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AMBER experiment at CERN

AMBER (NA66) is a fixed target
experiment at the M2 beam-line in the
North Area of CERN.

The /\pparatus for |V esons and “aryons "“xperimental ~“esearch

CMS AMBER experiment:

IR SRR SPS, North area, EHN2 hall It is located in the same experimental

_ hall (EHN2) in which COMPASS
LHC .
000 experiment was.
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AMBER experiment at CERN

AMBER spectrometer
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The former COMPASS spectrometer was used for APX
measurement and will undergo several upgrades for
the mid- and long-term program.
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AMBER experiment at CERN

AMBER spectrometer
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The former COMPASS spectrometer was used for APX

measurement and will undergo several upgrades for  sm—)
the mid- and long-term program.
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SAS

Torino group is responsible for the Multi-Wire
Proportional Chamber (MWPC) tracking stations.

Part of the MWPCs will be substituted by Micro-
Pattern Gaseous Detectors (MPGD) to face their
structural aging.
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AMBER’s tracking stations upgrade: LMM detector project

Large-area Micromegas detector project: motivation

| >
-» AMBER MWPC stations are structurally aged. During last years we
carried out a refurbishment campaign for MWPC.

-» For AMBER mid and long-term program we decide to substitute a part
of the MWPCs with a resistive bulk micromegas detectors.

Drift Electrode -3OOVA
MICRO-MEsh GAseous Structure $
5 mm Conversion/Drift Gap E Field
Micromesh
150 vm? Amplification Gap E Field ] = A
In the context of AMBER'’s spectrometer = - = =

upgrades several detector technologies
will be employed to enhance tracking
performances and rate capability

@=» Readout Strips ! !

e Resistive

micromegas working principle
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Large-area MicroMegas detector development

Detector design and production

X-coordinate R/O plane

The large-area MM detector (LMM) for AMBER will 1512 St,rtipﬁ
be composed of three different modules covering a mm pite

1 750 um width
total active areaof 1.5 mx1m 4 FEBs: 512 fe channels

Each independent module is a bulk resistive
micromegas in a «face-to-face» configuration

LATERAL MODULES
_*_. —_— 2

60cm CENTRAL MODULE
X - coordinate readout planes

Anodic planes

1280 strips

Mesh electrodes

beam Common drift electrode 1mm pitch
N Mesh efectrodes 250 um U strips width
Anodic planes 150 umV StripS width

UV - double coordinate readout planes o 10 FEBs: 1280 fe channels
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Large-area MicroMegas detector development

Detector design and production

X-coordinate R/O plane

The large-area MM detector (LMM) for AMBER will 1512 St,rtipﬁ
be composed of three different modules covering a mm pite

1 750 um width
total active areaof 1.5 mx1m 4 FEBs: 512 fe channels

Each independent module is a bulk resistive
micromegas in a «face-to-face» configuration

LATERAL MODULES
_*_. —_— 2

60cm CENTRAL MODULF
X - coordinate readout planes

1280 strips
1mm pitch
250 um U strips width
150 um V strips width

10 FEBs: 1280 fe channels

UV - double coordinate readout planes
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Large-area MicroMegas detector development

Detector design and production

Mechanical design and development

J

PCB design and production

J

DLC deposition

CERN MPT workshop

(Micro Pattern Technologies)

>

Bulkage process

Diamond-like carbon (DLC) resistive layer: 10 MQ/cm? Cw
. \
S Mesh electrode high: 150 um e

gas volume closure

AMBER TIGER FEB

suspension holes

[ A3 gas inlet

handling point Micromegas detector assembled
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Large-area MicroMegas detector test campaign

First test at AMBER in 2024

ENESENENEN

HV stability tests

Test facilities validation

Cooling system validation
Mechanical elements validation
TIGER!l-based DAQ infrastructure adapted for AMBER’s LMM
Detector strips capacitances investigation

ip number

£

Chiara Alice
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Large-area MicroMegas detector test campaign

