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Ha3BaHue cucrembl

Cucrema
BbICOKOBOJIbTHOIO NUTaHUA
MIOOHHOM CTaHL UMK
ME1/1 CMS

Cucrema NCTOYHUKOB
BbICOKOBOJ/IbTHOTO NUTAHUA
MIOOHHbIX CTaHLUMN
ME2-ME4 CMS

BbiCOKOBONbTHAA cUCTEMA
ANA MIOOHHbIX Kamep
M2R2, M3R2 LHCb

HVDS for NeuLAND
(High Voltage Distribution
System)

Cuctema perucrpaumm m
CUUTbIBAHUA AAHHbIX

Cucrtema cuMTbIBaHUA
AdHHDbIX

MpoekKkT

MopaepHusauma
MIOOHHOM
cuctembl CMS

MopaepHusauma
MIOOHHOM
cuctembl CMS

MopaepHusauma
MIOOHHOM
cuctembl LHCb

YcTaHOBKa
R3B — NeuLAND
HEeMUTPOHHbIM
CneKkTpomertp

JKcnepumeHT
NMPOTOH

JKCcnepumeHT
SHiP, CERN

®YyHKUUMU

PacnpepeneHue
BbICOKOBO/IbTHOIO
NMUTaHUA Ha KaToaHble
CTPpUNoOBble Kamepbl

BbipaboTKa
BbICOKOBOJ/IbTHOIO
nUTaHUA AnA
KaTOAHbIX CTPUNOBbIX
Kamep

PacnpepgeneHue
BbICOKOBO/IbTHOIO
NUTAHUA HA
NpPONOpLUUOHaNbHbIE
Kamepbl

PacnpepgeneHue
BbICOKOBOJIbTHOIO
nUTaHUA
Ha POTOYMHOXUTENU

Perncrpauua u
CYUUTbIBaHME AAHHDbIX
Bpema-npoaeTHOro u

TPEeKOBOro AeTeKTopoB

CuuTtbiBaHUE AAHHbIX
Straw-cneKTpomeTpa

WUtor 2017/
NMnax 2018

UcnbiTaHua 36-
KaHanbHoOro nporotuna/
MU3rotosneHue u
MCNbITaHUA
nabopatopHbix 06pasyos

MUcnbiTaHUA 9-KaHaNbHOTO
nportotuna/
U3rotoBneHue n
MCNbITaHUA
nabopatopHbix 06pasuos

Pa3paboTka TexHuuYecKkom
AOKyMmeHTauuu/
MU3rotoBneHue onbITHOro
obpasua

BbinycK cepumn um
nocrasKa B GSI cepuu
2000 kaHanos/
Cepua 3000 kaHanos

PaspaboTtka npototuna/
N3rotoBneHue n
UcnbiTaHUE NPOTOTUNA

PaspaboTka npoekra/
Pa3paboTka
(wsrotoBnenune?)
nporoTuna
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MoaepHuzauymsi MIOOHHou cucreMbl CMS . ®@aza 2
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Gamma Irradiation Facility

GIF++ at CERN
Beam up to
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TecToBble NYYKOBbl€ WUCMbITAHUE 9-KAHAABHOTO

npoToTUNa CUCTEMbI BbICOKOBOAbTHbIX
MCTOYHMKOB C NOBbLILUEHHOU HArpy3o4YHOu
CNOCOBHOCTbIO MO BbIXOAHOMY TOKY AAf

KAOTOAHbIX CTPUMNOBBLIX KAMep CTaHuuu ME2-4
TOPLLEBOMU MIOOHHOM cucTembl CMS

TecToBble UCNLITAHUA NOATBEPAUAM paboyue
XAPAKTEPUCTUKU MPOTOTUNA

TecToBble My4YKOBbl€ MCHbITAHUSA B LLEPH 36-
KAQHAABHOrO MPOTOTUNA CUCTEMbI pPACNpeAeAeHUs
BbICOKOBOAbBTHOIFO  MUTAHMUSA AASl  KATOAHbBIX
CTPUNOBLIX Kamep CcTaHuuu ME1/1 TopueBou
MIOOHHOU cuctembl CMS

