Cratyc BpemanponetHon cuctemol TOF MPD



[On3anH Bpema-nponetHon cuctemol MPD

5940.0
Advantages of the design: 5900.0
~94% estimated geometrical efficiency o 5845.5
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Number Number of Sensitive | Number of Number of
of readout area, m? FEE cards | FEE channels
detectors strips
MRPC 1 24 0.192 2 48
Module 10 240 1.848 20 480
Barrel 280 6720 51.8 560 13440
(1680 NINO)
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Moaynun u pacnonoKeHne 3NeKTPOHUKHU

VMEXx64 crate

~~~~~

‘ A Trigger out

224 % Air cooling Signal cables Slow control
Total cabling: : - ’ e |
14 VME crates #%%3 o 3 (N A

Sa, |\
196 TDC72VHL => 14 per crate R
560 cables Molex CXP => 40 per cra \ u
Cable lengths: 4 -8 m w '~
About 70 cm? in each technical
hole for cables and tubes.
Low heat dissipation
inside the barrel! ~10 W/m?
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UHTerpauna TOF

TOF
module

Guide
(slider)

Cone pin

Clamping
flange

New “Artmash”(Minsk) guides with rollers




CO0pPOYHO-TPAHCMOPTUPOBOUYHbIN CTanenb




MogaepHusayma kopnyca 42 Ha ydyactke TOF

PeMOHT Kpbiwn. BeHTUAAUMoHHaa cuctema. PemoHT 2-X HOBbIX nomeu.l,eHMﬁ.
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MaccoBoe npon3BoAacCTBO

[lepconai npoussojcTea: 2 pU3NKa, 3 TEXHUKA, 2 HHYKEHEPa JICKTPOHHUKA

[Ipouseonrensiocts: ~ 1 gerekTop B AeHb (1 Moayin/2 Henemn).

[Tpu HenpepbIBHON padoTe Bce MOIY/IHM MOKHO cOOpath 3a 1 rox u 2 Mecsiia.
PeasucTuuno — 1,5 roga (k konny 2019 roga).

MRPC asse

b 4

mbling
-

Optical quality control Cables and connectors soldering Detectors installation to the TOF box
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TecTtoBaA ycTaHOBKA Ha yyacTke TOF

Patch-panel 12x

20 LVDS OR

Ethernet switch 48x

Patch-panel 12x

20 cables
VME
———————a———=—
14 TDC72VHL
20 cables | 1 FYME2TMWR
[ p———— 1FVME2
20 cables
' ‘ VME
20 cables 14 TDC72VHL
[ F———— 1FVME2TMWR
1 FYME2
| .20 cables
‘
20 cables VME]
] e el g
==s== 14 TDC72VHL
20 LVDS OR 1 FVME2TMWR
1 FVME2
1 UT24VE
Server+2xCCB
6 LV cables (x 4 ch) | Server+2xCCB
13 Ethernet
12 HV £ pairs

Ny 20 cables 20 LVDS OR
WR Switch VME
NIM 14 TDC72VHL 20 cables
) 1 FVME2TMWR
Trigger 1 FYME2 —_— |
+ logic
20 cables
VIE ‘ '
Mpod LV(full) 14 TDC72VHL | 20 cables
6XMPVEO016l 1 FVMEZTMWR '
2xEHS4080p(n) 1 FVME2 20 cables
{ |
vME| 20 cables SSIEIENE
NS e
Mpod HV(full) 14 TDC72VHL
10xEHS4080p(n) 1FVMEZTMWR 20 LVDS OR
1 FVME2
Gas distribution Server+2xCCB
pane! Server+2xCCB_| L cables (x4 ch)
13 Ethernet
Slow control

12 Ethernet

1 stand = 6 modules = 60 detectors (120 preamps + 40 TDC)

12 HV £ pairs




[@30Bada cuctema TOF
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GSS Gas Supply System
Drawing title: GMS Gas Mixing System
Sale  1-1 [Sheet 176 |isstmedfies:  12/03/3018 |oam 07/08/2017
Dirzwn by : MAREK PERYT; mare kperyt@if pw.edu.pl
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CocTtosaHune paboTt no BpemsanposneTHon cucteme TOF MPD

[Tynkt Craryc ['oroBHOCTB
7.1.1. HIpororun ETOF PaspaboTana KoHIEOIHS TETEKTOPA. 3aKylKa MarepraJoB Ha MEPBHINA NPOTOTHII. 15%
7.1.3. Moayau TOF
7.1.3.6. Marepuanst aius RPC 3akymieHo 90% wmarepuanon. 100% na nepsbie 100 mT u3 280. COopka 1eTEKTOPOB 90%
OCTAHOBJICHA M3-32 peMOHTa 42 KopIyca.