First test at AMBER in 2024 custrmettean erine detrbuton (el srps, atr &)
o/ | [S0ew 17380010
- Limited RO capability (6 FEBs) ol W lM
-  Only shorter strips of UV considered 1001
=> Spill-structure visible in longer strips il ) %
hit rate, charge distribution and in SHMW *‘A W W 'M” !’\H ‘ !fh ' r\ﬂ
cluster rate .
40—
20" P S (TSI N P IR BRI [ [1
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Exlrapolaleq:i MC Truth tracks (Beam, GM09X1_<Z=42608.BI cm) — s = — = =
& i . MBoamTracksXY Hit rate for channel 271 — eFine distribution (all strips, after cut)
< s T (e om . tooof ' oo
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- X-plane not tested due to noise level
LMM active area . GND configuration studies @UniTo allowed us to repeat the test of the X plane in 2025
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Large-area MicroMegas detector test campaign

Beam test at AMBER in 2025

- Extended TIGER-based setup
- Lateral module X-plane readout achieved
- UV-plane short = not tested with Ar/CO,/iC,H,,
- LMM + PADDY400!'3! tracking system
- ToRA-based readout first test
...see Kacpef st _ s ot
- ’ platform
/ A
Norm counts vs X position Norm counts vs U position Norm counts vs V position LMM X plane Rate vs HV
o hProfile_X @ hProfile_U @ hProfile_V |
é [ Entries 1457785 0§19:— Entries 387173 (%1_ Entries 557796 %. o . ArfCC)2
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F 0.07F I F
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Front-end electronics: ToRA-bhased readout

Courtesy of Gianni Mazza internal INFN-To microelectronics

v .
Amplification stage: Discriminator stage: — - JJ— "
gain conirol | BLH |, |
. Charge Sensitive Amplifier (CSA) . Double threshold signal “ ) jjw, .
Programmable gain: 2,6,8,12 mV/fC detection -cs.:/: > bt > SHA Coe Channel .
. Both polarities handling using current e Peak detector A e Cfgggl g
buffer with programmable inversion ° Peak holder for ToT | - i %
Shaping stage: measurement (charge) polarity shaing e ‘{ detector | sk ond | ;
° 3rd order shaper gmmv f ,ﬂ’, i2yIfs
° Programmable peaking time: 25,50,150 and 250ns T
e} e 6]:]1 % Event driven (no trigger) ot e I
% 4 data registers for time acquisition oo | Analog ™%, Channel [ peakine o
% Two 32-bit words per event (one in Le/Te mode) 7 channel %» (szff SO T p—— L |
«+ Data output sent over 200 Mb/s serial links - ] XY p—— [ s
< Frame lenght : 20.48 us at 200 MHz + _ :
LDl | k Region
Packet type | Header Data DAC_Th[TIEF] 7 s |z 12 Control [
2 bit 30 bits o155 2| Unit s
Data word 0 10 Region[2:0] | Channel[2:0] Le[11:0] Te[11:0] st e £
Data word 1 11 Region[2:0] | Channel[2:0] Pk[11:0] ToT[11:0] 1 L
Header 01 01 Reserved|12:0] Chipld|[6:0] FrameN|[7:0) e |
Trailer 01 10 DataCnt[11:0] CRC[15:0] 7 channels  \—p—ro
Sync 00 00 1100 1100 1100 | 1100 1100 1100 f
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First “Blind” data acquisition
o0 X:beam and off-beam
o U :off-beam
o V:off-beam
o PADDY : off-beam
Data taken in Le/Te mode

e First data decoding ongoing

Tirne-overTheeshold (3l channels)

PRELIMINARY

DataWords (sum per time bin)

o T Py plﬂ"»»'-"“ﬁ\h"“ f“l’“««‘"vf' A
q : v \
00000 1 | | ‘ | | | l
= 1 t |
E 'v‘"‘w""w"#m\j g,»ﬁfwu"v-”-w--’d ‘ m'q"de‘\m-" ‘-,-ﬁ,"mﬂw\f*‘:f*—' ‘ iy aﬁn
: : ToRA ASIC
200000 N DA PC .
OFF: ON: Q Genesys2 Breakout board (INFN Torino)
."g il PRELIMINARY FPGA (INFN Bologna) AMBER ToRA FEB
SpilL_spitl | (INFN Torino)
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Conclusions

experiment upgrade program

From triggered to streaming data acquisition system
, e data concentrators, storage and processing development
- ) ® trigger-less/self triggered front-end electronics development for all detectors = ToRA ASIC development
A