TecTtoBble MUCNLITAHUS MNOATBEPAUAU paboyue
XAPAKTEPUCTUKU NPOTOTUNA
TecToBble nMy4YKOBble MUCMbITAHUSA B LLEEPH 28-

KAHOABHOTO MPOTOTUNA CUCTEMbI pACnpeAeAeHuUs
BbICOKOBOABTHOIO MUTAHUA AAA KAOMEP C Fa3OBbiM
3AEKTPOHHbIM YMHOXEHUEeM (GEM) GE1/1
TOPLLEBOM MIOOHHOM cucTembl CMS.
TecToBble MUCMNbLITAHUA MNOATBEPAMUAU
XAPAKTEPUCTUKM NpOoTOTMNA

paboyune
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PasButue cuctembl BbICOKOBOAbTHOro nutaHmua UF/PNPI HV

—_—

MCTOE,O,.:LOKB:::GHM MB- 8-kaHAAbHbIK MacTep-AUCTPUGBIOTOP  DB36 (30)AucTpubbioTOp HA 30 MAM 36 KOHOAOB
A0 4 kB /60 MA -CMS PeryasTopei 0-4 kB (0-3 kB - LHCD) NMoHuxarow,ee peryamposanmue ~1KV
(3 kB - LHCb) 1.5 MA BbIXOAHOM TOK HQ KQHAA BbIXOAHOM TOK 100 MKA HO KAHAA
U3smepeHue Toka U HanpsxeHus N3mepeHue ToKa U HanpaXeHus

TpexypoBHEBAsA CUCTEMA pACNpPEeAEAEHUS BbICOKOBOABTHOIO MUTAHUS

AeBaTb
OAHOKQHOABbHbIX |
MOHTUPYEMDIX HA

NAATY UCTOYHMKOB ~ m

MUTAHUA

HVSPS - 9 KQHAAbHbIM UCTOYHMK NuTaHuas  DB36 (30)AucTpubbioTop Ha 30 MAKM 36 KOHAAOB

PeryamposaHue 0 -4 kB MoHuxatouwee peryamposanme ~1KV
2. 5 MA BbIXOAHOM TOK HO KOHAA BbixoaHOM TOK 100 MKA HO KAHAA
U3mepeHune ToOKA U HanpsXXeHUs N3mepeHune ToKa U Hanps>KeHUs

ABYXYpPOBHEBASI CUCTEMA pACNpPEAEAEHNA BbICOKOBOABTHOIO NMUTAHUSA

Pasza 2. PaspaboTka, KOHCTPYUPOBAHUE , TECTUPOBAHUE, BBOA B SKCMNAYATALMIO:
= 576-KOHAOABHOU CUCTEMbI PACNPEAEAEHHUSA BbICOKOBOAbBTHOIO MUTAHMA MIOOHHOM cTaHumu ME1/1 (DB36, HVSPS)
» 396- KAHOABHOW CUCTEMbI BbICOKOBOAbTHbIX UCTOYHUKOB AASl MIOOHHbIX CTAHUMIA ME2-4 (44 HVSPS)
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Passutue cuctembol BbICOKOBOAbTHOro nutaHusa UF/PNPI HV

Ha6op 13 cemMu CEHCOPOB-PEryASTOPOB AAS
o6ecne4yeHnss HOMMHOAOB OAHOW KOMEPbI
GEM -3760, -2860, -2410, -2040, -14620, -920,

o cacr B S (8 (R A -300 B. To4yHoCTb yCTaHOBKM — 1B
17 T 3 MakcUMaAbHbIM TOK B KaHaAe 100 MKA
- ST )oJlb 4_“37373:-
- T - — Y y— Y
BbICOKOBOAbTHbIM MOAYAb HVSPS RDB-GEM - AucTtpubbioTop,
Vmax/Imax - 4 kB/2.5 MA ob6ecne4yusaloLmm AKTUBHbIN BbICOKOBOAbTHbIU A@AUTEAD

