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Mechanics

A. Sheremetev, D. Andreev, |. Gorelikov

In-beam tests of the modules
R. A. Diaz, A. Kolozhvari, V. Leontyev, A. R. Alvarez, M. Shitenkov & D. Dementev

DAQ integration
R. A. Diaz, A. Kolozhvari

Timelines



Central Tracker of
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Si-station with 6 STS modules

Size: 6x6 CcmMm?;
Pitch: 58 um;
Stereocangle: 7.5deg;
Thickness: 320 um.

M@N Experiment M@N

GEMs

Exact position of the station along the beam pipe
Is not yet defined




Si-plane with 6 STS modules
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Half-station
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System
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Components: Status

Presented at Analysis and Detector Meeting (March)

Aug

2024
March| April | May | June | July
STS modules v~
Mainframe prototyping final version
Sensor-frames production
Heat-exch. FEE production
Rail System delivery
Heat-exch. PoB v~
Sheet-metal cover production
Foam box production
Connectors v~
Cables v’
PoB v
LV & HV Power modules| v~
Readout electronics | v~
Chiller v
FESTO Pipes & fittings | v~
Rack v
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System Components: Status
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2024
May | June | July | Aug
STS modules v’
Mainframe deliv. final version
Sensor-frames deliv.
Heat-exch. FEE prod.
Rail System v’
Heat-exch. PoB v
Sheet-metal cover prod.
Foam box prod.
Connectors v~
Cables v~
PoB v~
LV & HV Power modules| +~
Readout electronics | v~
Chiller v~
FESTO Pipes & fittings | v~
Rack v~




STS Modules
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NOK Av. noise P- Av. noise N-

module_ID Cable length channels side side
M294-6R-117-BO10 117 20 1184 1058
M294-6R-117-BOTI 117 14 1093 942
M294-6R-117-BO04 117 28 945 865
M294-6R-117-BO0O8 117 24 928 892
M294-6R-155-B0O34 155 19 1095 885
M294-6R-155-B0O32 155 56 1216 799




Beam telescope for the in-beam tests at PNP ﬁM@y

12th BM@N Collaboration Meeting, Almaty, May 13 — 17, 2024

P 4
7’ “ g
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il
- — STS #0
7’
MAPS
Beam telescope with 3 layers of MAPS & 6 layers of DSSD sensors: MAPS sensors were provided by SPbU
= 2 288 strips; group (V.Zgerebchevsky & team)

= 15/2 864 pixels.
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INn-beam tests at (Gatchina
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Study of:

= (Gain discrepancies;

= CCE

= Efficiencies dependance on
= Area of the sensor;
= Bias voltage;
= Threshold setting;

= 1GeV protons with beam intensities 10* — 10° P

= 200 MeV protons with beam intensity ~10*

cm?2-s
D
cm?2-s
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Data Acquisition
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Event Building
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opace YY correlations Sme
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2D tracks
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DSS
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DAQ Integration BM@N
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First Level Even Processing Node DAQ Computing
« Data messages. Center
* Regular events; IPbus

A

« Start/Stop run;
« Run Control Messages . STS Run control protocol  IEAEE
(Master->Slave): Run Contral Run Control
« RC_CMD_START; -
. —
R CMD RV NUM_CHECK & ZeroMB | 106 TCR/P
 Run Control Megsages ELIM STS Raw data format | Experiment
(Slave->Master): “—" Event Builder Event Builder
« RC_CMD_FSM_STATE;

« RC_CMD_EV_NUM_CHECK; v
« RC_.CMD_ERROR

Online

Monitor | / » /

Based on the discussion with Ivan Filippov \ 17



Raw [

ata Format
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TLV Block Header

Regular Event Block Header

Device Event Block Header

MStream Block Header

PAYLOAD

Na%j ‘ »'

e iy

""‘"al'ulc/ay
fiog

A\ 4

Timeslice Header

Microslice Header

Hit Messages

\ 4

General

E3 Header Format 1D =000
b Header Format vers. =0:01
16t Equipment ID =DPE MACLSE N Status and error flags
T Status and error Tiags m%‘”ﬁz G000T | informetionin ORC Aeid T valld
ch —
Heoder |2 S.bSysemic Y —— 0x0002 truncated by FIM
8b SubSytem Format ver. Mi ﬁ 00004 truncated by user logic
— = pt
640 Microslice index start time inns 1r0sC ‘ICQ fiptor
T2t | ORG-32C (Castagnoll polyrorrial) of data cortert., calcuiated by FLIM PV core Coses
32k Data content size in bytes =NbB
B4t Offset in buffer in bytes
" Bits format
©8589° |'6a] 2] 61] 60| 59] 58] 57] 56] 55] 54] 53] 52 51] 50] 49] 48] 47] 48] 45] 44] 43| 42] 41] 40] 39] 38] 37] 36] 35] 34] 33| 32| 31] 30] 25] 28] 27] 26] 25] 24] 23] 22] 21] 20] 18] 18] 17| 16 15] 14| 13[12] 11] 10] 9] 8] 7] 6] 5] 4] 3] 2] 1] of
0
Data content =>Start pointer has to be retrieved with the FLESIPC through the Microdlice dass
n =NbE/8
System Message Bits format
v < 31 [30[29[28[2v[es[ 2524232221 [eof19]8[17]16[ 1514312111098 7][6]s]a[a3]2]1]o
Hit 0 [tsp) o [ o LinkID (6 bits) | Channel Index (7b) ADC (5b) | TS[8..0] (3b) EM
TS MSB 1lolo TS_MSB = TS[38..10] (29 bits)
STS/ EPOCH 1 0 1 Epoch (Microslice start time in clock cycle) (29b)
MUCH Status 110 Link Index (9b) | SMX Timestamp I Status (4b) I Internal DPB TS (8b) [cp
Empty [HERERER 0
End of MS 1 1 1 0 | Free bits reserved for extra flag (23 bits) |BTO]BOV|FOV| FAFl E

Hit Message Data Format

STS Payload Data Format

18



Conclusion & Timelines M@,
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= 6STS modules for the Si-station were tested with the proton beams in Gatchina
(March 2024);

= Design of the Si-station is almost finished;
= DAQ integration was already started;
= Project timelines:

= Spring 2024: Production of the mechanical parts;
* Summer 2024: Assembling and tuning;
» Fall of 2024: Installation and integration in the test area.

Thanks to E. Martovitsky, S.Novogilov & S. Piyadin
for the installation of the STS rack

19



THANK YOU FOR YOUR ATTENTION!
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1GeV & 2
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