7.1.3.8. Coopka momyieir TOF Monymu TOF nopabarsiBarotcst. JJo0aBIsSIOTCS KapeTKH JIJIsl YCTAHOBKH MOJYJICH B 25%
MPD, xop3uHa [J1s1 3alIMTEI CHTHAIBHEIX Ka0eael. Ilnanupyercs nmocrtaBka K 1 ceHT.
7.1.4. Ctenpa 1t MCNIBITAHUI MexaHuueckasi KOHCTPYKIUS TECTOBOTO CTEH/1a TOTOBa, obopynoBanue Ha 80% 80%
3aKyIUICHO. 3aBepIleHrne COOPKU U BBOJ B DKCILTyaTaIMIO TUTAHUPYETCS TIOCIe
OKOHYAHHUS PEMOHTA Kopil. 42.
7.1.5. Daexktponnka TOF
7.1.5.12. U3roToBrieHue ycum-ei B mammuuu 180 ycunureneit. Pazmernien 3aka3 Ha 560. Beero Oymer 130%. 35%
7.1.5.13. Co3nanue crenaa Creny TecTUpOBaHM JIMHUU CYMTBIBaHUS Ha 00pbIB, K3 roros. B mponecce 60%
TECTUPOBAHUS DIIEKTPOHUKH. 3aBepIICHUs CTEH IS n3MepeHus umnenanca qudd.muann. [IponzBonurces cTeH
JUTSL IPOBEPKU YCHUITHTEIIEH.
7.1.6. Cuctema DAQ
7.1.6.6. Kpeiitel VMEG4X VXS B nanmuune — 6 it (u3 14) + 3aka3aHo 6. 45%
7.1.6.7. Mogynu TDC72VHL IIpousBoautcs ontuMusalus KOHCTpYKuu. B 2018 rony Oymet 3akazano 50%. 10%
7.1.7. I'azoBas cucrema TOF
7.1.7.8 Paboume ra3pl B naymynm ~500 KT 0CHOBHOTO Ta3a. 100%
7.1.7.9 Co3znanue cucteMsl Bce pabots! mpousBosTcs rpynmnoit u3 Bapmasckoro TY. 3akymieno 6onee 50% 50%
obopynoBauns. Coopano 30%. COOpke OPensITCTBYET PEMOHT B KopIl. 42.
7.1.8. MenjieHHbIH KOHTPOJIb Pabots! Beayrest rpynmoii B. Illyrosa u M. IIspeiTa. 15%
7.1.9. Cucrema unrerpanuu TOF 3akirodaeTcst KOHTPakT ¢ MUHCKOM Ha pa3paboTKy TPaHCIIOPTUPOBOYHOTO CTAIEINs 35%
¢ BO3MOKHOCTBIO BpallleHHuss MOAY/ISL M HHTerpauu B 6appens MPD.