To4yHOCTb peryAaupoBaHus + 1B pacnpeAeAeHUsl BbLICOKOBOABTHOIO

ToyHocTb 3MepeHua = 1 B/ 10 MkA nuTaHms Ha 4 kamepbl GEM

28-KAHAAbHbIX MPOTOTUN CUCTEMbI BbICOKOBOALTHOro nNuUTaHusa kamep GEM ctaHuun GE1/1

Hau4uHasa ¢ 2017 roAd NAGHUPOBAAOCH NPOAOAXKEHME PABOT No co3AaHMIO 1000-KAHAABHOW CUCTEMDI
BbICOKOBOAbTHOIo NUTAHUA kKamep GEM ctaHuum GE1/1. OAHAKO GbIAOC NPUHATO peLueHue B NoAbly CAEN,
Bonpoc 0 BbICOKOBOAbTHOU cUCTEME AAM Kamep GEM cTtaHumu GE2/1 ocTaeTcs OTKPbITbIM.

Co6biTns 2017: 23 okTabpsa — PacnopsaxeHue MpasuteAbcTBa Ne2321 p o BbiaAeAeHuu B 2017 roay
u3 pesepBHOro cpoHAd 330 MAH py6 AAfl NPEAOCTABAEHUS CYGCUAUN HQ MPOBEAEHUE MOAEPHU3ALUU
AeTtektopoB BAK. B Tom yncae UAU PAH - 67 MAH py6, PIBY HULL, «Kyp4aTOBCKMU MHCTUTYTH — 263 MAH pYy6.
22 Hos6psa — U3BeweHne UAU PAH 06 OTKPbITOM KOHKYpPCE HA paspaboTKy M NOCTABKY KOMMOHEHTOB
12 Aekabpsa — noaa4a 3aaBku NMUAP. 18 oekabps — noaBeAeHHe UToroB KOHKypca ¢ 0AHOU 3AsiBKOM.
25 pekabpsa — noanucaHue Aorosopa ¢ UAU PAH 667/17-227-300-2,2017. Cpok okoH4YaHus paboT — 30.06 2018

TabAamua omHaHcupoBaHusa padoT. dtan 2. Meponpusatue 1.4 CMS

Tema duHaHcMpoBaHMe No rogam , MH py6
2017 2018 2019 Bcero
Co3paaHue cuctembl pacnpeaeneHus 4 6 4 14
BbICOKOBO/IbTHOTO NUTaHUA cTaHuuu ME1/1 (CORE 110 kCHF)
Co3paHue cncrembl UCTOYHUKOB 9 10 8 27
BbICOKOBO/IbTHOIO NUTaHUA cTaHuuin ME2-4 (CORE 185 kCHf)
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Facility for Antiproton

i Bueops GabHt Cucrema pacnpeAeAeHnss BbICOKOBOABTHOIO NMUTAHUA A€TEKTopda
=+l =llmiZe==  NeULAND 3kcnepMMeHTAAbHOU YCTAHOBKHU R3B koArabopaumumn NUSTAR

Pab6oTa npoBoauTCs B COOTBETCTBUM C COrAdLLEHMEM O COTPYAHUYECTBE MEXAY
FAIR GmbH u PIrbY «MUAP» (B HacTosawee Bpema HUL, «kKypyaToBckun UHCTUTYT) - TTUAP)

DB50 - 50-KAHAAbHbIM MOAYAb PACNPEAEAEHHUSA
BbICOKOBOAbTHOIO MUTAHUS AAS
doToymHoxuteaen (PMTs) HEUTPOHHOTO
BpemanpoAeTpHoro cnektpomeTpa NeuLAND
C UHAMBUAYQAAbHBIM PEryAMpOBAHUEM
HANPSAXXEeHU U MOHUTOPUPOBAHUEM
HANPSXXEHUSA U TOKA AAS KADKAOIO KOHAAQ.
Pasmep: 6U x 9HP x 520 mm (BxLLXA)

