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Context

The need of a Simulation Tool

Simulation Tool helps with

Present
2026
esa w8 Proposals-‘
SPARK PHEMTO
Future Solar Physics High-Energy Astrophysics
2050' ~150 keV ~600 keV
CdTe 1 mm Thick CZT (10 mm)

250 pm x 250 pm

<300 ym Axy (Laue Lenses
imaging)

1) Understanding detector effects

2) Evaluating detector
configuration (pixel pattern)

3) Design new readout
techniques

4) Modeling detector response
(science)
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Context

The need of a Simulation Tool

Simulation Tool helps with
1) Understanding detector effects
Present
2026 _
2) Evaluating detector
configuration (pixel pattern)
3) Design new readout
esa wms Proposals-‘ techniques
. SPARK _ PHEMTO _ 4) Modeling detector response
z%gl;,re Solar Physics High-Energy Astrophysics (science)
y ~150 keV ~600 keV
CdTe 1. mm Thick CZT (10 mm)
250 um x 250 pm <300 uym Axy (Laue Lenses
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Outline

1. Simulation Tool Requirements
Inputs
Physics
Outputs

3. Events List Generator
Monte-Carlo events
Detector Spectra

5. Examples
3D
Transient signals

2. Detector Physics
Geometry and Fields
Charge cloud dynamics
Electrode induced charge

4. Tool Validation
Low Energy
High Energy



Context
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Simulation Tool Requirements Aod@ () LL? =

—

L J
T_pixel

Inputs

Detector

Parameters
Material, Pixel/Strip, Bias,
Mobility, Lifetime, Fano

Enviroment

Geometry
Box, Passive material,
collimator, etc

Source

Configuration
Geometry, Energy,
Intensity

Electronics

ENC, ADC range,
Threshold

Detector Physics

Charge
Electric Field Weighting Drift
and Potential Potential - Trapping

- Diffusion

- Repulsion

Event list generation

Front-end &
Back-end
electronics

Electrode
charge
induced

Photon-matter

interaction

Outputs

Transient Signals
- Charge profile
- Current profile

Data analysis
- images

- spectrum
- lightcurve
- response matrix
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Simulation Tool Requirements Aod@ () LL? =
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L J
T_pixel

Detector

Parameters
Material, Pixel/Strip, Bias,
Mobility, Lifetime, Fano

Enviroment

Geometry
Box, Passive material,
collimator, etc

Source

Configuration
Geometry, Energy,
Intensity

Electronics

ENC, ADC range,
Threshold

Detector Physics

Charge
Electric Field Weighting Drift
and Potential Potential - Trapping

- Diffusion

- Repulsion

Event list generation

Front-end &
Back-end
electronics

Electrode
charge
induced

Photon-matter
interaction

Outputs

Transient Signals
- Charge profile
- Current profile

Data analysis
- images

- spectrum
- lightcurve
- response matrix



Cathode (-)
CZT

Context

Simulation Tool Requirements Anode ()

—J
T_pixel

Inputs Detector Physics Outputs

Detector

Parameters
Material, Pixel/Strip, Bias,
Mobility, Lifetime, Fano

Charge

. N : Transient Signals
Electric Field Weighting Drift - Charge profile
and Potential Potential - Trapping - Current profile

- Diffusion

- Repulsion

Enviroment

Geometry
Box, Passive material,
collimator, etc

Event list generation
Source

Configuration
Geometry, Energy,
Intensity

Data analysis

- images

Electrode Front-end & - spectrum

charge
induced

Photon-matter

Back-end - lightcurve

Interaction electronics - response matrix

Electronics

ENC, ADC range,
Threshold
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Lyolid Caliste-O
dMate

Detectors

Cadtool

Geometry and Fields

— solidstatedetectors.|l library omm p, 800;},
— Geometry definition: planar, pixel, strip

Weighting potential map at z = -1.000e-03 Weighting potential map at z = -1.000e-03 1.0

0.002 0.002
: 0.8

0.001 ) 0.001
: 0.6

> 0.000 > 0.000
4] 0.4

—0.001 —0.001
—0.002 ' ~0.002 %

-0.002 —0.001 0.000 0.001 0.002 -0002 0001 0000 0001 0002 0.0
X
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1 yolid Caliste-O
dMate

