IM‘PEID The 8t International Conference on Micro-Pattern Gaseous Detectors

USTC HEFEI Oct.14™M - Oct.18™M 2024 USTC-Hefei, China
ROR4%

LI

U-RWELL muon system
and pre-shower for FCC-ee

INFN
R. Farinelli, on behalf of INFN Bologna/Ferrara/Frascati/Torino C



Outline

IDEA detector and yRWELL pre-shower and muon systems
- MRWELL technology

- Layout optimization 1D

- Layout optimization 2D

- TIGER + yRWELL testbeam preliminary results

- Simulation plans
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IDEA detector



IDEA baseline detector concept

Here is shown the original concept but some update/upgrade are under study (i.e. EM calorimeter)

LEGENDA
drift chamber
drift chamber service area

magnet and iron return yoke
calorimeter

Booa

20pmx20pm (inner barrel layers)

50pumx1mm (outer barrel layers)

50umx=50um (forward disks)

Si strips double stereo layer 50pmx10cm

HURwell double layer 0.4mmx50cm

HRwell double layer 1.5mmx50cm

absorber (lead)

luminometer

steel simulating compensating and shielding solenoids

Si pixels

vacuum tube

vertex region zoom
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The IDEA pre-shower

High resolution after the magnet
to maximize the energy resolution of
the dual readout calorimeter
and tag 1m0 and y

Efficiency > 98%
Space Resolution < 100 pm
Mass production
Optimization of FEE channels/cost

pitch = 0.4 mm
FEE capacitance = 70 pF
1.3 million channels

magnet and iron return yoke

D b &
[] calorimeter
== Si strips double stereo layer 50pmx10cm
- uRwell double layer 0.4mmx50cm
z‘ —
Barrel Preshower
0

50x50 cm? 2D tiles
to cover about 130 m?

¥ 5
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The IDEA muon detector

[C] magnet and iron return yoke
[] calorimeter

Reconstruct and tag the muon e
with three layers in between Iron yokes iy "
the iron return yoke and

reconstruct LLP ﬁw Egﬂ,ﬁg@;

s
E
— HRwell double layer 1.5mmx50cm .
5

Efficiency > 98%
Space Resolution < 400 pm
Mass production
Optimization of FEE channels/cost

pitch = 1.5 mm
FEE capacitance = 270 pF
5 million channels

50x50 cm? 2D tiles
to cover about 1525 m?

N
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URWELL
technology and R&D activities



<R

U-RWELL technology

The y-RWELL is composed of only two elements:
e U-RWELL_PCB = amplification-stage ¢

resistive stage ®

readout PCB

e cathode defining the gas gap

M-RWELL operation:

—

A charged particle ionizes the gas between the two detector elements

2. Primary electrons drift towards the y -RWELL_PCB (anode) where
they are multiplied, while ions drift to the cathode or to the PCB TOP

3. The signal is induced capacitively, through the DLC layer, to the
readout PCB

4. only two HV for the drift region (cathode-drift wrt PCB TOP) and the

amplification region (PCB TOP wrt resistive stage)

G. Bencivenni et al., 2015 JINST 10 P02008

Cathode PCB
Copper 5 ym

kapton 70 pm |
50 ym

Drift gap

DLC layer (<0.1 pm)
p~10+100 MO/

Pre-preg /

Rigid PCB / l

electrode

Top copper layer
——
kapton—™"

Resistive foil (p)
)

Pre-preg —

Pads — «

NOT IN SCALE

¥ 8
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G. Bencivenni et al., JINST 16 (2021) 08, P08036

U-RWELL technology

€
3 10° HY .
Well known performance on prototypes 10x10 cm? active area: 2 \\ g
0
[0
x
g 107 B{
© { cmmem s e o
efficiency > 98% & EC_CTPC
spatial resolution < 100pm _‘L_Lcl -
rate capability ~ 1-10 MHz/cm? - EULLLL

The detector is build up by two “pieces” only.
This simplifies the construction, the assembly and the HV operation wrt
MicroMegas and triple-GEM

The uRWELL technology fully compatible with standard PCB building
procedures allows an easy Technological Transfer to industry,
opening the way towards industrial mass production.

