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via SIMS

A Gallium Process
Developpement

A Dopant Radiation
Studies

A LGAD Timing studies
A Carbon process
development

A First documented
observation of SEB

A 3D detectors for
timing

A Bandwidth induced
bias

A Radiation up to 1e17
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SiMSmeasurements & Simulation, Varied bias rail geometry structures 3 /24th RD50 Workshop @ Bucarest

characterization and TCAD simulation

Doping profile Simulations and measurements

Study of irradiated NinN production and LGAD doping profiles

25 RD50 Workshop @ CERN
26" RD50 Workshop @ Santander

Test beam and clean room studies of ATLAS PPS modules with alternative bias 26" RD50 Workshop @ Santander

rail geometries

LGAD and irradiated doping profiles

Neutron Irradiated doping profile evaluation

Timing performance and gain analysis of heavily irradiated LGAD diodes

Radiation hardness of 6'SolCNM LGADs

Acceptor removal and gain Reduction in proton and neutron irradiated LGADs

Efficiency estimation on irradiated LGAD with respect to sensor stability

Comprehensive MIP particle measurement and analyses system

Comparative doping profile evaluation of Carbonated LGADs

Time resolution of single cell 3D devices on SPS pion beams

Time resolution and field uniformity study of single cell 3D pixel structures
neutron and proton irradiated

27t RD50 Workshop @ CERN
28" RD50 Workshop @ Torino
30t RD50 Workshop @ Krakow
35" RD50 Workshop @ Krakow
36" RD50 Workshop @ CERN
37t RD50 Workshop @ Zagreb
37t RD50 Workshop @ Zagreb
39 RD50 Workshop@ Valencia
40 RD50 Workshop @ CERN
43 RD50Workshop @ CERN
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Antroduction and Scope

RF System

FCte

A ~100 km double ring collider
A 2 1Ps with 30mradcrossing angle
A 91 GeV (2)i 365 GeV (itbar)
A Luminosity: up to 50810%4 cnr2s?!

Interaction
Points

Luminometers

FCC Lepton detector (CLD) based on CLICdet

C
A

A

SN-SPDs based Luminometer

v Sub-per mill resolution through
small angle Bhabha scattering

16ma? 1 1
o = —
§ eliin B%ax

Goal of 10 precision on
absolute luminosity

Readout at Bunch-crossing
rates with < 20ns shaping time
1.5 MGray dose at Z pole
Pile-up ~ 1E-3 / event

o(Z) ~ 40nb, o(Bhabha)~14 nb

LA K&

urrent project:

Test pilot off MgB,, MoSi, La, ,Sr,CuO,,
NbTiN as possible: materiaiss

Differnenitaiechstweearpobly- / men®
crystallinesancbamosphous snataealal
response

Test differentrwidth'ssof hano-wire t@

chavacterise=higihn-rate capahility,and’
recoveny ime:
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fSuperconductive Nanowire SPD |

; ; ; ; ; . _ 00 |
U ultrathin, ~10hmwide superconducting strip o®i8i//SiC/sapphire/ vt ( >
diamond / substrate _—
U Current biased at a few K, oper“) El:
vi |
U Single photon triggers brief resistive state, high efficiency at telecom T |
picosecorstale timing, and uloa dark counts '
U Absorbeghoton locally bredksoper pairs forming nonequilibrium
guasiparticle =
U Current crowds around hotspot, exceeding the despairing current, res —

Cryostat

Bias-tee  Amplifier (G)
= H—a . Read-Out
L Chain : . , :
0 10 20 30 40
) Time (ns)

tRise:LK/(ZL+Rn(t)) Tlmlng
“L /7, Characteristics

V,, (au.)
o — ~N w > o (=]

Ibias

tDecay
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ASuperconductive Nanowire SPD R
. e NBTIN o "
I= Deposition with sputtering tools o S a
% Growth by chemical vapor deposition £ 06
D Atomic layer deposition f Obleckioouiheyercaty § %
£ Molecular beam epitaxy s I TPR
i Laser ablation (NbN) ' ! E

