1 (FE tests at room 107)    - ok!

DAQ set up #2 (FE tests at Minsk) - ok!

Gas system - tests ongoing, integration to MPD started

TPC cooling system            - tender finished

HV+LV systems (CAEN) - 10% delivered, contract signed, delivery to JINR – sept 2023

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 … 

Cabling and piping:

TPC cabling and piping design - in progress

TPC trays design - in progress

TPC trays manufacture - summer 2023

LV bars and LV cables manufacture  - summer 2023

HV cables manufacture  - summer 2023

Gas piping - summer 2023

Cooling piping - summer 2023

Patch panels - summer 2023
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MPD TPC status 2022: summary
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Status:

Integration TPC to MPD:

TPC racks (8pc) - layout optimization in progress

TPC rails (calculations, manufacture)  - Feb 2023 –> June 2023      on critical path
rails installation to MPD - July 2023

Tooling for installation TPC to MPD:

design - finishing

tooling manufacture - Jan-July 2023 (7 month)

delivery to JINR - August 2023

TPC+ECAL cooling systems installation – up to Sept 30 2023

TPC schedule:

TPC installation to MPD Oct-Nov 2023

cabling and piping Sept-Nov-Dec 2023 

MPD commissioning Jan-Feb 2024
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TPC status 

Thank you !