See M. Giovannetti talk.

N
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https://mpgd2024.aconf.org/presentation/44.html

U-RWELL R&D history

R&D on low-rate layout R&D on high-rate layout

New p-RWELL ideas DOT
(in collaboration

with RD51)

v R&D start

slice test:

DC+ i cee e s TS [PV n =N
preshower+ DLC Readout 2D readout  TIGER FEE
dual_calo+ Resistivity  segmentation

muon +
2D readout
R&D on large area and 2D readout }(igi 10

2024.10.15 - Hefei - MPGD Workshop - Riccardo Farinelli: p-RWELL muon system and pre-shower for FCC-ee



Layout optimization 1D

the following results are evaluated
using APV25 electronics and
Ar:C0O2:CF4 gas mixture (45:15:40)



Resistivity Optimization

Stability operation

G. Bencivenni et al., 2015 JINST 10 P02008
T. Alexopoulos et al., 2011 NIMA 2011.03.025

Charge dispersion

M.S. Dixit et al., 2004 NIMA 2003.09.051
M.S. Dixit and A. Rankin, 2006 NIMA 2006.06.050

Charge distribution example

alll-

N
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Resistivity Optimization

RD-FCC p-RWELL, DUT multiplicity - 7SADC threshold

ArCO,CF, 45:15:40

.g 7§ . ' Dj ‘
Z F ® 40MQ/ :
T 6 |e 60MYD ¢
4§ b
Active area = 400 x 50 mm2 83 >
Pre-preg thickness = 50 um ==
1=
Resistivity = 10-80 MQ/Q E
Stnp p|tch = 04 mm 200 520 540 560 S80 600 620 640 660 }618\(/)[\3?0
Strip width =0.15 mm
Ra t|o p /W _ 2 6 6 RD-FCC pu-RWELL, Resiiuca‘}s.clfséf?foolution—75ADC threshold
=2. o s
g [
i b
An HV scan shows a large range of g < Sovin:

operability with a cluster size range [1-5]. —
The core spatial resolution is better than o

50 ym with a strip pitch of 400 ym and o

center of gravity algorithm. w

520 540 560 580 600 620 640 660 680 700
HV [V]

RD-FCC p-RWELL, DUT efficiency - 7SADC threshold

ArCO,CF, 45:15:40

The dependence on the DLC resistivity

T i o
is smaller in the range 40-80 MQ/o for 2 T
. . E ° 60 MQ/D
cluster charge and cluster size, while the '™ / < v
major dependency are observed in the oS-
04F
efficiency. 03
02F
0,1%
T T T
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Resistivity Optimization

<R

Stability operation

Charge dispersion

40 MQ/O 200 MQ/O

3@: 14
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Pitch scan

charge distribution

c c

) o)
- 450 450 -
_.c_,U 400 400; B

(- 350 ss0f C

() 300 300? (())

E 250 2502— E
O) 200) 2002—

O 150 150?— 8
(Vp] 100) 100; (7))
_C 50 50—

(@)) Y% & 6 4 =2 0 2 4 68 10 L [ S 6 8 10 ;
= =

strip readout
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® surip pitch = 0.4mm

@ suip pitch = 0.8mm

Cluster size
"

® strip pitch = 1.2mm

Pitch scan

35—- 2
Active area = 400 x 50 mm2 E . | .
Pre-preg thickness = 50 ym 1 s g ¢ ¢
Resistivity = 80 MQ/Q '

Strlp pltCh=04/08/12/16 mm 0 S0 S0 S8 600 63 o 660 580
Strip width =0.15 mm HV [V]

v
)
(=]

