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Cover large area with photon detectors in COMPASS RICH (~1.4 m?) _mw "‘ ‘

Why MPGDs? L - |
> Reduced ion and photon backflow to photocathode > reduced D e »

aging and improved electrical stability

> Faster signal development > higher rate capabilities ol S
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Dielectric Thickness: 400 Um
Fused silica window ( Hole @: 400 Um
............................. l_j Hole in friangulor pattern
............................. 2 layers of THGEM (staggered) Hole pitch: 800 Um
first THGEM coated with No rim

G

A AZAAA2AT) > reflective photocathode

L omm - Bulk Micromegas
0 0 0 R TV T /\ b iameges
5mm Suppresses lon backflow (3%) Anodic distance: 128 lUm
oL L L L LL L LLL L L1 Wire @: 18 um
Gas Mixture: Ar: CH, = 50:50 Wire pitch: 63 Um
600x600 mm? Photon detectors
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composed of two equal segments



POWERING, AND-READOUJ,
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Electrode segmentation is essential. Each & [sEEsseSass: “resistive” MM
sector biased via 500 MQ resistor. s rests |ve. ) )
470 MQ in series with each pad
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> discharges affect single sector EEREEEEEEE==C. Sianal collected by buried bad
. - . H ignal collecte uried pa
> operating conditions restored in ~10 s gﬁ,j;m” ar?d ead with AP\);25 chipp
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Voltages rescaled accordingtop and T
fluctuations > stability of gain (~6%) Readout pad size: 7.5 x 7.5 mm? J_i c
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| — | Readout pad pitch: 8 mm T towards Mesh
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_| voltage PSU
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Large number of HV channels (~100) > i sensitive amplifier

compromise between cost and flexibility
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Cherenkov angle resolution
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MPGD-based PDs used during COMPASS ~ MWPC. £ v By
Ring centre (calc.) 16000 — RMS 3.348
rUnS 20] 6[ 20] 7, 202] V4 2022 " l‘j/ .., | 14000:_ Z{_-m::tm l.663c+04¢4.§gjci;?
" = o & - Mean 0.07582 £ 0.00502
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% 10 E_s Maan 45.24 + 0.1241
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R Gain =13 511 +122 Overtow 023 8[| Mean 39.26 + data points
Intecraliw) 1.158a+05 " | RMS l 3 []3
e wind 18827108 S 8{ x/ndf 8.506/ 18 O Poissonian
E Prab 2. 7%93a-08 — M 0 3664 i ] 349
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- 5 6
Max gain that 3
—_— . . o, — -m_
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~  Fit Range: 50 to 160 L . z I et o At saturation:
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~ Formula: PO*exp(-P1%*x) e 2 PRrs > 11 photons
) - * i:i R O@@OO = 1
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Cherenkov angle [mrad]



A LOOK TO THE-FUTURE

For exporting the technology to shorter
radiator (e.g. collider experiment) >
Improve space resolution

Novel photocathode: hydrogenated nanodiamond powder
> Robust to ion bombardment

> Easier to handle compared to Csl

> QE comparable with Csl

. X-Ray Irradiation : 260 Shots/H-ND/Au_PCB Coin
Reduced readout pad size (3x3 mm?) d - .

w 0.1
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..g : ] After 0.263 mC/cm? Charge Accumulation
©0.08— A After 2.895 mC/cm? Charge Accumulation
A prOtOType was prOduced dnd Tested, § : v After 5.527 mClcm? Charge Accumulation
promising reSUITS 0_06_— % ® After 8.159 mC/cm* Charge Accumulation
> non uniformity among pads requires B :
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How | in pad size? 3 et vl AR
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Single photon detection requires extremely low noise electronics

New Front-end electronics: VMM3aq, designed for ATLAS NSW (MM and sTGC)
> Compatible with triggerless DAQ

> Each channel: CSA, Shaper, Discriminator, Digitizer

> Qutput fully digital (time stamp, amplitude, n of channel, ...)

> First tests with UV photons ongoing in Trieste
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