S| & 2]
e

=
[N}
1

si0;

/ EBL-Electron beam lithography
@) . Si substrate
= PL-Photolithography 0.0 , , , ,
= : ' 4 6 8 10 12 14
Q < CE-Chemical etChI_ng (poly-) ccrystalline Bias current [j1A]
= IBE-lon beam etching R YBazCu3O7 §
D_ .
\.FIB-Focused ion beam Materials NbN NbTiN WSi  TaN MoGe MoSi NbSi  MgB,  YBCO
SetA 2 SetB  ? o BulkT,(K) 16 17 5 5 74 75 31 39 93
Front view x<—T Front view xq—T Side view Y‘—T ) ,
£ I NEN _ T (K) 8.6 9.6 3.7 8.3 44 4.2 2 39 85.5
= Sapphiro EI NbN NbN Thickness (nm) (3nm) (45nm) (4.5nm) (5nm) (7.5nm) (4nm) (10nm) (350nm) (3unit
(@) T Sapphire Sapphire cell)
-” ”- FeBs}st-"(ij;l. 1:;! Band gap 2A0 49 517 1.52 152 22 228 094 11.86 28.29
NbN
_ NbN (meV)
Sapphire Sapphire Sapphire )
® iy ] = Je(MAJem?) 2-4 8 0.8 4 12 11- 014 11 14.4
NbN £1 6om ¢ Meas.Temp. (42K) (29K) (250 (42 (250mK) 25  (300mK) (3K)  (78K)
Sapphire Sapphire Sapphire (K) mK) K) (1.7K)
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Klectrical Characterization Q'

16 )2 1

2 \Q"°
In-situ Electrical Characterization In-situ Electrical Characterization

N

15.0 25.0
; : ol Voltage _ \—'—‘
100 f I o -1 Variation _Blas Temperature
| 150 | : Current . Temp. dependent  variation
oo | | 100 | I Material  resistance change
' Resistance
= | s 50 F |
B 00 b [ y V=0 L
i i B S —— i | |
g o | :I NBTIN, 500 nm, Ch. 4, Holder 2 L | [ Nomin, 120 . h. 5. Holder 2 Positive sweep: Slow |, ramp-up until sharp voltage jump )
' 100 | | .
i : s : Retrace: Decreasel,,, until voltage drop to O [,)
| 200 | | Negative sweep: Negativel,;,. ramp to voltage transition ¢l
| | bias c
-15.0 250
B0 AE0S 2E0S 0ROO 2805 aE0s °F05 weos  apos  ae0s om0 zees  ss0s etss  Retrace to 0: Decrease negative,,, . until voltage drop to 0 {l,)
Bias Current (A) Bias Current (A)
In-situ Electrical Characterization In-situ Electrical Characterization In-situ Electrical Characterization
15.0 15.0 250
o I [=] I C o |
2 2 200 Ly
100 L I 10.0 | I o E
| ] | g
s0 | | ° | 100 ¢
= | N v=0 | = 50
= : o f———————— S Eo
EP 0.0 —V—O ———————— I— ————————— % : gm 0.0 :—V__O _____ T T T T
2 § 5.0 | _*;
g 50 | I NbN, 60 nm, Ch. 9, Holder 3 I NbTiN, 600 nm, Ch. 3, Holder 2 = 0 | ——NbTiN 1 um, Ch.13, Holder 2
' : 100 F : 10,0 |
I
-100 | : a0 | : -15.0 |
-20.0 |
-15.0 - A 20 Lo e v 0 L P N 950 b e N S S
-6E-06 -4E-06 -2E-06 OE+00 2E-06 4E-06 6E-06 -6E-05 -4E-05 2605 OE+00 26-05 405 6E-05 -6E-05 -4E05 -2E-05 0E+00 2605 4E-05 6E-05
Bias Current (A) Bias Current (A) Bias Current (A)
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P 202, m !

