1.7T Superconducting Solenoid

. AC-LGAD TOF
\

Dual-radiator RICH

Hadron Directig
Tracking®™

S
ePIC Detector

Hadron 3c—separation between 3 - 50 GeV/c
Complement electron ID below 15 GeV/c
Cover pseudorapidity between 1.5 - 3.5

b,

Goals:

dRICH Features:

Extended 3-50 GeV/c momentum range --> Dual radiator
Single-photon detection in high Bfield --> SiPM
Limited space --> Compact optics with curved detector

Dual-radiator Ring-imaging Cherenkov Detector (dRICH)

Essential to access flavor information

3D mechanical model

Mirror
§

W/ Aerogel ’
. Gas e ;
* volume i/ ¢ 1
Entrance ey

Face
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dRICH Pre-TDR Draft 0

Comments to Version 0.1.2 Many thanks to Prakhar Garg, Chandradoy Chatterjee and David Morrison

Comment on text (Missing references, typos, units, wording,...)
Shorten “status and design effort”

Specify tolerance in contaminants (water, oxygen,..) for the radiators
Describe ambient influence on gas refraction index (e.g. temperarute, pressure)
Discuss the input parameters used in simulations (with respect ongoing R&D status)
Mention: studies on time resolution versus irradiation/annealing

plans for gas transparency measurements
Detail the status of the QA stations
Discuss mirror alignment

General Indications
Remove Gantt charts from the "Construction and assembling planning"
Condense in a table the section "Collaborators and their role"

Outline the additional material

Repository for reference figure preservation
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dRICH Mechanics
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dRICH Prototype

Entering the details of the mechanical model moving towards the executive design of the real-scale prototype

* uniform thickness across all surfaces of the shell

AA(1:10)

Te 11 THRU

c(1:10)

B(1:10)

| [pue|  Mareriat Carbon Fiber Type ]L-ym Gl

Orientation l o5
Q="

o) 1| Carbon Fiber | GG380T-12K-2x2T-IMPS032-42% 2 0.76 Notes (unless otherwise specified): INFN
FRP Layer composition e e L el e ik o |
S o e | Gosor i e mirtoes e |5 2 oot All materials must be clean, degreased, and free of impurities. i .
A [75 | Carbon Fiber | GG380T-12K-2x2T-IMP503Z-42% | 2 s | 076 *  Any changes must be authorized. | - @
6 | Carbon Fiber | GG380T-12K-2x2T-IMPS03Z-42% | 2 o | o7 +  Ifyou have any doubts, please ask. w|to1] wcnpoiwo o |6

7 T T T T T T T T T 1 T T T T
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dRICH Mirr

Characterizing the medium-size (~¥30 cm side) demonstrator CFRP substrate before coating

=,
o [ d Center of b iy
curvature plane
oo gl source
mirror ' . ¢
e .
- -~ =
A v \
& Image of point source camera
R

v

<
-+

v D0<25mm ./ R=2200+/-1%

Spot Image Spot Image d0 Results - Parabolic Fit
dO0 = 2.45 mm do = 1.59 mm y = 0.04(x-2254.08)"2 + 1.78
Spot Center = (7.2, 6.2) Spot Center = (6.96, 6.0) Fit dO = 1.78 mm, Fit R = 2254.1 mm

11.0 1.0 4.0 ® Measurement Results
J o 800 —— Parabolic Fit to Measurements
9.625 00 .62 @ Fit Minimum
700 3.5
8.25 555 8.25
600
6.875 6.875 304
T 200 T 500 E
E 55 E 55 =
> 150 > 490 ® 25
a,
4125 B2 300
100
2.75 2.75 200 2.0
1.375 50 1.375 100 .
154 i ; ; ; ; ; :
0.0 0.0 0 2248 2250 2252 2254 2256 2258 2260
0.0 1.375 2.75 4125 55 6.875 8.25 9.625 11.0 0.0 1375 2.75 4125 55 6.875 8.25 9.625 11.0 R [mm]

X [mm] X [mm]
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dRICH Aerogel Radiator

INFN in-kind in synergy with ALICE3 Characterizing n=1.026 and awaiting real-scale demonstartors

Ongoing: reproducibility at n=1.026 Next step: move to real dimensions & specs
ePIC quality specs: clarity, absorption, planarity, dimension tolerance, ...
Squared and water-jet cutting shaped
- 15x15x3 cm2 volume

- 18 x18 x2cm2 volume (BELLE-Il standard)