Detectors

Cadtool

Geometry and Fields

— solidstatedetectors.|l library
— Geometry definition: planar, pixel, strip
— Electric field (Poisson FEM)

Ve = — el _ Input for charge
E-* dynamics

I

—0.00010 —0.00005 0.00000 0.00005 0.00010

Position latérale [m]
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1 yolid Caliste-O
Mate

Detectors

Cadtool

Geometry and Fields

— solidstatedetectors.|l library o T pel 800|1

0

— Geometry definition: planar, pixel, strip
— Electric field (Poisson FEM)

S
g
%i.
E
2
— 3
e — 1Y
Ve = /‘LBE . Input for charge Z
= dynamics
Up, = pup b

—0.00010 —0.00005 0.00000 0.00005 0.00010

Position latérale [m]
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Mate
Cadtool
Geometry and Fields
— solidstatedetectors.|l library 2mm CdTe pixel 800uM
— Geometry definition: planar, pixel, strip
. . . Weighting Potential =-0.4
— Electric field (POISSOI’] FEI\/l) s o eighting Potentia @ X mm

— Weighting Potential

—0.0004

Shockley-Ramo Theorem £ _o.0008
EO — —v¢0($)
Q = —qpo(x)

/ j _0'0010—0.0015 -0.0010 -0.0005 0.0000 0.0005
Charge at _ Electrode Y(mm)
electrode Mhovmg Weighting

charge Potentiel
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1 yolid Caliste-O
Mate
Detectors 7 y

— solidstatedetectors.jl library S ep,| 800

Cadtool

Geometry and Fields

— Geometry definition: planar, pixel, strip

— Electric field (Poisson FEM) 107
— Weighting field 05
% a5 4 Thickness
Shockley-Ramo Theorem 2 T Cathode
E — 5mm
EO — —v¢0($) 50.4_ — 10 mm
L 0.2
= —IQ%Q)
Charge at Movi Electrode . 0.0 0.2 0.4 0.6 0.8 1.0
EIECtrOde OVIng We'gh“ng f|e|d - -Normalized.z distance ;‘rom Anode- -

charge
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Lolid Caliste-O
dtate
Cadtool
Charge Cloud Dynamics
Charge Drift Model: i
: : : . 2mm CdTe pixel 800pum
. [Benoit & Hamel, 2009] diffusion and repulsion
spherical model
®c 80 1 —— Diffusion + repulsion
sh Induced charge on electrodes o | — Diffusion only
0.00050 g?‘l’;’c‘:e E ED ]
| _ 3 40
E 0.00000 ml %
N = % 30 4
-0.00025 =B E 20 4
~%98580 10 |
. | | | . 122 keV
0.00025 0.00000 o 2.50x107° 5.00x107° . 7.50x10°° 1.00x107’ (l] 2['}{] 46{] 6['10 E[IID lDIGI’.]
Time [ns]
E =300 Vmm™! T =300K €care = 442 eV

Pe =950 cm?V1s7t  ¢,=12x10"%s

12b
pp =73 cm?y 1571 7, =4.6Xx107%s
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1 yolid Caliste-O
Mate

Detectors

Cadtool

Charge Cloud Dynamics

Charge Drift Model:

. [Benoit & Hamel, 2009] diffusion and repulsion
spherical model

2mm e pixel 800

$C. 120 A
sh Induced charge on electrodes
1500 - =
Cathode g. 100 1
Anode =
W
0.00050 =
= 80 4
s
0.00025 1000 | -
S E 60 -
0.00000 :l ;
2 oap A — 50 keV
~0.00025 500 - g — 122 keV
0.00025
0.00020 20 4 —— 356 keV
-0,09956% — 511 keV
0.00005 " 04 —— 662 keV
0.00005Y / M 0 " . . :
x/m 0.00025 0.00000 0 2.50x10°7° 5.00x107° 7.50%107° 1.00x107 T l l l l l
s 0 200 400 600 800 1000
Time [ns]
E =300 Vmm™ T =300K €care = 442 €V
Pe =950 cm?V1s7t  ¢,=12x10"%s 14

pp =73 cm?y 1571 7, =4.6Xx107%s




L % %
Caliste-O

Cadtool

Charge Cloud Dynamics

Charge Drift Model:

