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The COMPASS experiment el

Dedicated to nucleon structure and spectroscopy studies
On CERN-SPS 160 GeV u beam (Preévessin site)
Need to identify hadron particles

2" spectrometer

o Micromegas, Saclay Drift Chambers
s\ SciFi, Silicon
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The COMPASS RICH detector MONCHEN

+ built by INFN Trieste and ICTP 8 CsI-MWPC
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COMPASS groups on focal plane 6.6 'LLH ‘
+ designed to identify particles NN o
between 5 to 50 GeV 80 m* C,F spherical mirrors
RICHT vessel
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The RICH MWPCs el

8 chambers with 2 photocathodes each, methane gas

Electronics

quartz
B mit CEeT window
collection
wires
ST =g 2 P 2 s oty 2 KRN L 2 e ot {f:j’"f
cathode
5mm /wlres
¥
....................................... .. sense
7 Wires
2 mm -
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% iy sl film cgthode
i 2 P, — pads

photocathode: 72x72 pads of 8x8 mm?

@ y detection range 160-200 nm
window gas gain ~ 3.10* at 2000V
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The RICH MWPC read-out MUNCHEN

Sepyice de Phyanue Nu-.]'emr?'

Present electronics based on Gassiplex amplifier
* clectronics noise ~1000 e

* but large integration time (~3 us, compared to up to 1 Mhz hit rate in central region)
* long dead time needed by amplifier to restore the base line (~5 us)

Features to improve
* signal over background improvement by reducing integration gate
* dead time reduction to stand higher trigger rate (up to 100 kHz)
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Upgrade of the COMPASS RICH MONCHEN

o F

2 complementary projects:
+ replace MWPC by MaPMT in the central region (cf. A. Ferrero's talk)

+ replace read-out electronics by a new one using APV25-S1 amplifier
in external region
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The APV25-S1 chip read-out MONCHEN

Principle: to use APV25-S1 chips to amplify, sample and
multiplex analog signals, which are then read by ADCs

Main characteristics of the APV25-S1:

® 128 channels / chip, low cost

+ fast analog signal pre-amplifier, shaper and multiplexer, adjustable time constants
¢ 40 MHz sampling on 192 cells analog pipeline

* designed for CMS silicon microstrip tracker

+ already used on other COMPASS detectors (GEM, Silicon tracking detectors)

APV?25 functional schematic

Joint project between TUM Munich :
and CEA Saclay COMPASS groups L EEm
—‘-d I-L“— {prog.gain)
R — 1| DOU0 5 i
N . pipeline S% P stage
— H - - n
z @ﬁf v P
Pieainp shaper — —=
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3 samples read for each hit to
0 e 050 ™~ get informations on signal
L N shape and timing
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Tests 1n real conditions MUNCHEN
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12 front-end cards (432 ch. each) built to equip
a whole photocathode in RICH central region

Tested with u beam in ~ nominal conditions

data
collector

APV cards ADC cards

CETYTTTTTETTT |-'|-1-
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Amplitude spectrum MONCHEN
: e . P Az
APV cluster amplitude | fcusMPd2 | Gaqqinlex cluster amplitude J’ﬂg;u'ﬁ \ '1\1
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due to shorter simulation lower threshold (better
integration time noise figure)
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2D profiles of the RICH central chambers
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Ar=r_ —T1_
where I_1s the radius expected if the
particle is a pion (ring center given by
tracking system)

Cuts:
° a'2 = al
° a2 = aO
> 2400 ¢ (~3 0)

o
cluster

Number of clusters =11.2
similar to Gassiplex

S/B =2.13 compared to
0.35 with Gassiplex
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Time measurement resolution

Time measurement with al/ a, ratio
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Effective time gate MUNCHEN

dR (hit-ring) [cm] VS time [25 ns units]

Normalized
nb of hits

Normalization by the number of

E | I
05l | Measured effective time oaf
4 _In-time hits easured effective time gate

e | la— full width: 375 ns
02) [Emadl o I e, at half maximum: 250 ns

(ot
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dR (hit-ring) [cm] VS time [25 ns units]

i

50% background hits are in time

DAP
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Signal — background comparison

Two slices

Slice 16-20 and slice 36-40
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Readout dead time
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, Old Gassiplex electronics

, APV 40 Mhz read-out

Almost no dead time up to
40 kHz trigger rate
Low dead time up to 80 kHz
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Conclusions

&

Project to read gaseous CsI-MWPC photo-detector with fast

electronics
More efficient than classical slow electronics: I
* Same signal / noise ratio T KPV ~ADE darfls

* Small effective time gate (< 375 ns) TR TR ATTARIRAIN
* Time resolution < 30 ns for 50% of the clusters
* [ow dead time (M MaPMT
* Highly integrated and cost effective read-out

L b ERARERIRREY

=
—
=
=
=
=

This electronics will be installed on COMPASS
RICH detector for the 2006 data taking period [T I EILIETLILL
(~62000 channels)
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The COMPASS RICH detector MIDEN

Beaune2005 19-24/5/2005 D. Neyret Fast read-out of the COMPASS RICH CsI-MWPC chambers using APV25 amplifier chips 18



TSR DS DA

_Sep'itb-de Physique Nucléair®® =~

I

TECHNISCHE
UMNIVERSITAT
MUNCHEN

Spares
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radiator : (I, . length: ~ 3 m

IMITTOrS ©

gpherical, focal length: 3.3 m, /
reflectance = 809 for A = 165 nm, |
total surface: (5.3 % 4) m?

photon detectors: MWPC's
with Csl photocathodes.
ont of spectrometer acceptance,
total active surface: 5.3 m?

read-out electronics :

analog read-ont

(mainly for good efficiency].

&3 I channels in total,

av. expected ocenpancy: ~ 5% |

total maxamnm data Hus:
2.5 GB [ sec n spill
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APV Chlp MUMNCHEN
APV 25 functional schematic

MU /P
T Stage
—*—d I-L“— (Drog gaing
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1
imsrerter L
— — pipeline |SiH
— L = :—5‘I>— ?
s I T
=B

Preamp shaper —

[] 1281 pifferentic
MUX crent
O P ztage

PYTE P

APV configurable parameters :

- VFP - preamplifier feedback voltage bias defines falling edge of the signal
after preamplifier

- ISHA - shaper input FET current bias defines the rise time of the shaper
- VFS - shaper feedback voltage bias defines the falling edge of the signal
- MODE: single sample or triple samples(Silicon&GEM)

Standard APV settings: VFP = 30, ISHA = 30, VFS = 60
RICH APV settings : VFP = 40, ISHA =5, VFS = 170
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current Results on simulations
- (by E. Delagnes)
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COMPASSATZ APY_CHAIME schemotic : Jcot 28 18:45:48 2P04

Compass Rich: ballistic deficit for tfiltre=128ns
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Ballistic deficit vs peaking time
(symetrical output signal)

APY_R[CH. Ballistic deficit va peaking—time [measured for dirac)
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Test on Rich with beam

TECHNISCHE

asials  « Muon beam at low and high intensity with CH, target

» 1 central photocathode fully equipped with 12 front-end cards
and 4 ADC cards

o F ]
4

!
~

» For each APV setting: pedestals + timing scan + data in time
» (@assiplex electronics enabled during the tests

»  Analysis with reconstructed events
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Noise measurement
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