ASamples and Materials

05 m 05 m 05 m 05 m

DUT Plane Material Wire R (300 K) Cryostat Super- Osc. Particle Induced
Width Channel  conductive Chan. Signals

202, m

1 m 2m  1m

Holder no. 1
Last in beam NbTIN
direction

U Double loop geometry with 51 meandering br:

600 nm 2.61M, 3 Yes Ch2, Oscl No
U 7 nm active layer thickness depositedian 400

120nm  3.27M, 5 Yes  Ch4,Oscl No PolySi substrate atop the native(Si1@n)

Holder no. 2

. NbTIN
Middle | In-situ Electrical Characterization
1. m 1.25M, 13 Yes Ch3, Osc2 No =0 @ | I
oo ol Operating
150 | Point
10.0 :_ _________________________
Holder no. 3 <= 50
Firstin beam NbN > L v=0
direction 60nm  1.71 M 9 Yes Ch2, Osc2 No g0 —- _ T T T
2 50 ——NBTiN, 600 i, Ch. 3, Holder 2
-10.0 | —NbTiN,SOOnIh'\,Ch.4, Holder 2
. . _ ] I ——NbTiN 1 um, Ch.13, Holder 2
U The500 nm wire widtibTiN sample operated at 286{ A @ 9.3V 10k |[—NeTv. 120 mm, .5, Holder 2
(5" metastable resistive state aftbase slips, vortices, inhomogeneities¥y® l o 60 "m':ﬁh- 9, Holder 3
. . . . 2550 b0 o 0w
U 600 nm wire widthbTiN sample operated a0tA @ 10V 6E05 405 2E0S  OFs00 2605 4E0S  GE0S
(no particle induced signals, holder 2) Bias Current (A)
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fSamples and Materials

Normalized Differential Resistance (|dV/dI[)

Normalized Differential Resistance (|dV/dI|)

1.2
Mesurement ﬁ I
- —=—-Hysteresis Current Fit - I A:2.91
~~-=-Critical Current Fit | i 4.79e-5[A]
1.0 IB]:0.21e-6 [A]
A:2.17 | R2:99.8%
W 4.90e-5 [A] I
|B|:0.31e-6 [A]
08 r
R%:99.0% |
A:1.41
| W 9.60e-6[A]
06 | | IB]:0.63e-6 [A]
R2:92.3%
A:0.74 |
p: 1.00e-5 [A] |
04 | |B]: 0.41e-6 [A]
R2:84.2% |
0.2 r |
0.0 Jl. .\.ﬁ:n—y—u......u4l ......
-6.0E-05 -4.0E-05 -2.0E-05 0.0E+00 2.0E-05 4.0E-05 6.0E
Bias Current (A)
NbN, 60 nm, Ch. 9, Holder 3
1.2
——— Mesurement o|
== ==Hysteresis Current Fit u I A:2.69
====Critial Current Fit I T[;Il"r[’lngf [6A=A]
1 0.04e-
2.
A:2.88 | R%99.8%
p: 1.50e-5 [A] |
|B]: 0.0de-6 [A]
R2:99.3% |
| [a262 M
: 1.40e-6 [A] H
A:2.67 | |» h At
. i (]
Wt 1.40e-6 [A] | F'g"é;“z”:: 6[A] :
|B]:0.08¢-6[A] | S8BT \
R%:96.5% n
= | "
- "
[
| A
| L
-1.0E-06 0.0E+00 1.0E-06 2.0E-06

NbTiN, 1 um, Ch.13, Holder 2

Bias Current (A)

Normalized Differential Resistance (|dV/dl|)

12

10 r

08

06

04 r

-2.5E-06

PR

l“'-Situ ]

ar, . I
acter’zat. ‘u
lon |
NbTiN, 120 nm, Ch. 5, Holder 2
—— Mesurement o |
- === Hysteresis Current Fit 2 I A:2.01
-==-Critical Current Fit I 1w 2.10e-6 [A]
A2l |B]:0.71e-7 [A]
2.
W: 2.10e-6 [A] I R*:96.1%
|B]:0.382-7[A] | N
R 96.8% 2 122 AN
" N
: 1.00e-6[A] \
A:124 | B N\
i 1.00e-6[A] | 81: 0 ase 7 A \,
|B|:0.42e-7 [A] T
R2:96.5% | \\
/ I N
/ |
S
I
|
-
-1.5E-06 -5.0E-07 5.0E-07 1.5E-06