. [Benoit & Hamel, 2009] diffusion and repulsion
spherical model

Initial Radius:
GATE photoelectron path simulation

T T T T T T
-0.25 —0.20 —0.15 —0.10 —0.05 0.00
X(mm)

T T T T T T
-0.25 -0.20 -0.15 —0.10 -0.05 0.00
X(mm)

700 keV

T T T T T T
0.00 005 010 015 020 025
X(mm)

XY plane XZ plane YZ plane
30
te w ©,
0.25 0.000 i . 0000{® oF I
] y [ H 25 _
-0.025 s} -0.025 ® 2 "
0201 § ° ® g
0.050 . -0.050 - e 202 o
~ 0.15 @ - = L] — ° % “
s ° E -0.075 - = -0.075 A 15 1; - W opengatecallsboration.org
£ . = £ g
> o010 N 0.100 g -0.100 1 o
10 ¢
0.125 -0.125 g
0.05 P
' \ b 0.150 - -0.150 - 5
b ) . ®
000 o 01?5 7 '01?5 T
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Caliste-O

Cadtool

Charge Cloud Dynamics

Charge Drift Model:
. [Benoit & Hamel, 2009] diffusion and repulsion

spherical model
- _ ‘  Do = FWHM = 2.350
Initial Radius:

avrg(EW HDM,,,.)

: — " .
2mm CdTe pixel 800um

GATE photoelectron path simulation Ry =

Energy: 550 keV (N=1000 events) 2
= Single: 0=59.5 um 25000 A = Single: 0=62.8 um = Single: 0=21.0 ym
X [ Data y [ Data Z [ Data
50000 A
20000
20000 A

40000 -
= = >
£ 150001 S S "
3 15000 - 3
= = =
= 2 ‘2 30000 [ ]
8 8 a
8 8 3 “
& > & ngngatecollaboration.org
e 10000 - o 10000 | 8 - o j
v v & 20000 -

20001 ] 5000 10000 “ “
|‘ A ‘
! -\\, j ‘»n i
il s il i at A
o L=l [l o L —zatll s 0l ] [ ey | 26/03/2026 16
-300 -200 =100 0 100 200 300 -300 -200 -100 0 100 200 300 -300 -200 =100 0 100 200 300

Position (um) Position (um) Position (um)
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Cadtool
Charge Cloud Dynamics
Charge Drift Model: S— .
: : : : 2mm CdTe pixel 800um
. [Benoit & Hamel, 2009] diffusion and repulsion
Sphel‘ica| mOdel . 2o Timquns] (Ele%gcnsl i 100
Initial Radius: 1.000 - | | ——
. . — Electrons
GATE photoelectron path simulation 0975 1 -
Trapping: = Z::
0-1 random probability by time-step £ o000-
( ) -% 0.875 A
—+¢ =
Te V¥ 0.850
Ne(t) — Noe 0.825 -
(_t) 0.800 i ! . .
Np(t) = Nye\ ™ T Tmemnsitoless
E =300 Vmm™! T =300K €care = 442 eV
Pe =950 cm?V1s7t  ¢,=12x10"%s 17

pp =73 cm?y 1571 7, =4.6Xx107%s
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\olid Caliste-O
Mate

Detectors

Cadtool

Charge Cloud Dynamics

Charge Drift Model:
. [Benoit & Hamel, 2009] diffusion and repulsion

2m 'i;e piS(I 800

Spherlcal mOdel Charge Collection Profiles Comparison
Initial Radius:
GATE photoelectron path simulation |
Trapping: 5
0-1 random probability by time-step £
Sanity Check : Hecht relations 7 0931
0924 MW CadTool Anode
Q ‘/O te o t_h, 0.91 - T gae;:::;rg};:iode
- = /1’ T (1 — e_g) _I_ ”hTh (1 —e ‘Th) I— HeclhtCath-:IJde | | | | | |
chem"y D2 o 0 250 500 750 1000 1250 1500 1750 2000
Distance from anode (umj}
E =300 Vmm™1 T =300K €care = 442 eV
@ e =950 cm?V"1s71  7,=12%x10"%s 18
pp =73 cm?y 1571 7, =4.6Xx107%s