Several detector technologies will be upgraded - LMM detector project

arge-area /icro'/ egas detector development project

For AMBER-DY (post-LS3) program

First prototype of the lateral module designed and produced in 2023-2024
% Test campaign started in 2024 with several readout

LMM first prototype HV stability issue investigation at MPT @ CERN
More prototypes tests and central module production expected during 2026

rino “eadout for “MBER ASIC development

Designed and produced in 2025

First characterization and tests in 2025 -2026
Stand-alone DAQ system development ongoing
Integration with AMBER'’s FriDAQ (during-LS3)
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AMBER experiment at CERN

AMBER Physics program Phase-I DARK MATTER: Courtesy of Davide Giordano

Introduced at beginning of 1900s
Discrepancy between astrophysical data and theoretical values of

d Antiproton production cross-section for otational velocities of galaxies
indirect Dark Matter search (APXS)

Several explanations:

0 baryonic nature
0 Proton radius measurement (PRM) 0  modified gravity

0 particle models Y Weekly Interactive Massive Particles
0 Drell-Yan processes for Kaon and Pion

Indirect search:
PDFs (DY) DM particles annihilate/decay into SM particles

Antimatter is produced in spallation

AMS-02 measurement: (on ISS since 2011) X DY W pr%ctehssTstbettvv;Tenl\jl:o;mic Rays
and the Interstellar Medium

High precision measurements show tension between

. . . X et Py, a Wt .. Antiprotons are considered one of
experimental and theoretical pbar flux in [10,100] GeV bY.q the channels

Severe uncertainties in theoretical models due to limited Experimental measurements at accelerators:

k”OW.l.edgbe of pbar pr]?fduc"icf’” Cross ?ﬁf“?” i?” »  NAB1/SHINE: pp — pX at/Syy € [6.3,17.4]GeV
p+pY pbar+X Y effect of DM annihilation” « LHCb: pHe eﬁXatM: 110 GeV

« AMBER: pp — pX ,pHe — pX ,pD — pX at,/Syy € [10.7,21.7]GeV
Chiara Alice TIPP 2026 | Technology & Instrumentation in Particle Physics 02.02.2026




AMBER experiment at CERN

AMBER Physics program Phase-I

APXS measurement at AMBER:

0 Antiproton production cross-section for timeline
indirect Dark Matter search (APXS) Oct 2022
. _ 1 week
0 Proton radius measurement (PRM) Test run
APXS
0 Drell-Yan processes for Kaon and Pion .
PDFs (DY) energies
Beam at AMBER:
0 Located @EHN2 Y fixed target layout . T
6 400 GeV/c primary proton beam from 3 °%.._
SPS impinges on production target T6  § o6
0 secondary beam collected (hadrons, § r
muons or electrons) at 60-250 GeV/c B L
0 beam PID: 02 : ::
two CEDAR (Cherenkov light based) o=
dETECtOI’S 60 80 100 120 140 160 180p (Ge\%?o

Chiara Alice TIPP 2026 | Technology & Instrumentation in Particle Physics

Courtesy of Davide Giordano

p+H -p+X

|[p+He - p+X| p+D -p+X

May-July
2023
Physics
APXS
year target
2023 LHe
2024 LH2
2024 LD2

May-July
2024
Physics
APXS

energy[GeV]
60,80,100,160,190,250
80,160,250

80,160,250
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AMBER experiment at CERN

AMBER Physics program Phase-| Courtesy of Jan Friedrich

0 Antiproton production cross-section for PRM beam at AMBER:
indirect Dark Matter search (APX)

0 100 GeV muon beam
. . 0 active-target TPC with high-pressure H2
0 Proton radius measurement (PRM) ® high-precision tracking and spectrometer for muon
reconstruction
0 Drell-Yan processes for Kaon and Pion 0 70 million elastic scattering events in 103 < Q2 < 4x102GeV?
PDFs (DY) 0 precision of charge-radius below 1%