Ratio p/w = 2.66/5.33/8.0/10.66 E wf
An HV scan shows a cluster size Z.F NS W N N N .
scaling with the pitch plus threshold E . S I
effects. g AR
The smaller is the pitch the better is e
the resolution. If a cluster size of 2 is o Vi)

. 2 E i [ § §
not reached then resolution of £ oF
pitch/sqrt(12) is expected. S
A larger gain is needed to achieve o
the efficiency plateau. A shift of 40V o3k
is observed between 0.4 mm and 1.6 oif : ‘

mm
HV [V]16
J7 A\
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Pitch scan

400

350

300

150

100

50

En

high segmentation

)

pitch = 0.4 mm
o, <100 pym

400
350
300

250

150
100

50

%0

8

pitch = 1.6 mm

l

0, <400 pm
but
larger gain needed

low segmentation

2
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Focus on efficiency at high gain

Looking at the efficiency at high gain, a drop is observed if the “efficient” event are
selected within 1mm (10 sigma) or 1cm (100sigma).

Clusters are there but a small faction has a larger residual value.

TB2022 DUT u-RWELL, Efficiency

TB2022 DUT u-RWELL, Efficiency
g l C . Recosm‘ion - Pass5, § 1 C ‘ R« truction - Pass! . L LI
5098 o o 3 8 o >0.98F [ T
Q Q
8 0,96 F | ? 0 P I
5026 ® DUTO 5096, ® DUT 0
& - = C
m 0.94 - @ DUT 1 m 0.94 - ® DUT |
0.92F @ DUT?2 092 o @ DUT2
= ® DUT3 E ® DUT 3
09g 098
0.88F 0.88F
086, 1 mm cut 0.86 ¢ cm cut
0.84F 0.84 F
0.82F 0.82F
0.8 _l 1 11 1 11 1 11 1 11 11 1 1 11 11 1 1 0.8 _I 11 1 { - | 1 11 1 11 1 11 1 11 1 11 1 1
500 520 540 560 580 600 620 640 500 520 540 560 580 600 620 640
HV [V] HV [V]
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Focus on the cluster topology at high gain: size

A topological study on the “cluster shape” is performed considering two groups of
clusters with a selection on the residual distribution: within 10 sigma and outside.

The cluster size outside 10 sigma is about the double of the good ones and seems
that the average residual is linear with the cluster size.

o\T C L 17 U L Y LA AL L, L 0 AL L E‘ 10_ 0.02
= = . € C =
5 T % Run 101 - HV=640V - DUTO | ] £ —, B
$ 025 — § Cp | = S — e
= — ;} . 9 3 o - © B e —
g r N 2 61— — — 0.016
w - Cluster size o <10 _ o A - —
0.2 ! — 4 — ol 0.014
I / Cluster size o >10 - N — ‘ |
C A : 2 — . e — |—0.012
(R 777777, s S— C
g 1 o 0.01
C ] C ———— _
C ] -2 —_— — 0.008
O 77 M 1111 [ S R AR S ] i =
| ] A 0.006
i - = —_— . ——
0 ] -6 — 0.004
0.05 C -_ e
r ] = —
E ] -8 - 0.002
0 S i | e chay ] qob v L L L e e Bl
0 5 10 15 20 25 30 35 40 o 5 0 15 20 26 30
Cluster size Cluster size
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Focus on the cluster topology at high gain: time

A shift is also observed the first and the last ionization time.
The faster time in the cluster for good and bad event is shifted of - 10~20 ns