Cathode (-) \\‘ I_‘>_ ‘CT
CczZT y 0 ®
Cadtool 5 T

. . Anodé (l+) - LD'I IL{>‘I l LD'I I - T_pix:al
Simulation Tool = =

Inputs Detector Physics )% ?:t;’t”ed Outputs
Detectors
Detector 2
Electric Field Weighting Drift
and Potential Potential - Trapping
- Diffusion

Parameters
- Repulsion

Transient Signals
- Charge profile
- Current profile

Material, Pixel/Strip, Bias,
Mobility, Lifetime, Fano

Enviroment

Geometry
Box, Passive material,
collimator, etc

Event list generation
Source

Configuration
Geometry, Energy,
Intensity

Data analysis
- images
- spectrum
- lightcurve
- response matrix

Photon-matter

Interaction Electrode Front-end &
charge Back-end

Electronics electronics

ENC, ADC range,
Threshold

L
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Caliste-O

Cadtool

Charge Induced Efficiency

Charge Induced Efficiency (CIE):
Create 3D mesh of section of detector - |
Dr|ft Charges for each pomt Charge Collection Profiles Comparison

Q llected
CIE,,, = —°
Yz
Q’initial

2mm CdTe pixel 800um

Q_collected / Q_total

* |_ 0.921 M CadTool Anode
=== Hecht Anode
0.91 - @® CadTool Cathode
=== Hecht Cathode

T T T T T T T T T
0 250 500 750 1000 1250 1500 1750 2000
Distance from anode (pum)

E =300 Vmm™ T =300K €care = 442 eV
Pe =950 cm?V1s7t  ¢,=12x10"%s
U =73 cm?V1s71 7, =4.6Xx107%s

Event location
20



Cadtool

Charge Induced Efficiency

Charge Induced Efficiency (CIE):
Create 3D mesh of section of detector

L % %
Caliste-O

G

2mm CdTe pixel 800um

Charge Collection Profiles Comparison

Drift charges for each point 0
CIEazyz _ collected 0.98
pixel Qinitial 0.97
400 Qf maplat Z H -900 5 09"
140Q00 5.&95
zzz 120400 g o
- 100400 & 1o3
0 - 80000 0orl m
- 60000 091l ®

== Hecht Cathode

..'l'.'l.‘

= |

CadTool Anode
Hecht Anode
CadTool Cathode

500 40040 5

—300 20000

E =300Vmm™?
0 Ue = 950 cm2V 1571
pp =73 cm?y 1571

—400
—400 —200

o

200 400

T T T T T T T T
250 500 750 1000 1250 1500 1750 2000
Distance from anode (pum)

T =300K €cdTe = 442 eV
7, =12%x107%s
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Cadtool

Simulation Tool Requirements

Inputs

Detector

Parameters
Material, Pixel/Strip, Bias,
Mobility, Lifetime, Fano

Enviroment

Geometry
Box, Passive material,
collimator, etc

Source

Configuration
Geometry, Energy,
Intensity

Electronics

ENC, ADC range,
Threshold

Detector Physics

1 Nolid
dMate
Jetectors

Electric Field Weighting
and Potential Potential

Charge
Drift

- Trapping
- Diffusion
- Repulsion

Photon-matter
interaction

Event list generation

Electrode

charge

Front-end &
Back-end
electronics

1t Signals
ge profile

:nt profile

Data analysis
- images
- spectrum
- lightcurve
- response matrix

22



Cathode () N\ @

CZT ® @
Cadtool g ©1
d 00 @0‘ ¢@
Simulation Tool Requirements ATV (73 =
Inputs Detector Physics )% §.t§t"ed Outputs
Jetectors
Detector
Parameters Charge T ient Si |
Material, Pixel/Strip, Bias, . . ) ) . ransien Ighals
Mobility, Lifetime, Fano Electric Fle_ld Welghtl_ng D”ft_ - Charge profile
and Potential Potential - Trapping - Current profile
- Diffusion

Enviroment

Geometry
Box, Passive material,
collimator, etc

- Repulsion

Event list generation

Source

Configuration
Geometry, Energy,
Intensity

Data analysis
- images
- spectrum
- lightcurve
- response matrix

Photon-matter

Interaction Electrode Front-end &
charge Back-end

Electronics electronics

ENC, ADC range,
Threshold

L
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Counts

Cadtool

Event List Generation

Source Configuration

600000 —

400000

200000 —

thl/\r11

|

h.