Bias Current (A)

NbTiN, 500 nm, Ch. 4, Holder 2

Differential resistivity peaks at Critical / Hyster

current

Asymmetric distribution driven by stochastic et
and quantum phase slips

Mirrored Gumbel PDFs, covariant matrix unce

2.5E-06

N

-_—e— e e s e .

o
Mesurement - | A: 3.62
= === Hysteresis Current Fit - | p: 4.98e-6 [A]
= 14 | ---.critical Current Fit I |B]:1.12e-7 [A]
) 2. 5
= R%:92.6%
T2 f | —
@ A: 195 | ~
c . o
c [ | w1.06e-5[A]
5 10 T | |pl:osse7a] || 4199 I A:1.80
g R%:99.4% M 5.10e-6 [A] | u: 1.06e-6 [A]
—os [ — |B]:2.01e-7[A] | |B]: 0.54e-7 [A]
£ /7 R2: 93.3% RZ: 96.5 %
g I
@
£ 06 A |
=)
- |
Hoa | |
: ﬂ | 10|
5 |
S ﬂ | W |
1
\
o UL MU TAE L
-1.2E-05 -8.0E-06 -4.0E-06 0.0E+00 4,0E-06 8.0E-06
R Bias Current (A)

1.26-05 l
”

Sample Critical Current [A] Hysteresis Current [A]
600 nm,NbTiN  (1.81+0.10)x 10 (4.04+0.49) x 106
500 nm,NbTiN  (1.06+0.01)x 10 (5.01+0.10) x 106
120 nm,NbTiIN (2.1 0.03) x 106 (1.00+0.03) x 106

60 nm,NbN  (1.50+0.03)x 10 (1.40+0.06) x 106
1. m,NbTiIN  (4.83+0.05)x 105 (9.87+0.52) x 106
- NbTiN, 600 nm, Ch. 3, Holder 2
o hytreds curent 7

= 3 == == Critical Current Fit A: 1.26

3 | : 1.70e-5 [A]

i r A:2.74 | |B|: 0.42e-6[A]

= L u: 1.91e-5[A] R%:94.8%

8 o5 | '\ | 18l:041061a | ‘

s [ R%:97.1% I[ 131

Aé [ I p: 3.98e-6 [A]

S o | A: 1.90 IFSioats

= t W 4.09e-6 [A]) T

% : 1BI: 0.64¢-6 [A] | /

E 04 % R*:96.7 % I : / %

5 |

g 02 i |

N i
oo © == = ==t

Bias Current (A)
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OUT Holder & Assembly

Density Glass Melting Point Electrical Volume Thermal Thermal expansion  Dielectric
Material Transition Conductivity Resistivity conductivity coefficient Strength
(kg/m’) (%) (*c) (@*m)!  (Q-em) W/mK) K (kV/mm)
Aluminum| 2700 N/A 660.3 ~35x107 7.2x10°  151-202 16-18 x 10°® N/A
Stainless Steel A2| 8000 N/A 1400 — 1450 ~1.4x10° 3.99x10°® 14-17 23.6x10°° N/A
Nitril| 1200 -29 250 - 300 ~1 x 107 >10% 0.25 170 x 10°° 20-30
AIN| 3255 N/A 2200 ~10"*-10"" 10" >170 ~4.5 x 107 15 | B
AlLOs| 3950 N/A 2.072 ~10*-10" 10" 25-35 ~7.5-8.5 x 107° 13-30
Silicon| 2329 N/A 1412 0.005 2 x 10* 150 2.6x10° 500-800
Capton| 1420  360-410 500 decomposition ~107°-10™"" 10" 0.12 20x10°® 150 - 300
Forward
. window
U FR4 PCB with 16 SMP high bandwidth connectors 40 m
Al foil

and a 2.0 x 2.0 central window

U Cu Sample holder with 2.0 x 2.0 cm center opening f '
for beam passthrough and multiple scattering
mitigation

U AIN sample support with 12 mm overlap with cPRQ i
support on all sides and 750 um central thickn % ﬁﬁﬂ

U 40 um thick Al windows at entre/exit of the cry:
and no intermediate barriers for a total thicken§
40 um Al.