The slowest time in the cluster for good and bad event is shifted of + 30~40 ns

T T T T T [T T T T [T 1T 1T I I S (P O ) ) 7 S O ) JY

= L T C
= 0.14 s, = T
z MM Run 101 - HV=640V - DUTO g MM Run 101 - HV=640V - DUTO |
> B (o) i | : i
= @ 0 n . 2 £ F ’ . '
S I T T ST ST S - ;-,r 0.12F
& B _ t C = |ast ionization ime O <10
01— s s First ionization time o <10 | O [esmmmainenmasiloduamy
E : b Last ionization time o > 10
0.08 B First lonization time O > 10 e 0.08 L LR N - : — Y S P
006: | ,\ . a5 e e e et B e e S ot _: 006:_ _________________ B 1) S S OO | ROTURI | SO
B i " C f E:
0.04 W PiI T SE S (S = 0.04 [ ) ,.. .............. Hasiesaniiss fG,sersasansszanen —
0.02 N ’ S i i ] : 0:02 e meszzes \ R s s
i T O O P i e T | ‘ ] i. {10 | geg i _cp N T— _,3",,,,;'.:'.,. 24! i i,) WS, g T 8 __.,,Jig,_,_____‘__,,___.____4
P50 200 250 300 350 200 50 500 950 200 300 350 200 450 500
First ionization time [ns] Last ionization time [ns]
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Focus on the cluster topology at high gain: events

A good event example (left), shows the agreement between test chamber (blue line) and

tracking system (red line). Charge centroid is used to evaluated the position in the test
chamber.

Bad event examples (mid and right), show the directional displacement of the hits from the
expected position (red). Mid (right) example has extra hits for larger (smaller) time values.

z 300_. ,g. 300, E 300: —
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Layout optimization 2D

the following results are evaluated
using APV25 electronics and
Ar:C0O2:CF4 gas mixture (45:15:40)



Possible 2D R/out layout

The « COMPASS» R/out
requires higher gas gain due
to the coupling of the X and Y
R/out strips

Good perfomance

No easy optimization of the
charge sharing on X-Y views

(*) Y. Zhou et al. NIMA 927 (2019) 31

N.2 u-RWELLs 1D (2x1D)

Drift gap

Drift gap

- np

This option centainly allows to work
at lower gas gain wrt the «COMPASS»
R/out (X-Y r/out are decoupled)

- TB2022 results:

- IDEA pre-shower: Efficiency knee @
550V, 6, < 100 um with 0.4 mm strip
pitch for the

- IDEA Muon: Efficiency knee @ 600
V & 6, < 400 um for a strip pitch

=1.6 mm

u-RWELL - Charge Sharing r/o ()
Chatode

Drift gap

S
1.2mm s e

The charge sharing structures:

the charge transfer and charge
sharing using capacitive coupling
between a stack of layers of pads and
the r/out board.

This technique offers the possibility
to reduce the FEE channels, but the
total charge is divided between the X
& Y r/out (similar to the «COMPASS»
R/out)

(*) K. Gnanvo et al. NIMA 1047 (2023) 167782

u-RWELLTOPr/0
Chatode

Drift gap
X-strips

The TOP layout centainly allows to
work at lower gas gain wrt the
«COMPASS» r/out (X-Y r/out are
decoupled)

- X coordinate on the TOP of the
amplification stage introduces same
dead zone in the active area

4
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Experimental measurements - 2D readout

-

. = . =N

A B B B A B .

H-RWELL 2x1D

<—| wwgo <

X-strips B> 05 mm L

Active area = 100 x 100 mm2
Pre-preg thickness = 20 um
Resistivity = 50 MQ/U

Strip pitch = 0.76 mm

Strip width = 0.30 mm

Ratio p/w = 2.53

j-RWELL 2D (Charge Sharing r/0)

— [ g Ystips | g

CS Readout board

Active area = 100 x 100 mm2
Pre-preg thickness = 4 x 50 um
Resistivity = 50 MQ/Q

Strip pitch =1.2 mm

Strip width = 1.10 mm

Ratio p/w = 1.09

H-RWELL 2D (TOP /o)

X coordinate on the TOP of the

amplification stage

X-strips

Y-strips

2024.10.15

Active area = 100 x 100 mm2
Pre-preg thickness = 70 um
Resistivity = 50 MQ/Q

Strip pitch = 0.8 mm

Strip width = 0.7 mm

Ratio p/w = 1.14
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Charge Sharing and TOP r/o results