{BATE

Y distance to pixel mzln center [pm]

Y distance to pixel main center [um]]

.02

I
0.04
Energy (pixels)

.06

2

%
B
—

ZCadilool

\

Symmetric CIEs

250 100
-90

200 -80
70

150 60

100

50 20
10

0 0
0 50 100 150 200 250

X distance to main pixel center [pm]

250 100
-90
200 -80
70
150 60
100
30
50 20
10
0 0
0 50 100 150 200 250

X distance to main pixel center [pm]

4 Multiplicity limit

B1eyo
ain center [pm)

(%] &
Y distance to pi

150
X distance to main pixel center [um]

X distance to main pixel center [um]

S 2 9 9=
s 8 8 ¢

10
-90
-80
L70

60

o = N w
s 8 8

3 8 & 8
[9] Aouaioiyye uononpui afieyd

5 5 3
[9] Aouaioyye uononpuil afieyd

Counts
| |

3000 | 241Am + CIE

2000+

1000

/s

5000 10000
Charge (pixels)
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Cadtool

Event List Generation

Counts
|

3000 241Am + CIE

2000 —

1000

/o

5000 10000
Charge (pixels)

N

Electronic readout

Ea——

*Modular Configuration*

QOur use case

Front-end characteristics:
ADC, Threshold, filter
ENC, timing, deadtime

Back-end characteristics:
File format

Counts

Output a readout list

1 Time

2 List of electrode index
3 List of PHA (in ADU)

60000 —

40000 —

20000 —

241Am, readout list

T T T T
50 100 150 200
PHA (pixels)
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Cadtool f\/f@ adiliool
. : : YA o
Simulation Tool Requirements i ~—
Inputs Detector Physics )% §: tote Outputs
Jetectors
Detector
Parameters Charge - _ £ S |
Material, Pixel/Strip, Bias, . . ) ) . ransien Ighals
Mobility, Lifetime, Fano Electric Field Weighting Dflft_ Charge profile
and Potential Potential - Trapping - Current profile
- Diffusion

Enviroment

Geometry
Box, Passive material,
collimator, etc

- Repulsion

Event list generation

Source

Configuration
Geometry, Energy,
Intensity

Photon-matter ::lsySIS

interaction Electrode Front-end & um

Charge Back-end rve

Electronics electronics , matrix

ENC, ADC range,
Threshold

L
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Cadtool < 100 keV

Low Energy Validation

0.025 4 —— Simulation

—eeemens - 241AM Single Events Spectra
HV: -400 V, Temperature: + 4°C, Peaking time: 3.6 us

Mini-CdTe on Chip (MC?)-1K
32 x 32 pixels,
ﬂ 8 x 8 mm? sensitive area
l 1 mm-thick
0.015 - Schottky-diode type CdTe
250 pm pixel pitch

0.020

Relative intensity

0.010

FWHM @ 60 keV: 910 * 15 eV

0.005 -

D.ODO T T T T T T
E 0 10 20 30 40 50 60 70 26/03/2026 27
Energy [keV]




Cadtool < 100 keV

Low Energy Validation

0.025 4 —— Simulation

— eeemes - 241AM Single Events Spectra
HV: -400 V, Temperature: + 4°C, Peaking time: 3.6 us

Mini-CdTe on Chip (MC?)-1K

0.020 4 102_5 —8— Experiment .
—e— simulation 32 x 32 p|xe|s’
” 107 o 8 X 8 mm? sensitive area
l E ] CIE limit 1 mm-thick
2 00151 g Schottky-diode type CdTe
£ 5] 250 pum pixel pitch
v 2 ]
g 4 Multiplicity limit
0.010
1 2 3 4 5 6 7 8 9 5 : :
Multiplicity 5 » g :

C

o o
o 50 100 150 200 2% o s 100 150 200 2%

0.005 A X distance to main pixel center [jm] X distance to main pixel center [im]

. 10 230 10

FWHM @ 60 keV: 910 £ 15 eV

m]

enter [pr

60 70

0.000 T T T T
E 0 10 20 30 40

Energy [keV]
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Caliste-O

Cadtool <1Mev
High Energy Validation

Didn't put Cs daughter fluorescence on Simulation source , 4
102 / 2mm CdTe pixel 800urﬁ
/ 13388. —— Real
] — Simulated
101
ENC badly modeled /
10° «——T Bad calibration
" _
c | (user problem)
o
O 107!
1072 /,
Charge loss
10-3 tail looks good