- —~ 200
£ 200: = .
E - E_ |
< 180 < 180
160 R, =250 mm 160 R, =280 mm
g ! f E —= — -
s [ : 140— 140
£ 0 . :
§ oo = 120 120
I ﬁ/ 100- 100,
0.6 L C
- / ?p'/ 80 80—
0.4} 60— , 60— /
B £ — o/ o /
i / : a0 6 =175 a0l 6 =18.7°
- (;!Ei 5"! Faw. ] r -
0.2 g M :622.1003 Sam;\g Raw cev - C
L f ¥ AG22J009 Sample.Raw.csv 20 O 20—
¥ AG22J010.Sample.Raw.csv -
- TSA1-2b.Sample Raw.csv C \ -
- j e S i oo q’lnl--lmlml--r- I SIS W N Cololevn b by et b v v b 1
O T T e e e 100 80 60 ~40\-20 0 20 /40 60 30 100 o0 s w0 40 20 0 20 40 60 L
0.2 0.3 0.4 0.5 0.6 07 0.8 0.9 \ / _ \ / X (mm,
Wavelength in pm Ry =105 mm ' " Ry=106 mm
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dRICH Gas System

nitrogen
— — -—
,Z\ e
storage
storage \ (gas bottle
. battery ~100 bar)
monitoring and

calibration

y‘k equipment

high pressure (up to 10 bar)
(gas system area)

recuperatio

atmospheric pressure
(experimental hall)

dRICH
vessel

filtering =

separation

ePIC gas

Jamin interferometer for precise n detrmination

system

Studying Purging and online Monitoring

High-pressure

Gas separation via membranes

R. Guida, B. Mandelli, M. Corbetta

Un periodo (360°) corrisponde a 1 ppm di variazione dell’indice di rifrazione

La risoluzione consente la misura di variazioni di n inferiori a 10 ppb

Plant Input
To Purifier/Stora
— oe

Retentate

vessel for light \/ﬂ
transmission °°
measurements 1 l l' l' .'t
Permeate
Pper

ExhGC

I Pout

ExXhGC
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3 : tmperature
di humidity sensol
plubst circulatol . | nternal etxvironman
silicone fluid ! pemel n
at T = -40 CJ p

measurements performed in steps of the chiller T

Performing systematic
cooling and annealing tests

test box with/

SiPMs and heat — =
exchanger] chiller internal T chiller set T

box internal T

instrumental to optimize protocols,
study insulation and safety

box internal T chiller pump

SiPM
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temperature,
.external box wall,
right behind heat

S box internal RH
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dRICH Electronics

Preparing test production of readout electronics in its “final” ePIC layout Being superseded by RDO + Master Panel

Alcor bus
(high
density
connector)

DO DO pC

TSMC 16 nm FinFET process

Artix

h Ultrascale+

il

PolarFire
FPGA
(scrubber)

28 nm process

programming
connector

(config memory is SEU immune)

Carrier v3

these pictures are on scale!

8.2cm
3.2 inches

=
@
)
8]
o
w
2]
2}

5.2cm
2.04 inches

+ 3rigid PCB connected with 2 flex PCB

* Four connectors to front-end board, 100 pins
SAMTEC LSHM-150-03.0-L-DV-A-N-K-TR

Four Hamamatsu arrays of 64 SiPMs each

256 SiPMs in total

TOP BOT

9.0cm

3.54inches Y
onnector

Artix
Ultrascale+
FPGA

4.0cm 40cm
1.57 inches 1.57 inches
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ALCOR Readout Chip

igitazi i Improvements
Preparing ALCOR v3 test production CINEE S it enle :

Chip layout + interposer ﬂ: 6100 $13360-3050, OV=3V
e ]
o 9005 ALCORv2

]
a

»
L "

pe
P

Font £nd
Board . G o 3 ALCORv3
: b 530.0
28 ="
vvvv ot s R AT PR R SR R USRI T IR SRR T
240.0 300.0 360.0
time (ns)

i 109901 90900909908 40 - BN ALCOR V3
)000900009000920¢ | __ u=2556ns
T @@ é - @ a 35 0=84 ps
@@ g @@ 30 1 Il ALCOR v2
o @@ - @@ @ ¢ 25 4 ___ H=256.1ns
Se00e 00009 z, | 0=153ps
80000 200009
- ) - @@ 0 ¢ @@ ae 15
X @ - é (™ @@ s
BOTTOM %O ) s aee A 0—2.552 2.554 2.556 2.558 2.560 2.562 2.564 2.566
0000000200000 0¢ Timestamp [s] le-7
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dRICH Irradiation Tests

Pursuing a new irradiation campaign at large

e neutron irradiation campaign 2024 (LNL-CN)

o irradiation done on 9-11 October

o several SiPM boards, several fluences

o also irradiated aerogel, quartz and other optical matetials
e gamma irradiation campaign 2024 (CERN-GIF)

o irradiation done on 14-16 October
o from 10 to 1000 rad

e proton irradiation campaign 2024 (Trento-TIFPA)
o will be done on 12-14 December
o we will also irradiate several pieces of electronics

o also irradiated aerogel, quartz and other optical matetials
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