TB2023 u-RWELL, Charge 5 TB2023 u-RWELL, Size
H ) Recostruction - Pass0 - pi Beam{HW-thr 0. +Thr 50 - Drift 3p5 kV/em2 i ass(-~pi-BeamiHW-the.0.6.SWe-The 50.- Drift 3pS kMVem2
y-RWELL 2D (Charge Sharing r/o) oY S e e s T : ——ry
m C L 5
%MOOE — 35: @
51200 :— """" 0(CS-X & 3 E I 9
1000 {0 TOP - ¥ LY l
800 =1 0cs-Y o) ® . 25: i 5 1 ] g
. . E ® Top-X % ¢ LA ]
600 [ i = Py 2 e os-x 8
D - T | ] [ i |OToP-Y o)
400: 5 Jl) 8 ¢ . 8 = 15-_ ...... ocs-Y 5 ©
‘ — 200F % [g 0 20 o )
12 mm P Y-strips > ;ﬁ@@e i " 0.0" ’ i
400 450 500 550 600 650 400 450 500 550 600 650
H-RWELL 2D (TOP r/0) v e

TOP r/o does not share the signal charge between X and Y. On the X (TOP) its
cluster size is fixed and the spatial resolution is digital; while on the Y it has a
standard behavior.

CS r/o shares the signal charge between X and Y. The charge sharing
mechanics works properly and it increases the cluster size up o 4; this
improves the spatial resolution .

X-strips

Y-strips

N
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Experimental measurements - 2D readout

p-RWELL 2x1D e p-RWELL 2D (Charge Sharing r/0) p-RWELL 2D (TOP r/0)

- - ———— -

"TrYyvwevww"

X-:ﬂlﬂl
Y-stnps
X coordinate on the TOP of the
amplification stage

P Yesuips »

> i2mm

. . . . . . CS Readout board

X-strips -

Fit Gaus2D on 2D residual distribution

a
Entries 38586 bbb
Entries 12209

Meanx  -0.04946
Meany 001754 Meanx  0.1903
S .| SdDevx 02061 % Meany 0.1715

4600 i StdDevy 0236 g0 ~.] Std Devx 0.3572
iz Std Devy 0.354

99
Entries 10518
Meanx -0.06262
- Meany  -0.1261
.| StdDevx 03622
StdDevy 0.3701

{
\
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Spatial resolution and 2D efficiency

Efficiency

0.9

0.8

0.7

0.6

05

0.4

0.3

0.2

g

0.

@ Efficiency 2D - 2x1D
Efficiency 2D - CS

% Efficiency 2D - TOP

Residual sigma [mm]

0.5

0.45

04

0.35

0.3

0.25

0.2

0.15

0.

Py

_IIIIIIIIII!IIII[IIIIIIIlilllIIIlI[]IIII]IIII|IIII

0.05

@  Residual sigma 2D X - 2x1D
Residual sigma 2D X - CS
s Residual sigma 2D X -

e d e d v b by T B ey
480 500 520 540 560 580 600 620 640

2x1D is the first to reach the plateau and a spatial resolution of about 150um with a pitch of 760 ym

TOP r/o best efficiency is 70% due to the dead area on the amplification stage and it shows similar performance of the 2x1D

CS r/o has a plateau 100V after the 2x1D but it can provide a resolution better than 150 um using a pitch of 1200 pm

<R

2
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MRWELL + TIGER asic



TIGER electronics

. ) Readout chain:
. ;LGiRn%hllp features: ‘T lution < 5 The full readout chain proposed is well known.
channeis Ime resoiution ns_ ) A complete setup is under deployment in
 Event rate 100 kHz/channel * ENC < 2000 e rms with 100 pF input Beijing for the BESIII CGEM-IT where a
* Input dynamic range up to 50 fC  capacitance cosmic ray data taking is ongoing since Dec.
2019