—
i
g

41 Sl | [T — H= — s H-H

N Scintillating-fiber tracker HEEEEEM Silicontracker [ | High-pressure hydrogen time-projection chamber [ 1 Helium/vacuum beam pipe

PRM-FIO1

PRM-SI01

PRM-FI02
PRM-SI02
PRM-TPC
PRM-FIO3
PRM-SI03
PRM-5104
PRM-FI04

First physics run planned for this year!
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AMBER experiment at CERN

AMBER Physics program Phase-I

0 Antiproton production cross-section for
indirect Dark Matter search (APX)

0 Proton radius measurement (PRM)

0 Drell-Yan processes for Kaon and Pion

PDFs (DY)
[AMBER Proposal, ]

© 25 1" NA3 extraction (DY =+ and «~ data)

> ———— SMRS 10% sea contribution
w -------- SMRS 15% sea contribution
\Cﬁ o \ v - SMRS 20% sea contribution

D B JAM:DY + LN
N([J ——e—— Projection for 280 days on C-target

1.5

IIII|IIII|IIII|IIII

4.3 < M/(GeV/c) < 8.5

0.1 02 0.3 Oj4 05 0.6 0.7 0.8 09
AMBER proposal

X,

Courtesy of Bernhard Ketzer and Michela Chiosso

Drell-Yan (DY) physics program:
Aiming at study Pion and Kaon PDFs : i* and K* induced Drell-Yan

Motivation:

0 Pion-induced Drell-Yan data collected by NA3, NA10, WA39
(CERN) and E615 (Fermilab), more than 30 years ago

0
0
AMBER:

0 Isoscalar 12C target t
0

0

measurement)
0 Ktrand K beams

New AMBER spectrometer

configuration planned after

LS3 for DY measurements.

Chiara Alice TIPP 2026 | Technology & Instrumentation in Particle Physics

Sea and gluon PDFs basically unknown
Mostly heavy nuclear targets (Pt, W) t+ large nuclear effects

minimize nuclear effects

“+and “ - beamst separate valence and sea
important gain in statistics with respect to NA3 (sole

Ty >
» »

2 s

Pion-induced Drell-Yan dimuon production

02.02.2026


https://cds.cern.ch/record/2676885?ln=de

LMM test @ AMBER: readout chain

AMBER TIGER-based readout chain:

LV power supply

SE CLK—I

FCS Local Fan out

[ ETH switch

| \ \ \
GEMROC modul
AMBER -micromegas_FE Data and Low Voltage Patch designed atanL:\lelfe Lgcal FAN OUT
designed at INFN To Card - DLVPC designed at INFN Fe

designed at JINR

TIGER-based front-end board
adapter for data and LV

Chiara Alice - AMBER collaboration meeting - 03.12.2024

Configuration and control
signal distribution
Data concentration

Trigger and clock
distribution




LMM test @ AMBER: readout chain

TIGER ASIC

Torino Integrated Gem Electronics Readout

| Font end architecture I

B ~~» Fast shaper

Time
Data

Channel

‘ L Control X 64

Logic

PreAmplifier Sample and Hold —
10-bit Charge
Slow shaper Wilkinson | Data

ADC

I TAC
Vth E 1 4x Front end board (FEB) I
Disc Energy Branch
.
Chip features:

* 64 channels

* Power consumption < 12 mW/channel
* Sustained event rate 100 kHz

* Input dynamic range up to 50 fC

¢ Time resolution< 5 ns

Chiara Alice - AMBER collaboration meeting - 03.12.2024

ENC < 2000 e rms with 100 pF input capacitance

Analog read out providing charge and time measurement
Digital logic protected from single event upset (SEU)
Tunable internal test pulse generator

110 nm technology




Conversion factor distribution for TIGER 1

Efine (dgt)