Back 40, m
Al foil Back window

29/10/2025 E. L. Gkougkousis



AEUDEQ Telescopes @ CERN &AIDA

| A 6 Mimosa26 COMS planes featuring 4nresolution
L= 11 A EUDAQ 1/2 and AIDA TLU 1/2 as options
y [ DA,Q. A Can be booked as an option in PS/SPS beam request
A 35 weeks access time across all telescopes
ACONITE
v Permanently installed in SPS/HGA

v Equipped with cold box allowing stable -60°C using two
ethanol cooled deep temperature chillers
v Currently maintained and used by ATLAS Pixels

AIDA

v Permanently installed in SPS/H6B

v Upgraded with 500 kg micrometric stage and -70°C
cold box

v 2-stage ethanol cooling system with 5 kC cater chiller

AZALEA
V Mobile telescope
V Primarily used at PS but also transported to SPS

29/10/ 2025 E. L. Gkougkousis 10



6T 13 August, 37117 September 57112 November,

m e n e ral I nfo rm ati O n : H 6 B 16(j'ev pions Muon?arasitic), 160 GeV pions

o May ne u
[weeks (Mon-Man) cwis [ewss  Jewt7  Jewis  Jowts  Jewzo  |ewar  [ewzz  Jewss  Jewza  Jewss  [ewszs  |ewzr  [owze  Jowzs  Jowso  [ewst  [cffsz  |cffas  [owss  Jowss  ewss |l [owis  [owis [ fvan  ewst  Jewar  Jewas  |ow [
[weer17 weekts [weekto [week2o |week21 |weew22 |week23 |week2s |week2s [week26 |week27 [week2s |week2n |weex3o |week31 fweeks2 [week3s |weexss |weekds |weexss week3? [weesse [weeks Blweekso |weekar [weexs2 |weekas |weekss |weekss Jw,

Schedule Runs SPS H6 1.1.1 :: Status 2025-04-22 08:19 (UTC)

[Weeks Wed wea | week 15 [week s

rrrrrrrr

T10 target
= ¢

EHN].‘Neutrirlo Platform

RS
H2.H4.us/a’a X
Ao
6 targets- b /.
/ g G/

Ll

Area: SPST North Area (NA)
Beam line: H6B

Access Door: PPE156
Counting Room: 887/1-Q54

@

The Setup
A AIDA Telescope®
A Closed Cycle He Cryostat

A 2 x LGAD timing planes on UCSC single channel board
' A Pixelated alignment & ROI plane

I

AIDA Telescope in H6B Current setup
A 6 MIMOSA 26 planes
A One 2-axis ILE20 stage, up to 500 kg support

29/10/ 2025 E. L. Gkougkousis 11



Setup @ SPS

.o
—

\ i :
\ P e

A e BN N ey

o
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Setup @ SPS

New 5001Kg Stage installation
(part of AIDAWR2 project))

\ G ¥ %l

W E=s e t. g

Modified telescope B D
frame, 1.4 m back = ’

extension

TR ——
ve, Tg [N Turbo-Molecular
vacuum pump

_ (91-10° bar)

3-phase,Hg,
water cooled
Cryo-Compressor

N

Dedicated Tﬁrige&
synchronization Beard

29/10/ 2025 E. L. Gkougkousis 13



'M\I DA P I’Oj ect | nfrastru cture DRD3Testbeam Infrastructure«designn ‘&AI DA

htips://indite.cerareh/évent/id32202/cohisibtHions 6286583583/

attachmenis£306240813427 4581 BGkobigkbosis s ANDAA 2005, paff
Problem: Low temperature environment needed for leakage current mitigation at high flifences >10
and charge carrier mobility for impact ioniamhtechnologies (LGADS)
e —————

Create a common framework within AIDA INNOVA WP2 to implement necessary infrastructure

_— N\ T

2-stage deep Temperature Chiller Controllable multi -plane High-capacity precision
&£ > B cold box stage, ILE

ot e .