HVCB- MOAYAb YNPABAEHUS CUCTEMOM.
T00BASE-T ETHERNET
Pasmep 33 x 482 x 225 mm (BxLLXA)

OAMH U3 ABYX
MAEHTHUYHBIX MOAYAEN
AeTtektopa NeuLAND -

3000 bOTOYMHOXUTEAEH

TabAanua noctasok o6opyaosaHua cuctemol HVDS3200

NMocTaeka CocTas Aata
DB50 HVCB
1 NMpecepusa 200 kaHAAOB 4 1 12/2014
2 Cepus 1000 kaHaQAOB 20 1 03/2016
3 Cepusa 2000 kaHAAOB 40 11/2017



http://www.fair-center.eu/index.php?id=1
http://www.fair-center.eu/index.php?id=1
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Facility for Antiproton
and lon Research

Cucrema pacnpeAeAeHUss BbICOKOBOAbTHOIO NMUTAHUA A€TeKTopd
=+l mlimiz—=  NeULAND 3KCcnepuMeHTAAbHOM YCTAHOBKM R3B koArabopaummu NUSTAR

— _ 100BASE-T
imnsg @ Stheme! v Control Board |
] - . 4 ontrol Boar
¥ N ‘f F T Control &
\ )/.. S ) 7 | - f Monitoring
.:_/":; . _."-‘f_l AT .!f f | Bus
A ﬁ o | |
= g %’ % S| e % % DB&S0 #00 _|| I| DBS0 #00 |
] | | ] ] | ] |
| |
I?’.’! 68’." DB50 E I‘E, I‘E, g DB30 E, I?’." DB&0 #01 | || DB&0 #01
44 44 44 IS I
— | | e alla . @l e DB50 #14 | | DB50 #14
= DI Ttl Lnl GI r:"I ‘rl Iml
== = = == == . | _
E E E E E E E E DBS50 #15 [ I DBS50 #15
CTpyKTYpd CUCTEMBI Cxema ynpaBA€HUA CUCTEMOU
Xapaktepuctuku PMT Hamamatsu R8619: B kaxkaom kaHaAae HVDS3200:
* Hanps>xeHue aHoa- kaTtoa (max) 1500 B * PeryAanpoBka Hanpsi>xeHus 0...1500 B; 0.1%
« CpeAHu TOK aHoaa(max) 0.1 MA * MakcUMaAbHbIK TOK 0,5 mA
* MakCUMMaAbHbIU TOK AeAnTeAs npu 1500 B 0.4 MA * MoHuTOpUpPOBAHME TOKA / Hanps>XXeHus 0,1%
* CtabuabHocTb ( 3a 24 4aca) 0,1%

NMocTaeska 2018
MporpammHoe o6ecnevyeHue:

« LWTaTHoe EPICS IOC aAs FAIR/ GSI NocTaeka CocTas Aata
« 1O aAs kaAnbpoBku noa Windows DB50 | HVCB

* TAaTcdopmoHesasucumoe (Phyton) aaa
KAGAMGPOBKM M MOHUTOPMPOBAHMUS Cepwusa 3000 kaHaAOB 60 1 11/2018



http://www.fair-center.eu/index.php?id=1
http://www.fair-center.eu/index.php?id=1
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SHiP

Search for Hidden Particles
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PaspaboTka npoeKTa CUCTEMbI CYUTbIBAHUA ACQHHBIX
Straw-Tpekepa akcnepumeHTa SHiP

Electromagnetic/Hadronic Calorimeter

Spectrometer Timing Detector
HS Spectrometer Magnet \

HS Vacuum Vessel

] o
Goliath magnet

/

Muon Magnetic Spectromet

Specirometer Straw Tracker (SST)