50 100 150 200 250 300 350 400
Energy [keV]

E =300 Vmm™! T =300K Ecare = 442 eV

Pe =950 cm?V1s7t  ¢,=12x10"%s 55

pp =73 cm?y 1571 7, =4.6Xx107%s



L % %
Caliste-O

Cadtool

High Energy Validation

*Work in progress*
2mm CdTe pixel 800um

Real Caliste-O data Simulated Caliste-O data
A Cs137GOTP2HV77T10
10 10%
—_— m=1 - — =1
oo — m=2
— m=3 — m=3
.M‘.n. —_— m=4 — =4
v ! _ 1 — =5
\‘ / —— Total (m=1-5) = = Total (m=1-5)
10%; ] 107
\ Vs _
.'n.h" M’l ]
2 e VN £
8 ' w o
102 -fll 102 1
137Cg | 137Cs
101 i i Il 11 Il l | : : 101 -
35000 40000 45000 50000 55000 14000 16000 18000 20600 22600
PHA [ADU] PHA [ADU]

@ 26/03/2026 30




Cadtool P /@ ’ l

SziCadilool
Simulation Tool Requirements ATA SAS AR AS) Examples

Inputs Detector Physics )%Cﬁjt%ﬁt Outputs

Detector
Parameters Charge - _ S |
Material, Pixel/Strip, Bias, : : . . : ransient signals
Mobility, Lifetime, Fano Electric Fle_ld Welghtl_ng D”ft_ - Charge profile
and Potential Potential - Trapping - Current profile
- Diffusion

Enviroment

Geometry
Box, Passive material,
collimator, etc

- Repulsion

Event list generation
Source

Configuration
Geometry, Energy,
Intensity

Data analysis
- images
- spectrum
- lightcurve
- response matrix

Photon-matter

Interaction Electrode Front-end &
charge Back-end

Electronics electronics

ENC, ADC range,
Threshold

L
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Caliste-O

Cadtool

Possible use case, 3D compensation

doi — Qcathode *Specially when there 2mm CdTe pixel 800um
0t = X is small pixel effect*
Qanode
1.0
0.8 1
E 0.6 Thickness
5 —— Cathode
j =8
o — 2 mm
E — S mm
o 047 — 10 mm
1b}
=
0.2 1
0.0

T T T T
0.0 0.2 0.4 0.6 0.8 1.0
Mormalized Z distance from Anode

@ | 26/03/2026




L %
Caliste-O

Cadtool

Possible use case, 3D compensation

57

doi — Qcathode *Specially when there 2mm CdTe pixel 800um
01 = X is small pixel effect*
Qanode
Pre-Correction After Correction
Simulation data Simulation data
- - 1200 = -
1.15 -: _ - - 137CS 1.15 1 137CS - _-. . = 1600
- . Q62 keV 662 keV ) 1400
e . " 1000 o -
"E 1.10 '.g 110 .t | 1500
: - 800 g : e §
E 5 % . L 1000 5
[} a2, 1.05 g
.§1.05 P .§ o %
o <
% T % 3 L - 600 g
8 100 e Y -400 2 4'% 1.00 - Tl E)
% - 3 400
(@]

200 200

095 = "
0954 " =

T T T T T
34000 36000 38000 40000 42000

@ 34(500 35(500 36600 3}'600 38{]"00 39[500 PHA (anode) 26/03/2026

PHA (anode)
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Caliste-O

Cadtool

Possible use case, 3D compensation

o T . .‘.:;
doi — Qcathode *Specially when there 2mm CdTe pixel 800um
01 — X is small pixel effect*
Qanode
Simulation data Simulation data
— RAVY
| = Depth Compensated 13388. 7000 - == mWHIE‘IEr{;E]a;.EaAI[})U 137CS
4000 F ___ Compensated (Crystal Ball)
FWHM=434.0 ADU
How much can we 00001
i . _~ O/ i
000 improve spectral  soo | 067 IMprovement
g response with 2 1000 .
§ 2000 cathode readout? 3
3000
1000 + 2000 -
)
1000 - \
0 "\
15600 16600 l?(I}OO lB[I)CIO 19600 20600 21(I}00 22600 0 T T T |\\_ T
PHA (ADC) 35000 36000 37000 38000 39000 40000

