Cratyc pabot no ST-barrel n nnanbl Ha 2024
29.02.2024
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STRAW production line

* [Npon3BoAMUTENbHOCTb- 1M/MUH ¢ I3rotoBneHo ~20Kkm straw

e [InnHa- 5.5m e YctaHoBneHHO ~8000 straw
e [lnametp-ot 10 e [locne 10 net aKcnayataumm
e TO/ILWMHDBI NJIEHKU-36 MKM HepaboTatowmx- 3 straw

e [1neHKa goctynHa B PP eYuycno cotpygHmnkos-10FTE

e TonwmnHa HanbineHna 50-100Hm
e HanbineHne nponssoamtca B PO

RN




NEW STRAW production line and assembling place

e [lnowagb ~200 KB.M., ynctoe nomeweHne~100KkB.m

o [lnnHa npon3BOACTBEHHOMN NNHUN~12M

e« CpoK cgaum —Ha4vano 3 keapTana 2024 roga

o [lycko-Hanapo4yHble paboTbi-Havyano 4 kBapTana 2024 roaa
o 3aKynJieHbl HeEBXoaMMmble maTtepuanbl 1 obopyaoBaHMeE

o [MnaHnpyembin 06bem ~60KM straw



Testbeam Schedule 2023

T ] North Area Schedule v0.5.0; Beamlines H6, H8; Status 2023-03- 13 18:30 (UTC)
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STRAW TRACKER R&D



The setup:

Reference tracking:

* MM detectors (250 um) + Tiger readout (Torino University)

Micromegas

* Timepix4 — 50um x 50um (many thanks to LHCb VELO
colleagues Martin van Beuzekom and Kevin Heijhoff for helping
us to get the data!)

~ Under test: a combined straw tracker prototype with the
t+  Tiger readout

Good data taking with MM+straw and success in integrating the

Timepix4
And as usual many thanks to the RD51 team!
(straw readout electronics tests)
R(t) for 5mm straws , R(t) for 10mm straws R(t) for 20mm straws

AT, ns

Straw response
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Tekywana aktnusHocTtb. TIGER vs VMM3




Reference tracking and timing

Reference tracking -- residuals
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Work ongoing:
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- accounting for the reference system uncertainty in the TB analysis

- improvement of the reference tracking resolution




10mm Straw Resolution
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The weighted mean of Coordinate resol)utlon distri u!'on better than 200 pm - (mm)
The best time ‘resolution’ is about 4-5 ns
Analysis ongoing



Validation with NA62 data
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Charge measurements - work in progress
MIP with VMM3 (not calibrated response)

TB-2023-August-H4-57: 10mm straw #9 energy, 1.0mm from wire . .
Energy loss resolution in Straw (beam-tests data)
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Simulation studies (Geant4) are ongoing for MIP and other particles @subGeV
Measurements @subGeV are scheduled at PS T9
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MC simulation and comparison to the data

GARFJELD + LTSpi
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Work ongoing:

- different electronics models

- better description on the charge

- better description of the straw impedance in LTSpice



[lpoTOTUNUPOBAHUE

BapuaHT yMmeHbLUEeHHOM Nupamuabl

BapuaHT He3aBUCUMBbIX 2X choes




dneKTpoHHoe R&D

Mnata Ha VMM3(3a) Ha MMKPOKOHTpPOANE.
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pdoCalibrated(charge,channel) {channel == 14}

FWHM = 2.3550 = 23.85fC
23.85/169.3=14.1%

T 100 ‘

h
Entries 38044
Mean 157.5
Std Dev 30.48
22/ ndt 459.2/51
Constant 1233184
Mean 169.3£0.1
Sigma 10.13 + 0.05

250
Charge ADC, {C

Threshold level

Shaper output
PDO

TDO

I Amplitude, ADC finished

........... TAC stop.............. | Time, ADC finished
_Stop armed
CKBC | P [ S I I I S B
CKTK [ [ ] [1 [1 [
CKDT ||

Data line 0 (flag, channel, time, amplitude)

PXCEOXCARCEONCANNGH 1 bit

Data line 1 (THL, channel, time, amplitude)

TR 19 bit




FEE Ha noname yune

LR RLARARI IR ERR AR L

Table 1. ADC features on STM32G4 Series

1.

Number of ADCs
Resolution
Number of input channels
ADC principle
ADC clock frequency
Sampling rate
Sampling time

Supply voltage
Reference voltage

Triggers

Conversion modes

Others

Upto 5

12 bits (or 10, 8, 6 bits), 16 bits with oversampling

Up to 42

Successive approximation register (SAR)

Up to 60 MHz (up to 52 MHz in multiple-ADC operation case)
Up to 4 Msps (up to 3.46 Msps in multiple-ADC operation case)
2.5 to 640.5 [ADC clock periods]

Vppa=162Vto 3.6V

On dedicated VREF+ pin'"’ (internal or external), Vggg+ = 1.62 V to Vppa (see
datasheet)

From external pins or internal peripherals (timers)
Single, continuous, scan-selected channels, discontinuous mode

Offset calibration, analog watchdog, hardware oversampling, offset compensation, gain
compensation, interleaved mode (two ADCs coupled), sampling time controlled by
trigger edges, bulb mode sampling

In the LQFP128-pin packages, two VREF+ pins are available.