Readout chain

~10000 80 FEBs 80 Data and LV
channels 160 TIGERs Patch Cards 20(+2) GEMROCs 2 GEM-DC
BESIII TIMING AND TRIGGER
HV
Fast control system
fanout
Point to point
LVDS

x16 @
L1 f I
x28 2
L2 e
9
36 ﬂ

X
o

CGEM VME
Connector
Ethernet
LV and data LV and data \2
39K 29

C Short Haul Cable (1.2m) Long Haul Cable (8\10m) Re\=: 80202
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URWELL and TIGER electronics

Detector under test:
- 4 yRWELL w/ 40 cm strip length
1D strip pitch of 0.4/0.8/1.2/1.6 mm

Readout under test:
- TIGER FEE (INFN-TO)
- GEMROC FPGA (INFN-FE)

Goals of the testbeam:
- Define the state of art of JRWELL+TIGER for IDEA Muon system
optimization studies
- Compare the APV-25 performance studies with TIGER
- Performance in Ar:CO2 and Ar:C0O2:CF4 comparison
- Collect data to compare experimental measurement and simulation

Measurements:
- Gain scan to evaluate the amplification/saturation/performance
- Drift scan to evaluate the signal collection
- Threshold scan to optimize S/N

3 30
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Pitch scan w/ TIGER

Similar results are obtained with TIGER electronics and APV as shown in previous slides, even if some differences are present
in the two setup (noise, threshold): 1-2 fC w/ APV and 2-4 fC w/ TIGER. Grounding scheme will be improved in future setup.

A spatial resolution of 100 um is achieved with 400 ym pitch.
An HV shift between the efficiency plateau of 0.4 mm and larger pitch is observed, as expected.

ArCO2CF4 45:15:40 ArCO2CF4 45:15:40 ArCO2CF4 45:15:40
— 500 . -
g L 5 E . - .« & g T Lestsessttgny
5 35 S 450F ) g T S el ot
é E —— Pitch 0.4 mm g 40(); —+— Pitch 0.4 mm . " i O.Bk —— Pitch 0.4 mm . : .
B —e— Pitch 1.2 mm 2 E —= Pitch 1.2 mm 3 . = —— Pitch 1.2 mm
S E S 350F _ " i .
L —e— Pitch 1.6 mm ‘g F —e— Pitch 1.6 mm * | —e— Pitch 1.6 mm
C @ 300 0.6
2.5 E 5
N 250 . L
. E . L .
- O : 200 /®) 0.4 A D),
2 [ pl/ﬁ@//m a & & . ; Wf @//ZW a : . W@//ZW a
- //}@@V g i 150E R /ﬁ@ /y B . /ﬁ@ﬁy
151 o - Sy 100F - A 02 - 4
i ,_ TS R s0f- '
s 85 8 e * E 0 il |
e o e e e . o S B 2o i L L
HV [V] HV [V] HV [V]
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Pitch scan comparison TIGER - APV

Similar results are obtained with TIGER electronics and APV as shown in previous slides, even if some differences are present
in the two setup (noise, threshold).

A spatial resolution of 100 um is achieved with 400 um pitch and a shift between the efficiency plateau of 0.4 mm and 0.8 mm
pitch is observed, as expected.

250
200
150
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50

<R
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TIGER

ArCO2CF4 45:15:40
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Results without CF4 gas

The gas mixtures based on CF4 are suitable for a fast electron diffusion but they are not classified as eco-gases.
Alternative to CF4 are needed. Here the performance of a yRWELL with Ar:CO2 (70/30) is compared with Ar:CO2:CF4 (45:15:40)
A shift in the working point of about 50-100V is observed due to different ratio of Argon but similar results are achieved.