PHA [ADU]

@ 26/03/2026 34




L % %
Caliste-O

Cadtool

Transient Curves

Input for electronics
simulator
Cadence, SPICE

2mm CdTe pixel 800um

Main Pixel Charge Curve Side Neighbour Curve
Simulation data _ Simulation data
140000 | = Z="900um Can we use side 4000 — z="900m
d : : — z=0um
i i neighbor Max/Min 3000 - A e i
z / ')" fo r 3D? — 2000 - il'y
‘5 100000 - B \
=4 I 2 1000 -
S 80000 - I 5
g / N
S 60000 2
5 r_‘g —~1000 -
€ 40000 - £
o 3 —2000 -
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Future Work

Development

Larger CIE area

Implement Elipsoidal Charge Cloud

Validation

High Energy multiplicity with Caliste-O CdTe
(ongoing)

Cathode side spectra with readout on Caliste-O
(ongoing)

Validate charge cloud model ESRF (LIP Coimbra
- Timepix3) and SPRINGS data (IPMU Tokyo -
Strip)

Transient curves with real 5Smm CZT integrated
with TIA — anode and cathode
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Future Work

Development

Larger CIE area

Implement Elipsoidal Charge Cloud
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Validation

High Energy multiplicity with Caliste-O CdTe
(ongoing)

Cathode side spectra with readout on Caliste-O
(ongoing)

Validate charge cloud model ESRF (LIP Coimbra
- Timepix3) and SPRINGS data (IPMU Tokyo -
Strip)

Transient curves with real 5Smm CZT integrated
with TIA — anode and cathode
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Future Work

Development Validation

Larger CIE area High Energy multiplicity with Caliste-O CdTe

(ongoing)
Implement Elipsoidal Charge Cloud

Cathode side spectra with readout on Caliste-O

(ongoing)
Energy: 550 keV (N=1000 events)
1 1 wof [ Validate charge cloud model ESRF (LIP Coimbra
- Timepix3) and SPRINGS data (IPMU Tokyo -
% 15000 % — % Strl p)
2 Transient curves with real 5mm CZT integrated
with TIA — anode and cathode
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Future Work

Development Validation

Larger CIE area High Energy multiplicity with Caliste-O CdTe
(ongoing)

Implement Elipsoidal Charge Cloud
Cathode side spectra with readout on Caliste-O
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Future Work

Development

Larger CIE area

Implement Elipsoidal Charge Cloud
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Validation

High Energy multiplicity with Caliste-O CdTe
(ongoing)

Cathode side spectra with readout on Caliste-O
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(ongoing)

Validate charge cloud model ESRF (LIP Coimbra
- Timepix3) and SPRINGS data (IPMU Tokyo -
Strip)

Transient curves with real 5mm CZT integrated
with TIA — anode and cathode
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Future Work

Development

Larger CIE area

Implement Elipsoidal Charge Cloud
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Validation

High Energy multiplicity with Caliste-O CdTe
(ongoing)

Cathode side spectra with readout on Caliste-O
(ongoing)

Validate charge cloud model ESRF (LIP
Coimbra - Timepix3) and SPRINGS8 data (IPMU
Tokyo - Strip)

Transient curves with real 5Smm CZT integrated
with TIA — anode and cathode
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Cumulative Charge [e~]

Future Work

Development

Larger CIE area

Implement Elipsoidal Charge Cloud

Charge Collection vs Time for Different Depths (z)
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Validation

High Energy multiplicity with Caliste-O CdTe
(ongoing)

Cathode side spectra with readout on Caliste-O
(ongoing)

Validate charge cloud model ESRF (LIP Coimbra
- Timepix3) and SPRINGS data (IPMU Tokyo -
Strip)

Transient curves with real 5mm CZT
integrated with TIA — anode and cathode
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Future use of CadTool

My PhD Detector Community
Thick CZT (10mm) Public Release
Cathode readout 3Q 2026
3D sensing https://github.com/hallaire/CadTool
Subpixel with transient signals ps-/igithd.comrhaflaire/L-ad 100

¥ Cadiool
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