N3meputenb HaTAKEHUA aHOAHOW HUTU
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all layers
Entries 128
Mean 50.41
Std Dev  0.9864
Underflow 0
Overflow 0
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50 5
wire tension [g]

layer1
Entries 32
Mean 49.91
Std Dev  0.7524
Underflow 0
Overflow 0
layer2
Entries 32
Mean 50.05
Std Dev 1.093
Underflow 0
Overflow 0
layer3
Entries 32
Mean 51.11
Std Dev  0.6361
Underflow 0
Overflow 0
layer4
Entries 32
Mean 50.56

Std Dev 0.9172
Underflow 0

Overflow 0




Gas Gain Monitor

Implementation. 19” Rack unit
Solution. Concept

19" Rack Mount Case Pressure sensor Temperature
CTE9001 Sensor (NTC)
Gas mixture In Gas mixture Out - ! ,_Q_
> Detector \‘ ; \ |

LV Power supply — f1c

Radioactive
source Raspberry Pi PC — ﬁ BER
i _‘TI
Monitoring detector <:| @
— = Digitizer unit
— & ]
Energy spectrum
monitor Gas
Exhaust LCD Screen + External sensor BME280 Straw chamber
T (temperature, humidity, pressure)
' . " CAENHV |
Straw chamber & 5Fe  Integrating amplifier CAEN Digitizer (+ NIM crate) * Swagelok 6mm (In & Out) * 220V (C13)

* Ethernet (+ Wi-Fi antenna) * Socket for environment sensor (front panel)

Pressure & Temperature sensors
.+ custom adapter board



CoTpyaHu4ecTso

o [NAD-aHanus, data taking, moaennposaHue, paboTta Ha ny4Kax u T.A.

o WNAD(KaszaxcTaH)-moaenmpoBaHue, straw production, assembling

e [ntepckun nonntex — DAQ

o Tomckum nonntex-FFE

e  MuHck(ConuHn)-FFE

« [pynna KaprkaBunHa(JINR) —aging n cuctema rasoobecneyeHue

o [leperoBopbl C UHAUNCKMMU KONNTIEFaMMU
(a) IT Guwahati  Contact: Prof. Bipul Bhuyan (bhuyan@iitg.ac.in)
(b) Panjab University = Contact: Prof. Vipin Bhatnagar (vipin@fnal.gov);
(c) NISER Bhubaneswar  Contact: Prof. Sanjay Swain (sanjay@niser.ac.in).



mailto:sanjay@niser.ac.in

Mybankaumnm 3a 2023r

Testbeam Measurements and Realistic Simulation for the SPD Straw Drift
Tubes

*November 2023

*Physics of Atomic Nuclei 86(5):832-837

Straw signal modeling using Garfield++ interface to LTSPICE
*‘November 2023

*Journal of Physics Conference Series 2642(1):012005

Online Gas Gain Monitoring System
*October 2023
*Physics of Particles and Nuclei Letters 20(5):1240-1242

*VMM3 ASIC as a potential front end electronics solution for future Straw Trackers,
NIM,Volume 1047,2023,


https://www.researchgate.net/journal/Physics-of-Atomic-Nuclei-1562-692X?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicHJldmlvdXNQYWdlIjoicHJvZmlsZSIsInBvc2l0aW9uIjoicGFnZUhlYWRlciJ9fQ
https://www.researchgate.net/journal/Journal-of-Physics-Conference-Series-1742-6596?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicHJldmlvdXNQYWdlIjoicHJvZmlsZSIsInBvc2l0aW9uIjoicGFnZUhlYWRlciJ9fQ
https://www.researchgate.net/journal/Physics-of-Particles-and-Nuclei-Letters-1531-8567?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicHJldmlvdXNQYWdlIjoicHJvZmlsZSIsInBvc2l0aW9uIjoicGFnZUhlYWRlciJ9fQ

[MnaHbl 2024r

1.Co3paHune 2x npototTmnos straw trackera

2.BocctaHoBneHune cteHaa miniSPD

3. [lycko-HanaaKa NpoTOTUNOB 3/1IeKTPOHUKM

4.YyacTtue B Ny4YKOBbIX 3KcnepmmeHTax Ha H4 SPS u PS ¢ uenbto ontummsaumnm FEE.
5.MpopaboTKa BapmnaHTOB y4acTUA Ha Nyykax yckoputenen B MUAD(MaTunHa) n
NAD(AnmaTbl)

6. MpopaboTKa cucTembl razoobecrneyeHnsa geTekTopa