The efficiency plateau is only 50V long, while in ArCO2CF4 it is about 150V.
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Results without CF4 gas

An important comparison between these two gas mixtures is given by the time resolution:

12 ns is reached with ArCO2
7.8 ns is reached with ArCO2CF4

The contribution of the electronics (2ns) and the time-walk are included
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Simulation



Parametrization of a y-RWELL

Dixit et al.

lonization
Electron Drift
Amplification
Resistive
Induction
Readout

Reco

Reading from the webpage https://qarfieldpp.web.cern.ch

is a toolkit for the detailed simulation | | the main area of application is
of detectors which use gases or semi- | | currently in micropattern gaseous

conductors as sensitive medium. detectors.

lonisation > Heed generates ionisation patterns of
fast charged particles

Electric fields - interfaces with the finite element
programs (Ansys, Elmer, Comsol and CST) which can
compute approximate fields in nearly arbitrary 3D
configurations with dielectrics and conductors

Transport of electrons > Magboltz is used for
computing electron transport and avalanches in
nearly arbitrary gas mixtures

TSNS [ GARFIELD++ capabilities ]

J
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https://www.sciencedirect.com/science/article/abs/pii/S0168900206011399

Parametrization of a y-RWELL

The charge density evolution inside the resistive is described by Dixit et al.

The charge on a pad can be found by integrating the charge density function over the pad area:

Q,m(t)- rf(\/-“"‘“)— rf(\/-‘““)[ rf (= "*" ) erf(\!- ] (4)

WhEre X/ou, Xnigh Views Vhigh define the pad boundaries, and o = v2th+w’ .

and it can be extended to the strip layout:

q Iro — I . 1 — I
= |erf — erf O(t—t
2[ (ﬂmm%u)) (ﬂmm%n))] =)

\,
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https://arxiv.org/abs/physics/0605121

Parametrization of a y-RWELL

A charge g=1 is injected at t=50ns, using a tau=10ns and sigma0=10um (see prev. formula).
See the full presentation on uURWELL on my contribution here

CHARGE

u.]

« mid strip

Charge [a.

0.8(—
0.6[—

0.4—

0.2(—

I L s L L L
100 200 300 400 500 600 700

At t=50ns the charge is
collected on the middle strip and
then the charge is moved from
the mid strip to the neighbors

<R

) « MK strip
R mid strip + 1
= P mid strip + 2
L B mid strip + 3
. v T

[

CURRENT

L L |
[0 ) 0 400 (
Time |

At t=50ns the current has a
delta to 1 and then a small
current value flows from the mid
strip to the neighbors. There the
total current is conserved

Readout Charg

C mid strip
= ' o mid strip + 1
r mid strip + 2
0.8— L) o mid strip + 3
06
0.4
D.Zi—
|- T T P
Of9e eo0o008oo0o0o0000666000886088823¢7
i T 1.
02— e et
Lo v lov b bovw e Lo v Lo a Loa o |
[¢] 100 200 300 400 500 600 700
Time [ns]

The induced current is readout
by the electronics and it is
simulated by means of a shaper
(50ns) and an integrator
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https://indico.cern.ch/event/1138814/timetable/?view=standard#day-2022-06-15

Simulation resultS G. Bencivenni et al., NIM A 886 (2018) 36 @ — — —— —— — T
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Conclusion

Ongoing R&D on yNRWELL technologies is focused on developing large-area detectors (50x50 cm tiles) for the
pre-shower and muon systems in the IDEA detector. These efforts aim to optimize performance together the
segmentation of the readout.

Key studies on DLC resistivity, strip pitch, and various 2D readout configurations have provided valuable
information for defining the preliminary layout of the tiles. Further studies are planned to finalize the design,
including the characterization of 2D readouts with final dimensions.

An electronics design campaign has also begun. A test beam using TIGER electronics has been performed, and
simulations will be used to optimize the integration between the detector and electronics.
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TIGER pitch scan

Threshold on DUT w/ pitch 0.4/1.2/1.6 mm is 4 fC while DUT w/ pitch 0.8 mm is 8 fC,
then the HV dependence of the performance is shifted to higher HV values
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