7.1.10. Cucrembr HV u LV
7.1.10.5. Cucrema LV 70% - B Hanmuuue. /o xoHIa roga — 110% OyaerT. 70%
7.1.10.6. Cuctrema HV 30% - B Hamuuue. J{o xonmna roga — 90% Oyner. (pezeps — 64 kanana CAEN (57%)) 30%
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PeBn3nsa matepuanos n o6opyaoBaHua

O6opynoBanue, MaTepHaIbl

MPD (barrel TOF) 280 neTexro

poB (640x300)

Ectb 3aka3zaHo % OT BCETO 2018 Bcero Hazo
Crexia 0.28 Mm 4500 0 122 0(?) 3700(4500)
Crekina 0.4 MM 2250 0 122 0(?) 1850(2250)
CoroBas nmaHesib 600 0 107 100 560(600)
[11aTel CO cCTpUIIAMHU 100 0 18 300 560(600)
[TnaTel O€3 CTPUIIOB 150 0 27 300 560(600)
[11acTHKOBBIM BUHT(TalKa) 10000 0 81 4000 12320(14k)
Jlecka (0.20 x 150 m) 350 0 62 300 560(600)
Kabens crpunsi-FEE(8 ch) 2000 0 119 0 1680(1800)
[TepexoaHas miara 600 0 107 0 560(600)
PacnpenenurenpHas miaTa 30 0 107 0 28(30)
Pasnembl SHV (mpubopn) 120 0 89 100 112(120)
Pa3bneMbl Ta30BbIE 20 40 36 40 56(60)
KanToHOBBIH CKOTY(8+5 MM) 90+40 0 1 0 120(80+40)
KanTon njeHka (MeTpoB) 500 0 108 500 500
Kueit apanpaut (200 mur) 32 0 32 70 100
Kopryc Moy 2 28 7 24 28(30)
Kpeiit VME_VXS 6 0 35 6(10) 14(17)
TDC72VHL 2 17 10 50? 196(200)
Veunmurens NINO 180 560 32 560 560(600)
KaOenau curHaibHbIC 723 0 129 0 560(600)
Kpeiit Mpod (LV&HV) 2+1(Mini) 2 60 2(3) 5(6)
Moayau LV 12 4 86 4 14(16)
Ka6emu LV 8 0 25 16(24) 28(32)
Moayau HV (4ch + wn -) 8 16 25 16(24) 28(32)
KaGen HV 50 0 45 80 "112(130)




CoctoAaHuMe 3aKkynok no nyHkty 7.1 ADB2

Bcero B mynkre 7.1. Cucrema TOF 3ammanuposano Ha 2018 rog $853493. Cocrosinue cortacao ADB na 14.05.2018cnenyromiee:
[Tnarexu o nepenecenusiM ¢ 2017 roma kouTpakram cocrasuad $47830 + 107000 mo rasooii cucreme (I'pants ITonbiim).

3asiBKa e€CTh, HO HE OIUIAYEHO OcTaTok
[TyHKT ZartanupoBano, $ | Omnaueno, $ Cyva, $ NoADB, NeCJ1, naTa 3a5EKH (uer
3asBOK), $
7.1.1. Ilpororun ETOF 100000 (OUSIN) | 3122 0 96878
7.1.3. Moayau TOF 150000 (OUAN) | 4637 0 145363
7.1.3.6. Marepuans! g RPC 54556 4236 0 50320
7.1.3.8. Coopka monayaeii TOF 95444 401 0 3akmodyaeTcs KOHTpakT ¢ Munckom | 95043
7.1.4. CTena ajis MCHbITAHUI 3493 0 3493 ADBNe 379467 0
7.1.5. Daexkrponnka TOF 150000 (OUAN) |0 57150 82150
7.1.5.12. UzrotoBnenne ycun-ei 125000 0 43700 COIN=1975 ot 25.04.2018 67850
13450 CDOJIN21954 ot 23.04.2018
7.1.5.13. Co3panne creHga 25000 0 0 25000
7.1.6. Cucrema DAQ 200000 0 84159 115841
7.1.6.6. Kpeiitet VME 80000 0 84159 COJIN21985 ot 26.04.2018 -4159
7.1.6.7. Moaymu TDC 120000 0 0 ITmanupyercs Ha 3 KBapTall 120000
7.1.7. I'azoBas cuctema TOF 100000 0 59800 40200
7.1.7.8 Paboune rassl 10000 0 0 10000
7.1.7.9 Co3ganrie CHCTEMEI 90000 0 29900 ADBNe 373626 30200
29900 ADBNe 379818
7.1.8. MeajieHHbI KOHTPOJIb 50000 11553 0 38447
7.1.9. Cuctema narerpauuu TOF 50000 0 0 3akmrouaercs kKoHTpakT ¢ Munckom | 50000
7.1.10. Cucremnr HV u LV 50000 2063 67210 -19273
7.1.10.5. Cucrema LV 20000 274 28072 COJINe1819 ot 19.03.2018 -8346
7.1.10.6. Cucrema HV 30000 1789 39138 COJINe1843 o1 27.03.2018 -10927
Hroro no nyukry 7.1 ADB 853493 21375 271812 293187 (34,35%) 560306




MnaH-rpaduk npounssoactsa TOF no TDR

Cost | Man | 2011-
Task Name (in k$)| Power|] 2014 2015 2016 2017 2018 2019 2020
____________________ (RLERELEIAY, LRV, R IRITHAY RERTRTTIAY ERRTRTTLY, EREIRITLY
Prototyping detector&electronics, tests Time resolution and efficiency studies