Muon Detector

\ Surround Background Tagger

- Straw Veto Tagger

. Upstream Veto Tagger

Drift Tube Tracker

Meutrino Emulsion Target and Target Tracker

Number of Number Number of Time Data Size Hits/ Communication Resolution Data per Spill Tracks/ Event overlap
Stations/ of Partitions Window, Bytes/ hit particle Links ns Mbyte Event fraction
Layers Channels ns
4/16 18000 4 600 3 40 4 3 120.0 2 12.5%




(NP3 Omder paduosrexmponuy 2017 . Octoenvie pabomot
"' Pa3paboTka npoeKkTa CUCTEeMbl CYUTbIBAHUA AQHHBIX
Straw-Tpekepa akcnepumeHTa SHiP

Search for Hidden Particles

—————————————————————————————————————————————

Analyzes the data of one spill

Event Filter Farm i and exiracts events according to i

4—
(EFF) specific triggers

T Opfical Links  <+— i Four Partitions in total |
Experiment Control Ethernet
System (ECS) 3 »  Front-End Host ) ' Collects data during a complete spill
" (FEH) | May itself participates in event filter
Slow Control and ——- | oOpfical Links : process activities
Monitoring of Hardware —————— .I____.I_ ______ | CTTTTTTTTTTTTTTTTTTTTTommomommomomoooooes
| | T
. L, Front-End ' Collects and compacts the raw data
Timing & Fast Control L > Concentrator (FEC) I - in the required format
System (TFC) 40 MHz, Start Spill,| I ! Location: near SST :
End Spill etc. I I _ I I R '
1135 I I i Analog to digital processing i
550 | Amplifier/ Digitizer [ i The arrival time of the track signal !
Number of AD Cards 375 I (AD) I ' i digitizing i
| | ’

I

Location: on SST
280 I Front-End £ N\ '
I_Elec:'rronic:s T

It is a trigger less processing.

Number of St 16 0°90° i A continuous flow of data is directed i
umber of Siraws 32 PR B . from STT Front-End electronics to event !
per AD card 48 o g o 8 SST Straws : filter processes :
(moddlarty) 64 oy ___inacentral processing form. |

T ~18000 Straws in total )

What is the best modularity?




Search for Hidden Particles

ECS

Slow Control and
Monitoring of hardware

Event Filter Farm
(EFF)

TFC

Ethernet

> Front-End Host

—————

(FEH)

Front-End

Vv

Concentrator

40 MHz, Start Spill,
End Spill etc

Top Level (FC_T)

.

Front-End
Concentrator
Low Level (FC_L)

Front-End

Amplifier/ Digitizer
(AD14)

~4500 Straws in total
Modularity 16
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Pa3paboTka npoeKTa CUCTEeMbl CYNTbIBAHUA AQHHbIX
Straw-Tpekepa akcnepumeHTa SHiP

_______________________________________

______________________________________

Configuration of the SST Front-End Electronics for One Partition



SHiP

Search for Hidden Particles

16 Transceivers
for high speed
Serial Links

(NP3 Omder paduosrexmponuy 2017 . Octoenvie pabomot
"v Pa3paboTka npoeKkTa CUCTEeMbl CYUTbIBAHUA AQHHBIX
Straw-Tpekepa akcnepumeHTa SHiP

Transceiver for high speed
Serial Link (FC_L option)

TFC Interface (FC_T option)

Fiber Interface (FC_T option)

ESC- Ethernet Interface (FC_T option)

JTAG Interface

FC_L collects data from up to 16 AD cards and re-routes collected data to a FEC_T via high
speed Serial Links. Command and control flow goes in the opposite direction: from the FEC_T to
the FEC_L and further to 16 AD cards

FC_T collects data from up to 16 FEC_L cards and re-routes collected data to a FEH via Fiber
Interface. Timing and fast control flow from TFC Interface while commands for slow control and
monitor flow goes from Ethernet Interface.

