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Sl-plane based on STS modules
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Si-plane with 6 STS modules

Sensor parameters:

H . 2. [ —
SI.ZE. 6x6 cm?; =
piteh: 28 BM@N tracker configuration
Stereo angle: 7.5 deg; acker contiguratio
Thickness: 320 um.

Total number of channels (6 modules): 12 288




oi-tracker of the BM@N BM@N
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FSD + STS plane Two half-planes of STS Mainframe

Design of the Mainframe was developed by D. Andreev and A. Sheremetev
in close cooperation with FSD team (O. Tarasov and E. Zubarev ) ‘ 3



Installation of the Mainframe for the Si-Tracker M),
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Old Mainframe with FSD New Mainframe Fixation inside the magnet

Installation of the Mainframe was done with the help of S. Novozhilov



STS half-stations
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Sensors installed on the
PCB frame

Microcables

Front-end electronics

Water cooling

Shielding layers

Photo of the half-station after
installation of the modules

v" Functional tests
v" Calibration of the Fast & Slow discriminators
v Noise map

By it
—=— iy
AN\ « 3
i | F
A \ \ .
Two half-stations before installation inside
the magnet



Installation inside the magnet
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FSD+STS

3mm clearance between STS
and 1t FSD

6



Distance from the target
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ThmMm | 82mm_ 15 MM

» Angular acceptance: ~ from 20 to 50 Deg.

» Geant simulations for Bi + Bi @ 2.5 AGeV:

av. occupancy is close to 10%

Root geometry: VSP_Run9.root
needs to be updated
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Alignment and metrology measurements M
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marks

4x alignment marks per half-station




Metrology measurements
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Position
of the alignment marks
on the half-stations

X 57.81 b X 18163
Y. 119.58 Y. 118,56
7. 4051 7. 4095
X 120,02
Y. 11921
7 4069
X- 60,75 X 12214 X- 180,26 X: 24165
V. 148,36 V. 14795 Y. 16749 Y. 14714
7 4187 7 4198 7 4204 - 42.31
X 109.7 X 1711 X 2292 X 2906
v- 1701 Y- 1707 v 171 Y- 1714
- 5144 50.82 7 5038 7 4973
X 2312 ¥. 297
LA Y. 110
X 169.8 J 4947 7 4887
V. 1429
7 4941
X 109.8
Y. 108.7
7 5059 X: 170 i
Y. 815 .
7 4953
Position

of the fiducial marks
on the sensors

61400

1333 +

1083 £1

1325 525+ 10

2279 5975

17622

62000 £ 20

Strip Al Width - 20
Strip N+ Width : 10
chstop P+ Width : 8

Strip Angle : 0°

Position
of the strips

62000 + 20




DAQ scheme
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From BMN white
rabbit clock system

(BMN trigger pulse signal

Beryg,
J wﬂ

WR
|—|: Local timing
synchronization
DSSD unit
T ¥ _\
|l I FE_B J7_
FEB FEB T 2]  GBTx “«—> DPB board
— emulator j (with FPGA)
Zero-suppressed ADC
+TDC data from 6144 . *
DSSD - microstrips per link “| Busy logic
N
ol | -I\"l—lg | «
FEB + | FEB [ =—%" > GBTx <Y DPBboard
— emulator (with FPGA)

