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Probing the dense fireball

Au+Au collision at 10.7 GeV/nucleon as
simulated in the UrQMD transport code

p, A\, 2%, Q41

p->e’e, W\

» Leptonic and hadronic signals from all stages of nucleus-nucleus collisions

- Rare probes: multistrange hyperons, low mass vector mesons, charmonium,
strange dibaryons, hypernuclei.
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Front-end
Electronic

Combiner

Data Processing
Board

First-level Event
Selector

Permanent
Storage

14th VCI conference, 16 Feb 2016

Online data flow

—

FEE FEE

Self-triggered front-end
All hits shipped to FLES

‘GBTX \ ‘GBTX ‘

| TByte/s Total

Input Data Rate
* 1000 links

g e
' FLIB FLIB FLIB FLIB ;

Node

Node

FLES Interface Board
* FPGA based
* Optical input links
* Fast PCle interface
* Large buffer memory

Node

Node

Network

Event selection in FLES
processor farm
* High-throughput online analysis
e full event reconstruction
e |07 Events/s

* Vectorization and many-core
architectures

e ~ 60.000 Cores

High-throughput
interval building
* InfiniBand
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Feasibility studies at SIS-100

Operation scenario: Au+Au, C+C at 4, 6, 8, 10 GeV/nucleon
Example: 10 central events, interaction rate 100 kHz — 1 MHz

Charmed mesons: D*—>Knm Cascade hyperons
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30 GeV p+C Au+Au, 8 GeV/nucleon
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w4 planar

CBM Micro Vertex Detector

vacuum

*Radiation hard,
*Thinned to 50 um,
°< 150 mW/cm?,
*spatial resol. <5 um,

Geom.
acceptance

XX, (%]

*R/0O several 10 us/frame

mvpstations  Ultra-thin: CVD diamond, TPG Sensors: CMOS MAPS

in the target

MVD demonstrator

Prototyping & test beam: Customized FEE &
MVD prototype PRESTO TRB-based

DAQ:
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Silicon Tracking System

target

- 8 tracking stations in the magnet
aperture

» double-sided silicon microstrip
detectors

- Acceptance: 2.5<0<25°
» Active area: 4 m?
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STS integration concept
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8 tracking stations , - _ oo
mechanical ladder material budget for station 8

unit

896 detector modules including:
1220 double-sided microstrip sensors
~ 1.8M readout channels
~ 16 000 readout chips
~ 16 000 ultra-thin readout cable stacks
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Detector module concept

896 modules required .
connecting

4-5 modules per ladder cables32pcs//

interstrip

FEB,
STS-chips

cable 1pc

Shieldinglayer 2 pcs

Meshed spacer 4 pcs

Modules comprises:
* sensor

- analog mirocables
- front-end board
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Silicon microstrip sensors

- double-sided

+ 1024 channels per side
-+ 58 um pitch

»+ 300 pym thick

- stereo angle 7.5 (p-side)

- dimensions:

6x6 cm2, 6x12 cm? b
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Silicon microstrip sensors

two daisy-chained
SEensors

14th VCI conference, 16 Feb 2016

6x12 cm? sensor design with readout
pads in the middle of the sensor (in
production by Hamamatsu)
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Microcables
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Material budget: 0.228 Xo (equivalent to 213 ym Si)
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STS-XYTER ASIC

STS-XYTER ASIC
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 data driven architecture
* fast branch: time-stamp
* slow branch: signal digitization

* double-threshold discrimination:
: time stamp is vetoed if ADC
: 0 PP M R L0 UL AT A T UL PO B .
READOUT/TEST CONTROL LOGIC \ produced no signal
SRR | B | N | R | O L | L
MRS T 35 55 15 08 53 Bl Rl RENEE
channels 128, polarity +/- W[ \( h
| t,=30ns
noise 1000 e~ at 30 pF load —Jast fast | time-stamp
shape comp latch i o (v1.0)
ADC range 16 fC, 5 bit __ CSA L5B veto ogic o
digital
clock 250 MHz . b neak detechor
power < 10 mW/channel + encoder
tim t m < n r I ti n R g
estamp S ns resolutio x 128 | JI§
out interface 4(5) x 500 Mbit/s LVDS
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Detector module assembly
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TAB bonding of
microcables to
ASICs and sensors
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Current engineering studies
cooling Cooling plate cabling

TRACI XL: 1 kW cooling prototype

WAVAN
/NN

Front-end
Electronics
Boards

Read-out Boards,
Power Boards

FEB stack
200 W

S— -
PEREERRR LR

bi-phase CO, cooling system {——
—>

STS electronics total: 42 kW

cooling plate with int'egrated channels
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STS performance simulation

Track reconstruction efficiency Momentum resolution
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e realistic detector model e Cellular Automaton track finder
 ComRoot simulation framework < Kalman Filter track fitting
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Summary

- STS system concept has been presented

- Detailed geometry has been assessed in simulations:
performance OK

- Current activity is module assembly and system integration
- Full-size module mockup has been produced
- Production readiness by the end of 2016

STS
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CBM A
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Radiation environment
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FLUKA calculation of non-ionizing dose for 35 AGeV Au+Au collisions at SIS300 and
the CBM experiment in muon configuration. target position
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