T vEE | e e

AyEn 8

E ] +

o\ VAN R B

VR B
A
S 7

6
Jf(/) © <
Hitema ENR 0.10,  Hubert P815W,  Low material, permanent installation, ~ 34.2kN dynamic carrying load, 5 mm
9.3 kW water chiller 1.2 kw,-80°C removable DUT assembly pitch, and 1 m travel range

29/10/ 2025 E. L. Gkougkousis 14


https://indico.cern.ch/event/1492202/contributions/6287583/attachments/3062408/5427458/Gkougkousis_AIDA_2025.pdf
https://indico.cern.ch/event/1492202/contributions/6287583/attachments/3062408/5427458/Gkougkousis_AIDA_2025.pdf

Anstrumentation & Readout

Current SMUs for SNSPD biasing
AL

HV PSU for
Si planes

L 2888 S
Q. ee oo oo

Equment

en- e e ant N et e

c.cCc.CcC.Cc

2 X 6 GHz Oscilloscopes (4Gs/s)

6 x Keithley 2450 SMUs (18A resolution)
2 Xx HMP2030 LV PSUs

1 x HMP404 LV PSU

12 Second stage amplifiers (3 GHz)

2 micro-positioning stages

6 Bias Tees

2 x 2 GHz Bandwidth™® stage amplifiers
Closed Cycle He CRYOSTAT

Trigger Interface Board V2.0
CROCROolpixelated plane + FC7 Readout

- a\@
s&é\o DS

%2
Amplifier: ZX663018G S+

Bandwidth: 3GHz
Output power: 12.8dBm
Max current: 45mA

> v > >

Max voltage: 12.5V

Bias TeeZX8512G-S+

LGAD Planes for

timing

SNSPD planes

Pixelated Rol

plane

A Max voltage: 25V

A Max current: 400mA

A Insertion Losses: 0.6 dB

A Bandwidth: 0.2 MHz12 GHz

29/10/ 2025
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Reference Timing Planes

Timing Reference, 25 °C

——Front Reference

A 2 x 1 mm2, 50 um active thickness HPK LGADs (HP&AD- T E | BackReference
L20-P3 front & HPKLGAD-L20-P4 back) o

A Breakdown~ 230V, depletion~25V

A Operatedhtfixed 150V bias@ 25 C throughouthe campaign

A Oneplaneperoscilloscopdor pslevel synchronization

Sensors

Leackage Current (A)

0 -50 -100 -150 -200 -250
Bias Voltage (V)

A 30 nm precision2-axis (Y-Z) movementhroughpiezo-electricstages

A Precisioralignmentwithin a2 x 2 mm maximumrange

A Geometric overlap betweenreferenceplanesand DUTs for three
objectcoincidencdiming system

A High frequency SiGe (~12 GHz) common emitter first stage charge
amplifier (470q transimpedance)

A Fully enclosedaradaycagesurroundingsensor

A RMS sensor amplifier noise < 1.8 mV, gainof 10

29/10/ 2025 E. L. Gkougkousis 16



Arriggering Scheme & ROI

row

hitmap

hitmap | U Extremely small sensors, use of an ROI for triggering

Entries 384305
| Mean x 273.3

wn : (0 Trigger as coincidence of front scintillator and RQ
I i CROC + FC7 in combination with FDIO 5
U 16- pixel mask in the CROC (4 x 4 region)
U Phas@ Acquisition and Control Framework
i Have a | ook at havmur o6s ® a