. . T
Energy calibration (S&H mode) o @
S 20— Mean 0.1132
©F StdDev  0.012
eFine calibration in SH mode: 18-
Injecting a know charge pulse one of our FEBs was calibrated (unfortunately not all of 161
them since they were in use by the straw team). the conversion factor is shown. 14
122—
10—
Example RUN1 SUBO: 8
conversion factor (CF) ~0.12; eFine_cut = 150 dgt Y Q=18fC S
4
2F
O:I'IIIIW/ M}ﬁllllllllll
_ 007 008 009 041 012 013 0.14 015 0.16
350(— _x&ﬁ —cho CF (fC/dgt)
A =iol Conversion factor distribution for TIGER 0
300{— g 221 e
L € - ntries 63
B é 20 Mean 0.1257
C E Std Dev 0.01226
250 18
C 16
200__ 14:_
- 12—
150{— 10
: 8
100 E
- oF
n 4=
50 I = /
B 2 ’ 7
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60
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clusterTimeMean htemp

- Entries 46704
Cluster analysis
140 || |StdDev 1.744e+10
Clustering algorithm: 120 - = 1.3kHz
based on eFine distributions an energy cut is applied. the hits passing the cut are
then ordered by time and the algorithm is building cluster if it found hits on adjacent 100
strips

Probability of having two hit within 20ns

- 70D Hz
(AT): il
P1 = Rt AT = 14kHzi20ns = 2.8t104 -
207"IL1JDIL11210‘l ‘3|DI Jl4-‘01IIJSIOLJJIES())(‘IOS‘
for 2 independent strips:
P2 = (2.8t107)?~ 7.84110°8 rates off-spill : 14kHz New cluster rate
rates ON-spill: 17kHz

E“mbe; ?:)30”3 windows in 1s: Fitrat To Ghamel 271 bug found in cluster building

n =7 E toon Y , = algorithm on the edges of
Number of pairs of adjacent strips = 127 b3 WW M:“W chunks

|
o A W

Number of casual cluster (not from beam)

10000

Ncasual= Nwin't.Npairs.t.P2 = 30002—-
5t107t127t7.84t10-8= 498 cluster/s 5000 - , ,
40001 ) '
2000
UO_ - 1ID - 2‘0 B SID o 4‘0 S SID B

60
Time [s]




Large-area MicroMegas detector test campaign

Cosmic rays studies @ University of Turin Cosmic Rays Rate vs High Voltage Res X
= 2201
%’ 200; - AI’/002 .
- Cremat CSA + CAEN NIM ‘ ) "y E 1o | - AICOLIC,Hy
shaper RO ‘ : 800
= Scintillators PMT reference 1407
= Cosmic fluxes comparison 120
- Noise improvement allowed 100r-
us to test X-plane in 2025 s0F .
60—
HY. a0E . )
! 200 -
Detector OELLL;LLL;AJ\ I S S N ST AT AT B
420 440 460 480 500 520 540 560 580 600

HV [V]

SIGLENT
Messure D1 Math [ Analysis

Oscilloscope Oscilloscope

Cremat amplifier:
fesn = 1.5 mVEC1
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LMM lateral module detector prototype stackup

terial Densit diati
N o A Stackup
PDG) [mm]
X shielding and connector layer : 35um copper

-3.2mm Glass epoxy iati
Cu 8.96 14.36 X strip layer : 35um Copper reSIStIV5eO>(()V

-50um Prepreg °~
“50um Kepton URURRIRRURI A

X DLC layer

-pillars 150um

X mesh: 45/18
Prepreg 1.47 354.9* Drift gap : 5mm drift

X -
Drift PCB: 500 um glass epoxy, 17 um Cu 300V

Kapton 1.42 285.7 drift -300V

Drift gap: 5mm uv
photoresist 1 340.7 UV mesh: 45/18

-pillars 150um

UV DLC layer

-50um Kapton
DLC 3 121.3 -50um Prepreg I

U layer: 35um Copper _r 500V
Stainless 7.93 14.22 -28um Prepreg resistive UV
steel V Layer: 17um copper

-3.2mm glass epoxy

UV bottom shielding and connector layer: 35um copper

* from Radiation length of the ALICE TRD

C. Alice - MM stackup weight and X0 - 17/10/2024



https://www-physics.lbl.gov/~gilg/PixelUpgradeMechanicsCooling/Material/Radiationlength.pdf