Slide by A. Kolozhvari

Busy — to BMN trigger unit
> To BMN general
e ™\ control
Readout, |l¢ IP network
control & (Run Control,
protocol Event builder)
adapter
software
» to BMN
t| | FuBpCl | |Data TCP/IP | Event
-1 interface link builder
DSSD
Readout Local online
\_ server /‘ ? data quality
monitor
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Event Bulder and Run
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RunControl (on sts-leo) - [} b3
File Options Tools Help
> mStop Run| Run started: default 321
Trigger Configuration Clients =~ TMWR modules Log
Trigger Source Standby time 0:00 Ch# Descr XOff XOff time
Run time 0:01
Extemal TTL 1 Extemal TTL 2 ! " Run (o}
Run Readout time | 8:01 2 .
External TTL 3 External TTL &4 Run XOFF time 0:00
- 3 .
VDS I'!‘] = . .
Tig & Run =
v/ Timer 50 000,0 Hz ||  Trig & Spill 5 . Spill 67
Random 50000 Hz |5 T[!q &RES 6 .
Trig Accepted
7 .
Dead Time 0,000 us |*
s . Event 3 006 575
Trigger State 9 .
@ open Close 10 . Deadtime Missed 0.00 %
11 .
i 12 . Readout Missed 0.00 %
Spill Source
s 13 [-] 12.8 s
uto =
14 [-] 12.8 us =
® Timer oms = e Dead Time 65.04 %
Extemnal TTL
External Gate Extemal TTL1 ~ 0us ~ All channels ~
Infinite 14 1
] 1 000
Ex 0.8 ]
Spill Phases -
4 100 o
Acceleration 0ms = 0.6 7 4
Prepare 0ms - ] 10 -
0,4 1
Readout 900 ms = 1 1
Post-readout 0ms = 1 14
0.2 4 ]
Flush oms = ] 1
o 0.1
e e B e L B e e e e e — T T T T T
-0.6 -0.4 -0,2 a 0, 0.4 0.6 11 12 13 14 15
Spill time, ms Busy time and Trigger intervals, ps
Clear Stat Reset All
RcFsm: Run TrigFsm: Run ClientFsm: Run VmeTrigFsm: Run 1 Device status: unknown UT24VE 07A9-24EE 31.3 ffw:1.4-21-g599e13d

Run Control
STSreadout client

a [16:04:51] [TCI_GC

D

MpdHdr:
[000] 2a50d5af: SyncWord: Ewvent o
[001] 00000130 len:304
[002] 0O000ODf02 evNum: 3342
MpdDeviceHdr (1111-1111):

[003] 11111111: Serial: 1111-1111
[004] da000124: DevId: Oxda (0xDR)
Skipped device klock:

Len: 2582

[005] 00000016
[00&] 00000000
007] €9726573  Event data sample
[008] Ta696cEl .
(0oe] eres7461  fpom afi-viewer
[010] 6l13a3aée
[011] 69686372
[012] 00116576
[013] 08040804
[014] 00000001
[015] OQOOO0CO0O00
rmT 1 aaalannh
EventBuilder #STS_evB (on sts-leo) - [} x

Eile Options Tools Help

Mon: 23456 (free) (0%)
Idle mode (all data will be trashed)

Online host state evNum trashed all flushedSize Time distr Raw data buff Ev. meta-info

index

readout type

[16:04:51] [GUI th

ent run =
| cpClient:GenericClient#STSreadout” buffer resized " from 0.000MB to 800.000MB"

[16:04:51] [TCI_GC#STSreadout] afi.fsm: "[TcpClient:GenericClient#STSreadout] state change Init to Error (time: 134)

[16:04:51] [TCl_GC#STSreadout] "TepClient:GenericClient#STSreadout” can't connect: client address is unknown.

[16:04:51] [combinerThread] "File-buffer resized from 0.000M8 to 800.000MB"

[16:04:51] [monitor Tcp] "MonitorTcpServer listen on port #59583"

[16:04:51] [combinerThread] afi.fsm: "[Combiner] state change Init to Error (time: 271)"

[16:04:51] [combinerThread] "Set expected EvNu step:1"

[16:04:51] [GUI thread] Remote control disconnected.

6:04:51] [GUI th ppi ent run

[16:04:51] [monitor Tep. onitorTcpServer” Stopped

[16:04:51] [monitor Tcp] “MonitorTcpServer listen on port #23456"

[16:05:51] [fileWriterThread] "Change storage folder to:fhome/work/Anatoly/run/data”

[16:05:51] [fileWriterThread] "Output folder set to ‘fhome/work/Anatoly/run/data"

[16:05:51] [combinerThread] "Set expected EvNum:0; step:1" -

rem:?964800:skin:0:eoh:0:nextFv:2964801 monitor:0

Event Builder

FvhFsm: Run ComhinerFsm: Run ClientMananerFsm: Run

1



Tests with Ru-106 M@,
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hStsClusterAmp_Ss05
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summary

» Mainframe: designed, produced, installed and aligned inside the
magnet.

» STS detector was assembled and installed inside the magnet;

» Alignment and metrology were done;

» Cooling and cabling done and tested:;

» Integration in the BM@N DAQ was done;

»Functional tests, calibration and noise measurements were done;

»TBD: Integration of the slow control data into Tango database.

13



Thank you for your attention!
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