Protoytping of the MRPC construction 80 2
Prototyping of electronics 150 1
Cosmic ray test setup 120 2
Test beam facility construction 150 | 4
Prototype Full scale module Time resolution and efficiency studies
Materials order 50 1
Gas boxproduction 20 3
Electronics order (TDC, DAQ) 30 1
TOF module assembling&test _ _ __ _ 5 | 3
orR __ Technical design report
Mass production area preparation Rooms and tools preparation for mass production
\Workshop preparation 100 2
Equipmentand tools order_ _ __ _ _ _ _ 0 | 1
Mass production of MRPC Detectors production
Material order 150 2
Equipment order 100 2
Team organizing 1
Production of Barrel TOFs 400 7
Assembling detectors in modules  __ _ _ 150 | 4
Cosmics and r/source tests Mass test of RPC detectors
Assembling the test setup 100 4
Testing of MRRCs with a cosmic rays _ _ _ 4
FE electronics production Fast preamplifiers and TDC mass production
Front End electronics development 100 3
Assembling redout cards 500 3
Front End electronics tests __ ____ _ 50 | 2
DAQ system for TOF Production of the DAQ elecronics
Development of the DAQ TOF system 100 3
Production of the DAQ TOF system | __| 800 | 6
Cabling, modules assembling _ __ __ _ 30| 5
Gas systemconstruction ___ __ _ _ _ 200 | 5
Slow control system construction ___ | 50 | 3
Installation Installation of the TOF modules and electronics into the MPD
Installation of the TOF modules in the MPD ] 100 10
Commissioning the TOF system 50 4
Annual budget (k$) 4000 500 100 450 1200 850




AKTyanbHbIM nnaH-rpaduk npounssoactsa TOF Ha 2018-2020 roapl

Material order

Equipment order

Team organizing

Production of Barrel TOFs

Assembling detectors in modules_ _ _ _ _
Cosmics and r/source tests

Assembling the test setup

FE electronics production

Front End electronics development
Assembling redout cards

Front End electronics tests __ ____ _
DAQ system for TOF

Development of the DAQ TOF system
Production of the DAQ TOF system

Installation

Cost | Man | 2011-
Task Name (in k$)| Power|] 2014 2015 2016 2017 2018 2019 2020
____________________ (RLERELEIAY, LRV, R IRITHAY RERTRTTIAY ERRTRTTLY, EREIRITLY
Prototyping detector&electronics, tests Time resolution and efficiency studies
Protoytping of the MRPC construction 80 2
Prototyping of electronics 150 1
Cosmic ray test setup 120 2
Test beam facility construction 150 | 4
Prototype Full scale module Time resolution and efficiency studies
Materials order 50 1
Gas boxproduction 20 3
Electronics order (TDC, DAQ) 30 1
TOF module assembling&test _ _ __ _ 5 | 3
orR __ Technical design report
Mass production area preparation Rooms and tools preparation for mass production
\Workshop preparation 100 2
Equipmentand tools order_ _ __ _ _ _ _ 0 | 1
Mass production of MRPC Detectors production

150 2
100 2

1
400 7
150 4

Mass test of RPC detectors

100 4

4

Fast preamplifi

iers and T

DC mass

roduction

100 3
500 3
50 2
Production of the DAQ elecronics
100 3
800 6
300 5
200 5
50 3

Installation of

the TOF modules and electronics into t

Installation of the TOF modules in the MPD| 100 10
Commissioning the TOF system 50 4
Annual budget (k$) 4000 500 100 450 1200 850
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