LMM lateral module detector prototype weight

X shielding and connector layer : 35um copper

-3.2mm Glass epoxy
material Densiltv X strip layer : 35um Copper
lg/em”3] -50um Prepreg

-50um Kapton

Cu 8.96 X DLC layer

-pillars 150um

X mesh: 45/18
Glass 198 B LU
epoxy Drift gap : 5mm
Prepreg 147 Drift mesh : 45/18

Drift gap: 5mm
Kapton 1.42

U.V mesh: 45/18
photoresist 1 -pillars 150um

U.V DLC layer

-50um Kapton
DLC 3 -50um Prepreg

U layer: 35um Copper
Stainless 7.93 -28um Prepreg

steel V Layer: 17um copper

-3.2mm glass epoxy

U.V bottom shielding and connector layer: 35um copper

Total mass first estimation: 7.812 kg

C. Alice - MM stackup weight and X0 - 17/10/2024

Cu:
SHIELDING x2: (0.0035*100*51.2)*2 cm3 = 17.92*2 cm3
X strips: (0.0035*100*25.6)cm3 = 8.96 cm3
U strips: (0.0035*100*32)cm3 = 11.2 cm3
V strips: (0.0017*100*32)cm3 = 5.44 cm3
Total copper = 550.5 g

Glass epoxy:
x2 (0.32*100*51.2)*2 cm3 =1638*2 cm3
Total glass epoxy = 6486.5 g

Prepreg:
x2 (0.005*100*51.2)*2 cm3 = 25.6*2 cm3 ;
x1 (0.0028*100*51.2)cm3 = 14.336 cm3
Total Prepreg : 96.338 g

Kapton:
x2 (0.005*100*51.2)*2cm3 = 25.6*2 cm3
Total Kapton: 72.704 g

Photoresist (uniform layer approx):
x2 (0.0150*100*51.2)*2 cm3= 65.536*2 cm3
Total photoresist: 127,072 g

DLC:
x2 (0.01*100%*51.2)*2 cm3 = 51.2*2 cm3
Total DLC: 307.2 g

Stainless Steel (uniform layer approx):
x3 (0.0018*100*51.2)*3 cm3 = 9.216*3 cm3 28
Total SS: 219.25¢g



The medium-size, 400 cm? Micromegas (Paddy400)

* Two similar medium-size 5
Readout section
detectors named Paddy400-1 T ' i (120 pads)
and Paddy400-2. 1
« Resistive layout: double-layer : Active section
. . I £ not readout
DEC co.nflgu.ratlon with S (120 pads)
grounding vias every 8 mm. o P
2
* DLC Resistivity: :axdz?;t:é; igggzzdr:m
~25 MQ/a (top layer) - Hoadiubanen:
~35 MQ/o (bottom layer) 1x8 mm? 40x192 mm?2
1920 pads
* Active area: 200 mm x 192 mm.
» Pad structure: 1T mm x 8 mm
(rectangular, favouring one * Readout: Out of 4800 pads, only 1920 are  * The central area 9.6 x 4 cm?
coordinate for high spatial directly connected to 128-pin connectors can be read by 4 front-end
resolution). (limited by channel density and hybrids connected to 128-
« Total channels: 4800 pads mechanical constraints). The remaining pin connectors
pads are grouped for possible

connection.
M. lodice — AMBER Technical Board Meeting — 2/09/2025 7



Large-area MicroMegas detector test 2024

Data rate: X plane Data rate: U plane " Data rate: V plane
X
= ) ; 5 F
3 6 5 30 T 60—
3 ¢ 2 2l
é il g ] 300 6 50; i i
EE F | <E i
I i 250 F
ol 40—
r ‘ ‘ 200 -
I | ‘ 30—
150 F
il 20—
e 100 ©
10—
50 E
el | P IR P ST S
PV ATSTEETE ATIVSTETS STSTRTENTN STREATI 0 250 300 350 400 450 500 600
150200 20 30 %0 409
trin
Data rate: U plane Data rate: V plane
% - w5 -
S 2 S 60—
2 r
2 3 400 2tk
8 @ & -
= o o L 50— 1
£ g 350 g7k
300 i
250 F
3 - i
2d 200 E
150 - |
100 5 oE
3 ( -
- | 50 E
0' 1
250
500 300 350 400  °
Strip Strip
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Large-area MicroMegas detector test campaign