Current questions:
1. serial link rate?
FPGA type?

mechanical standard?

2
3. Fiber, Ethernet and TFC interface implementation?
4

Front-End/Concentrator Options
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SHiP

Search for Hidden Particles
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Pa3paboTka npoeKTa CUCTEeMbl CYNTbIBAHUA AQHHbIX
Straw-Tpekepa akcnepumeHTa SHiP

Current Option

Digital Part

Analog Part

= RJ45 Interface
d JTAG Interface

ASDQ ASICs

Input £
Interface

16 Input Bxilinx Spartan 3

FPGA

AD16 Card — 16 —channel Amplifier/ Discriminator
Analog part based on the ASDQ ASIC
Amplifier gain 7 mV/fC,

Shaping time 6 ns
Threshold control 5fC + 150 fC
Digital part based on Xilinx Spartan3 XC35200 FPGA
Data digitization equivalent to a 400 MHz sampling rate
Programmable [0 to 255] data delay in 10 ns step
100 Mb/s serial interface RJ45 Jack for CAT5 STP cable
JTAG Interface chain

Possible Upgrade

Analog Part

RJ45 Interface
& JTAG Interface

ASIC

¥ B Xilinx Spartan 6
< FPGA

Power Supply
Connector

New Card for 16 —channel option of
Amplifier/Discriminator

Analog part can be based on the ASDQ or similar ASIC

Digital part can be based on Xilinx Spartan 6 FPGA
Data digitization equivalent to a 400 MHz sampling rate

Programmable [0 to 1024] data delay in 10 ns step

250 Mb/s serial interface via CAT6 STP cable
or
600 Mb/s via CAT7 ScTP cable

Number of AD16 cards - 280 per one partition, 1135 in total
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()
A \/ \/ Pa3paboTka npoeKkTa cMCTeMbl CYUTbIBAHUA AQHHbBIX
SITiP Straw-Tpekepa akcnepumeHTa SHiP
K 1

Search for Hidden Particles

TEO720 Processor TE0720/ TEO701 connected
(Trenz Electronics GmbH) to the Custom Connector

1Gb Eiherngt

@ 2438 o
TEQ701 Carrier Board

AD16 Card

CCB16 Card

This option is under firmware modification to be ready for ASDQ Test in 2018
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Cucrema permcTpaumm n CYNTbIBAHUA AQHHbIX akcnepumeHTa NMPOTOH

Registration and Readout Structure of the PROTON Project

(R&D)

System CLK
100MHz
~4-102 B/ event ~ 6.4 MB/s
p > CROS3P DAQ
10° B t < >
/ even » Readout Ethernet
BM l ~3-10* B/ event
.\ _y Dighzer 2 " -
' | Intermediate | | i Intermediate| 1 | | Intermediate | |
' | Memory |iTPCtigger | Memory | |||  Memory | | 100 Mru,
' | FPGALogic | (50Hz) || FPGA Logic | ! | Digital |
. | Beam Monitor [N : * Ir’ . | Discriminator : Q\D _____
W waw Sy Y . TPC | 'y i FT
T T T Digitizer | e | 50 MS/s | Digitizer ~ N Kr ?
5152 53 i Multi-Channel| ' | |Multi-Channel | |
| FADC ! FADC |
ASF48ep - 1 card : 'y . ASF48et - 40 cards
FADC ADS282 -6 > T Y X «— FADC ADS5282 - 320
i TPC FE P! FT FE : 40 | ([ jysy \ ===
FPGA Spartané LX100 '| 24 channels | [1920 channels : FPGA Spartané LX75 - 40 G\D
1 ___________________ ~NKTy, ? j
6 ¢ T “
2x 105 1/s TPC L
S1 S2 —| S3
O O O
X1Xx2
| o (w) =
| | FT|]
\. J ~50 T ?
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