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ALICE MFT nuse
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ALICE MFT nusao
[1naH AOKNaaa

MFT n yyactue NMNAD B moaepHmnsaunm getektopa ALICE

v 0b6uwme ceegeHna o mogepHusaumm ALICE
v MpuHumn pabotel MFT
v'KomaHaa v opraHusaums
v'TnaHbl

v’ - CeHcopbl

v - CTyneHwu

v —- [INCKM

v - KoHyc

Vo UHTerpauma c ALICE
v CunTbIBaHME

v CepBuchl

v'Yyactne NUAD B npoekTe
v BbiBOAbI

PNPI @ ALICE upgrade: MFT 2
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ALICE MFT nuse

[1haHbl moaepHM3aumm aetektopa ALICE
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LleHTpanbHan 30Ha ALICE MFT nuso

FIT-A

Obuwue cBeaeHUA

* 0O,: CmeHa napaaurmbl HakonieHMA AaHHbIX: MPOBOAUTCA HeNpepbiBHOE
CYUTbIBAHME U CXKaTUEe MHPOoPMaALMKN (NPU COXPAaHEHUN TPUTTEPOB PA3HbIX YPOBHEN)

* 3amMeHa CUCTEMbI CYMUTbIBAHUA Y BONbLINMHCTBA AETEKTOPOB

 TPC: 3ameHa nponopuUMOHasbHbIX Kamep Ha 4-cnonHblie GEM

* [onHaa moaepHusauua: ITS, FIT (smecto TO n VO)

* [lonHocTblo HOBbIN AeTekTop MFT

PNPI @ ALICE upgrade: MFT 4
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3anaya MFT ALICE MFT nuao

lMpeyu3uoHHoe onpedeneHue MHOHHOU 8epuUHbI 8
MKOHHOM criekmpomempe ALICE

Tracker Trigger

MET K

Frontal
Absorber
L J
Dipole ron Wall

MHOrokpaTHoe ron vva
pacceaHue B abcopbepe
(TonwmHa ~60 X/X,, He
NO3BONAET BOCCTAHOBUTb
BEPLIUHY PNPI @ ALICE upgrade: MFT 5
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3anaya MFT ALICE MFT nuao

lMpeuusuoHHoe onpedesneHue MHOHHOU 8epUUHbI 8
MKOHHOM criekmpomempe ALICE

Tracker Trigger

Frontal
Absorber

Dipole

“} .,

Iron Wall

PNPI @ ALICE upgrade: MFT 6
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WP1: CeHcopbl Alpide (ALICE Pixel Detector)

CoBmecTHo c rpynnon ITS Upgrade

ALICE MFT nuse

Resolution (e<m)

ALPIDE
Production

o

—o—  W7-RL7 TID Irradiated, 206 krad
—B—  WT7-R5TID Irradiated, 205 krad
—A—  W7-R38 TID Irradiated, 462 krad
—%—  W7-R4LTID Iradiated, 509 krad
—
——

W8-R5 NIEL, 1.7e+13 1MeV n, Jem’
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~
Average Cluster Size (Pixel)
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started
December 2016

CeHcop: pasmep 30x15x0.05 mm

[Mnukcen: 29x27 MKm

PNPI @ ALICE upgrade: MFT
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WP2: C6opka «cTyneHei» MFT ALICE MFT nusae

BmecTe ¢ nabopatopueii ceapkm CERN, TOYHOCTb ~5MKM

o e _oe oo oo

i
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v'ToToBa MalnHa A/1A NPELMU3NOHHON
cbopKku (5 MKMm)
v'MNepsas ctyneHb cobpaHa B MiOHe
v'Ceituac: npobHana cbopka
NPOTOTUMNOB
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ALICE MFT nuso

MFT PRR no ctyneHam

18 okTabpa 2017

Executive Summary:

The Committee wishes to congratulate the MFT project team on the high quality of the material
presented, which demonstrated the very good progress made since the EDR. Important issues have
been addressed and were presented: production readiness has been reached on all components
required for ladder construction - from chip to FPC as well as assembly and testing of HIC by the
production institutes. The status of assembly procedures, testing procedures as well as first results
on HICs for the MFT look generally convincing. The next months will supplement these initial
test results on FPC and HIC and provide more information to finalize component QA limits. The
Committee did not identify any show-stoppers at this point. The production schedule presented
during the review appears adequate and contains reasonable contingency. More detailed remarks
and recommendations follow.