>, uDTC board:

* Xilinx Kintex 7 FPGA
* two FMC connectors
% + DDR3 RAM 4 Gbit

1000

column ' 3

Module: RD53B chip x 4

200 x 200 m RO

Twisted pair
cable connection
(%3
Nano crate with
uDTC board

Portcard:
* Low-power GigaBit Transceiver chip
* VTRx+ electro-optical converter

Single Chip Card:
RD53B chip

Optical fiber
. connection -

A FDIO 5 FMC Carrier
Digital /0 FMC board: connection
external trigger, clock, Optical readout FMC board:
busy signal up to 8 SFP connectors

29/10/ 2025 E. L. Gkougkousis 17
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Mata Acquisition Scheme

VeelSV)

GND
Val5Y)

Enable

Out

52

51

S0

AT

Optocaupler

SFH601-3G

SPS Early Warning

CD74HC

8:1

Multiplexer —

s Mep2210 o —|_
U Oscilloscope in fast readout mode with binary format b T
i Event readout only betweers@i®Sor when event buffer full to increase efficie-
U TLU Synchronization by vetoing data taking duriogt read
U R345 or HDMI for EUDET TLU communication (EUDET 2 compatible)
U Versatile desighOsReconfiguralé@d microcontrolli@eprogrammalbia USB
Spill 1 Spill.2 Spill3 Spilll4 ]

I I I I , I I I LVDS 1I/O Drivers
SPS Early |-| I : n I : |-| I : |-| ' : |
warning
SPS Spill Start -l I_ -l : -l : -l :
SPS End of Spill : : : : I
Triggers from I I I I I I I
TLU I

| I i i | |
Trigger Veto | I I I I 1

| | | I I 1 ,&a .
Oscilloscope | I I I [ | < -

readout | I I I | I 25, e'g
I I I I I I I To AIDA TLU
Events | | | | I 1
in data stream )  oscilloscops " Oscillascops ' Quad bus multiplexers
e Readout 1 e Readout 2 (switch between setting

and communication)
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Mata & Track Reconstruction

‘MIMDSA ‘\‘ |M\MDSA 2| |M\MDSA 3| ‘MIMUSA 5| ‘MIMOSA 6‘
i il T (! i N
[ [ - f f
Run No. of Events _bisas Rate LGAD Date /i , g
Configuration ' (SNSPD) (Hz) Bias H f‘ b . F; .
®

Timing Run 2019 285 ) 0000054 -150V  10/8,2352 - % : | : = .
Coincidence Trig. 2933 30e | 0.000439 -150V  10/8,12:30 || 0 7 - - -
6061 30e ) 0011477 -150V  12/8110 T L sl s = —

6178 30e) 0011431 -150V  12/8.1:20 o s .

7261 30e ] 0.011578 -150V  12/8,1:31

Tracing & ] - : . . . .
Effidency Run, L oe ) QOW0T07 SOV A28 g e Py nctioning MIMOSA26 CMOS planes {18 pixel

Rol Trigger 568 30e )  0.00529 -150V 12 /8,9:51 : _ i .
1042 05| 000343 150V 12/810:26 size, 115)2s readout time, Bz clock in rolling shutter
2560 30e ] 0.00343 -150V  12/8,10:38 mode)

1928 30e) 000343 -150v  12/81050 {0 1 X 15¢ mactive thickness CMS phase 2 Upgrade pl:

51138 30 ) 0.004267 -150V  12/8,13:40 pixel module, 50 X[5l®lpiX6|, CROC reado?itx 5q m

Tracing &

Efficiency Run, 59167 30¢ | 0.00343 -150 V 12/8,18:11 actlve tlckets LGADS
RSOF');”S@J)?neCf. 186905 30e ] 0009263 -150V  12/823.07 _ _
o635 30e; ooore72  -1sov  13/s44s U EXpected resolution @ 160 GeV with 5 plartes ~ 5
Total 446406 (0.5 M eventsin 1.5day9)
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Mata & Track Reconstruction
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