‘Threshold Scan Tiger 1, counts

i i -
3000
- 0

Theeshold Scan Tiger 5, counts Threshold Scan Tiger 6, counts Threshold Scan Tiger 7, counts

20000 20000
E 10000 & 10000 10000
E iw‘ ‘1 H E i‘(
] © w °o 1w PR ° w2 ©
gt v v

GEMROC 0
X plane GEMROC 1 UV plane
upstream downstream

GEMROC 2

Threshold Scan Tiger 4, counts.

20000
“ 13000
$0
8 10000
000
°o m 20 )
v oigits]

[o] [+] [=] [ BN

SALEVE JURA
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Large-area MicroMegas detector test campaign

Threshold Scan Tiger 0, counts Threshold Scan Tiger 2, counts

Threshold Scan Tiger 1, counts

Threshold Scan Tiger 3, counts

20000 sk 20000 S
15000 15000 15000
10000 6 10000 & 10000 6 18066
5000 5000 5000 5000
o o o 0
0 » 2 » % B o 2 % 4 2 &
¥ Threshold [Digits] V Thveshold [Digits V Threshald V Thveshold [Dighs]
Threshold Scan Tiger 4, counts Threshold Scan Tiger 5, counts Threshold Scan Tiger 6, counts Threshold Scan Tiger 7, counts
’ o w0 60
20000 20000 20000 20000
50 : 5 0
0 15000 w0 15000 P 15000 w0 ] 15000
) § % HE)
2 : 2 ; 2 2 i
5 » 10000 6 10000 8 10000 6 10000
» 20 20
5000 5000 5000 %000
0 1 10
0 o o 0 o
o £ P ; 0 2 » PR o 1 20 % P °o 2 N 4 % &
Threshold (Dig v Thveshoid [Digits] V Threshald [0 V Threshold [Digits]

BEEEER

GEMROC 0
X plane GEMROC 1 UV plane
upstream downstream

GEMROC 2

[o] [+] [=] [ HEE |

SALEVE — JURA
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Large-area MicroMegas detector test campaign

Threshold Scan Tiger 0, counts. Threshold Scan Tiger 1, counts Threshold Scan Tiger 2, counts Threshold Scan Tiger 3, counts
@
i 20000 o0
s » i
. i
] §o
10000 S 10000 10000 S 10000
“ooé - 00 - o0
A "
: i . .
I T Y T ) > B ® e T TR
Ve Do " Tvesola D] ¥ Ivesold D]
Threshald Scan Tiger 4, counts Threshold Scan Tiger 5, counts Threshald Scan Tiger 6 counts Threshold Scan Tiger 7. counts
-~ 30000 20000
- - ss000 15000
i i
"
2000 1 B w000 5000
5o om miome -

EE]
V Threshold (Digs)

© 2 B
V Threshold [Diges] V Theeshold [Digits|

INEEE

GEMROC 0
X plane _ UV plane
upstream downstream

GEMROC 2

[o] [+] [2 BN

SALEVE JURA
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Large-area MicroMegas detector test campaign

LMM X plane Rate vs HV x10

Gain
T

G . ArfCOE I ] .................................. ................................. ..............
Isobutane 100 T — A - -

%
T T T
-
u
n
L |
~J
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IIII|IIII
——

10* - = 50 T ................................. + .................................. ..............

. A S (- S T -

e bt L A e

[ P R S R N N R N
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.
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ToRA ASIC > analog channel

gain control

polarity

Chiara Alice

[

shaping time
control

Vli.\ i\
BLH
SHA

validate
— hE

>
u

v
wt

measure
I >

Peak

detector
peak_found
Ramp L The stop
generator H >

095,
0.90
0 Ki:
|
> 0.801
Channel
Control .
Logic HE. 07
5| 8| =
gl 5| 3
HE N
1y 6y 0-To0 5300 5000 5500 mb:c 1500 5uh;n %300 6000 6300 7000 7300 8000
Time [ns]
LE-TE times | J |
Peak time
ToT end | |
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