PNPI @ ALICE upgrade: MFT 9
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WP3: lncku

10 nonyamnckos 4 TMnos

ALICE MFT nuao

Half-Disk # Ladder type Total
HalfDisk# |  Laddertype | Total|

2o 3 s0msos | 4 sonsors [s0msora |
a8 - - 24

00/ 6 1

02 4 14 8 - 26
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WP3: CTpyKTYpa AMCKa ALICE MFT nuso

CTpyKTypa AMNCKOB:
TennoobmeHHUK
OcHoBaHue gucKa
MNeyaTHaA nnata
CryneHn

Disk 00 and 01 are stri
Disk 02 shares the same design a
00/01 but it’s slightly larger

Exploded view of Disk 00/01
Disk 02

PNPI @ ALICE upgrade: MFT 11
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WP3: CbopKa ancKos

v’ Ctanens yctaHosneH B Gantry (IPNL)

v/ R&D npouecca HakNenKu CTyneHn Ha
TEN100O6MEHHUK

v’ MporpammmnposaHmne poboTa 3aBepLLEHO
v’ MpoTotun B aekabpe 2017
v PRR 30 AHBapsa 2018

v TOYOHOCTb ~5 MKM

Gantry Robot

® O @

ALICE MFT nuse
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WP4: KoHyc ALICE MFT nuso

Mechanical support

Mother boards | ., g
> « |l

Read-out + SC + Clock / A L
cables

NCTOYHUKUN NUTAHUA
Mpeobpazosatenu (PSU)

PSU obecneynBaeT NuTaHUE aHaOroBbIX U LMPPOBbIX CUCTEM, 0OPATHOIO CMELLLEHUSA N ONpPeaeneHmns
HEeoA4HOBPEMEHHOI0 NoAauyn NUTaHMA. TOKM MOHUTOPUPYHOTCA, CTAaTyC HEOAHOBPEMEHHOM NoAaumM NUTaHUA 1 cbpoc

nposoaATca ¢ nomoubio GBT-SCA B PSU. PNP| @ ALICE uparade: MET 13
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WP5: Cnuctema ycTaHOBKM ALICE MFT nuso

O6bwmit Bug,

Water pipes Power lines

Service Barrel (Carbon Fibre)

Patch Panel (Al) Detector Barrel (Carbon Fibre)

v 3ajaya: yctaHoBKa v nosuumoHmnposaHune MFT m FIT-C
v Co cTopoHbl A noaBoaATcA cepsuchl: Boaa, LV kabenu

v TToNHOMACLUTABHbBIN MAKET pyp @ ALICE upgrade: MIFT 14
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WP6: CuutbiBaHUE ALICE MFT nuse

Processor
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* [JaHHble: oT 132 go 272 nunnit (1.2 Gb/c) Ha gncK

* Ynp. curHanol: oT 96 ao 136 clock n slow control Ha auck (80 Mb/c)
* Bcerol496 Twinax kabenen Ha cunTbiBaHME

* 80 concentrator boards (RU) 7,6 m,away, where TID about <1 krad
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WP7/: BogaHoe oxnaxaeHue
3aLI.I,MTa OT NpoTeYyeK: AaBsieHne Bo4bl B pr6ax
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ALICE MFT nuse

MeHbLUE aTMOCPEPHOTrO. | e,
MUAD npuHUMaeT ydyacTue Kak B pa3paboTke, Tak |= =t

U BBOAE B CTpOﬁ YCTAaHOBKH

16 despansa 2017

04

| Psu

NMpoekrt ogo6peH Ha MFT Cooling Internal Review |

500
50
=

__ DG/DC cooling pipes

Patchpannell Outlet Lines
10 6mn

Patchpanneli Intlet Lines
m

uuuuuuuu
1072015

;;;;;;;

water pipe routing

MFT

SUBATECH
Thers. el

ECo
1s o

-

v' Cuctema cunTbiBaHMA

v Konyc: CeHcopbl 1 npeobpasosatenn DC-
DC
v’ XonoaunbHas yCTaHOBKa: B NpoLiecce :
PNPI @ ALICE upgr
NPOM3BOACTBA
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ALICE MFT nuao

MFT WP8: Bsog, cuctembl B CTPOWU

Y»Ke cKopo, roaa yepes nontopa

v’ MpumyT yuyactme sce: IPNL (inon), IRFU (Cakne), SUBATECH
(HaHT) + CCNU (ByxaHb), Hiroshima University (AnoHus), LPC
(KnepmoH-®eppaH), PNPI (fatunHa), Saha (MHaua) u UFRGS
(MopTty-Annerpe).

v'"MFT BBog, B cTpon Ha nosepxHoctu B CERN. TAE?

PNPI @ ALICE upgrade: MFT 17



A Large lon Collider Experiment %‘% é@ @

ALICE MFT nusao
M®T: Bknag NMUAD

XonopunbHana ycTaHOBKaA, COOpKa AeTeKTopa

XonoaunnbHaA yCTaHOBKA
CosmecTHo ¢ rpynnomn EN-CV onpeaeneHbl TpeboBaHus n pa3paboTtaHa

KOHCTPYKLUMA XONOAUIbHOWN YCTAaHOBKKU. HauaTbl paboTbl no ee cbopke.
Oxknpaembivt BKNnag B CORE 33 2017-2018 130 kCHF
Cbopka getektopa MOT
YyacTtue B pazpabotke metoauku cb6opkmn MFT;
- Bknag 8 CORE 7 kCHF (2015-2016)
Yyactme B cbopke MPT (2017)
- BKnag B CORE 12 kCHF

YyacTtue B cbopke MPT (2018-2020)
— oXXupaaembin Bknag 8 CORE 16+12+16 kCHF

PNPI @ ALICE upgrade: MFT 18
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ALICE MFT nusao
BbiBOoApb!

v'3a nocneaHuin rod, AOCTUTHYT 60NbLIOI NPOrpecc No BCeM HarnpasB/ieHUAM
v’ MunuO6pHaykn noanvncan MFT MoU (23 Hoabpa 2017)

‘/BCKOpe OXKUNAOAETCA NnepevncieHmne QeHer

v'R&D npaktnyecku 3asepweHa, MFT sctynun (WP1).

v'PRR no cmyneHam ycnewHo 3awmieH 18-okt-2017. NpounsseaeHbl nepsble
CTyrneHwu

v'PPR no duckam HameueH Ha 30 aHBapa 2018.

v/ [loBOAUTCA A0 YMA KOHCTPYKUMA KOHyca. MHTerpauma MFT B ALICE asnsaeTca
CNOXXHOM 3a4a4eNn: OrpaHNYeHHOE NPOCTPAHCTBO, 2x45 Kr Kabenen co CTOPOHbI
C

v'DCS, oxnaxaeHue 1 UCTOYHUKM NUTaHnA B Xopoluen popme

v'BeayTca neperosopbl 06 MHbpacTpyKkType Ansa 8eoaa B cTpoit MOT

v'2018 6yaeT “ronom npoussoactsa”’ ana scex, u ana MUAD B yactHocTH

PNPI @ ALICE upgrade: MFT 19
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ALICE MFT nuao

Cnacmbo 3a BHMMaHue

C Hosbim [ogom

PNPI @ ALICE upgrade: MFT a 20
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OpraHu3saups MpoekTa ALICE MFT nuso

ALICE-MFT Organization Breakdown Structure @
01/08/2017
ALICE —
Institutional Board MFT
(MFT-IB)
BRAZIL: B. GAY DUCATI
CHILA: D. ZHOU Coordination Board
FR-LPC: P, CROCHET PY
FR-SUBATECH: G. BATIGNE {MFT'CE‘]
FR-CEA: A, BALDISSERI PL: G. MARTIMNEZ
FR-IPNL: B. CHEYMI5 TC/DPL-PL: 5. PAMEBIAMNCO
INDL&: 5. CHATTOPADHYAY DPL-DM: G. BATIGMNE
JaPAN: K. SHIGAK] DPL-GR: R. TIEULENT
PERL: A, GAGO MEDIN&A
Rep. of KOREA: |. K. YOO
RUSSIAC Y. NIKULIN
THAILAMD: W. JEARMSAKSIRI
WP1 - Sensor WP2 - Ladder WP3 - Disk WP4 - Cone WPS - Barrel
F. GUILLOWX C. REMARD 5. BOUVIER J-mA. BUHOUR &, BOMMNEYALX
A RAKOTOKAFINDRABE C. VUILLEMIMN . GUILLAMET 5 MARTIMEZ E. SCHIBLER
WP6 - Readout WP7 - Services WP3 WP9 - Physics
M. MARCHISOME W, MIKULIN Cnmmisaiﬂnir‘lg F. MAMSO
K. SHIGAKI Froject Coordination AL URAS

PNPI @ ALICE upgrade: MFT 21
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WP1: MposepKa cobpaHHbIX CTyneHeik ALICE MFT nuse

v' MMony4yeHbl xopolne nepsblie

[ 020 as pe3ynbrathbl
L& Lo w VY Ceiuac: UamepeHue B3aNMHbIX
N fLakas o=l osorgy 25
=\ HaBOAOK

Eye diagram test @1.2 Gsps over TWINAX cable, VDD = 1.8V.

Width = 750 mV Width = 402 mV
Jitter = 224 ps pp Jitter = 339 ps pp

ALICE Samtec FireFly cable (5m)
Terminaison resistor

HDLSP (1m)
| TB:Power |
Test W __(indvlp)
board
O d g
MOSAIC H& —
PC board ! Back

ladder

Plane
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WP4: KoHyc ALICE MFT nuso

Status

v ONnTMMM3npoBaHa pama
v'"Mother-Board (MB012) B
npotecce NpPon3BoACTBa
v'Power Supply Unit yay4ywen
(npepnoxenna Ha MFT RO
EDR July 13 utons 2017).
[lpoTOTMN N3rOTaB/INBAETCA
p~ OCHacTKa an1a cOopku
v'PRR no KoHycy B anperne

2018

2: MFT 24
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~ ALICE MFT nusao

WP5: lNonHopa3mepHbIn

@CERN (C. Gargiulo)

MakKeT n3rotossieH
NpeT AnHamuyeckoe u
CTPYKTYpPHOE
MmoaenmnpoBaHue
PRR B anpene 2018

PNPI @ ALICE upgrade: MFT
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ALICE MFT nuao

WP3: Disk

v'Disk EDR February 15t 2017
v'Support ready to be produced

v'Validation of the thermal studies with realistic
measurements

v'Heat Exchanger: new improved version being built
v'PCBs on-going

v'Fabrication of a half disk RNPH@cALMgD@ograder MFT
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. ALICE MFT nuAo
WP5: Noasoa kKabenen co ctopoHbl C

MFT BctaBneH

TPC He noKasaH

HET AOCTYIA!

PNPI @ ALICE upgrade: MFT 27



