"#3%HE' () *+","-)*

1450 & ()F++,)")-. /7 . JHL+0+, —+)2, )3&+)1. 04" 01)0+50. ,)(2, -+)6E5) 7+ 4)"*+9 .03

p/A beam e beam
p: 41 GeV, 100 to 275 GeV >

INFN Contalbrigo Marco - INFN Ferrara
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e: 5 GeV to 18 GeV
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Two challenges: cover wide momentum range 3 - 60 GeV/c
work in high (~ 1T) magnetic field

Aerogel Gas Hit on detector

AN Photon impac
> on mirro r(

1 1 I 1 1 1
80 100

p (GeV/c)
vack = 19° 3
dRICH: effective solution, part of EIC reference detector N\ 7= ]
40 50
*1273.0(2)) 5 +0. 548 <, Aero=>"@AB)C))D " ()<, c2r6 = >70QGEB p (GeVrc)
M&" (+)L9" -+:
F+3+-3.0:))))@7G)/2H(+-3.0 )JKJ)/Z /% 9K+)—> LIMN .931., 0M.8%0)" , 58+:)GOAG) 1 +5

0N ./+,3P/:)J0Q8)D+RH-
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3(.456

MO.3.39+)3.)S 81 *3+) 1P 800" 12°3.0)4- . 0TZ, 5)902, 208+
LON/H)O+0L.0/" , —+)", )1+12, +)(9+-10-"30. , 01.0)-. /9. ,+,3(

Z-axis
manipulators.

Aerogel
Aerogel
photons

mirror

Gas
photons
Photon’
detector
Front-end “Aerogel” .
Detector and electronics mirror Kt/
agrogel box
0.0040 0.0040
= Chromatic = Chromatic
00035 - Aerogel SPE G B 00035 | Gas SPE B e
-« Pixel -+ Pixel
- = Magnetic - Magnetic
0.0030 Track 0.0030 Track
" T 5
X, 0.0020 A X, 0.0020 A
g g Gap length / Sensor surface
000151 Refractive index / UV filters 0.0015 1
0.0010 4 0.0010 4
L0005 SEVRREER D o i s s e s o e - sooosd e e e e e L e
00000 Ll T s e T 0.0000 L === =======277 . . . .
5.0 7.5 10.0 12.5 15.0 17.5 20.0 22,5 25.0 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22,5 25.0
polar angle [deg] polar angle [deg]
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Goals:

o L3PIVIP"§0"12"3.09+01.0/",-+)", 1)2,3+098"V Basic system

o L3PV (9+-202-"3.,( ", 1)"83+0, "3S+(1.0).93-"8-. /9. ,+,3( commissioned
o W(3)"83+0, "3+)(2,56+09& 3., T+3+-30., (V(3+/( in 2021 runs

. F+(15,)970"/+3+0( *, ). 90/,



"#$#$%E&' ()*+,-./

ABAS)*+" £ )3/ +:

0 N.Q).138+/+)4()970" (- B - 01+1)R
0 L+, (.00C)0+"1_P3)(&"0+1)408&)+"F>@> —  L+,(.0)

0 X+* /)0, +) (3P, 140)-. /(- ,2,5 — -/

MO+S+, 3+ 1) ") 143"+ 1)(V(3+/ " 3-) (3P 1V
Y+S+038++(()90+8/2, "0V)9+0L. 0/ , -+)
@PIV)A=()9- ((Z*8+))) > o

Time distribution of hit

30000

30000

70000

50000

Example of event display

D+ . /+30-"§)(+8+-30..
D*()", V)" +0.5+)0+-. , (30P-3+1)02, 5(

50000 \./
40000
30000 /////////
20000 L e~
10000 -8 I—\ [ TR ATV i EAEEN EEARA S RN A AN ANANEN AN
U ) W -80 -60 -40 -20 0 20 40 60 80
00 100 200 300 400 500 600 700 800 900 10 X[n"n]

Time [ns]
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-)30" T2, B)(V(3+/)*" (+1). , )34 .)DBN) 1 +3+-3. 004" OP(+1) 1 P0L, 5)38+)3+(3)*+" /)
3.)30"-T)3&+)*+" /)97 038+ (). 0)/+" (P02, 5)" 85, /+,3)" , 1)*+" /) 11S+05+ , -+

WeH)-. /%2, 730 ,) - 138+)1"#$%) . 93-"92, 1.0/ )", YDBN)30"-T)2, 1.0/ "3).
"0 4()3.)-.00+-3)1°37)_ )", 4S+, IRV)+S+, )", "V((

Particle position at aerogel Particle slope

120

6 100

-20 ‘ I

=20 -15 -10 ! %% 8 %6 4 =2 0 2 4 6 8 10°
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"8.4()3-)--

) )&+)l"#$%) 932-"§)2,1.0/"3..
"OHSH,3*FV)+S+,3)", "V

78" AHI(:* 4]

,)34 . )DBN)1+3+-3.0()4" OP(+ 1)1 P02,

T rings

5)38+)3+(3)*+" /)
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T rings before corrections

T 80T 30( £100r

E T E L

~ eo > 80—

i 60—

40_— L

r 40—

20—

0

-20
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_80L\ P RN B [ [T L1 L1 L1l —80__
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" *6* -"O%p(I"#"6-,3'<(0-/(

s ¥2 / ndf 14.02/15 EhEmnW
E F pO 1.544 1 0.058 pares 2
g"-gjy pt 0.22 +0.03 SdDev 4018
e — +
3 1
L T T e R R O R ‘Pm‘mz‘?#] S R T R ““*”‘2‘““2‘2?@;#?#]
Do? Gas Data Simulation
2033,5)1P,-31. ,: y= |—+p,?
po [mm] 1.5 1.1
90 [)(2, 58+)98&..3. , J0+(.8P30. , pt [mm] 0.22 0.07
91 [)(2, 58+)9 " 032-8+)0+( .8P32. ,)-. , (3", 3)3+0/
Avg photon 12.8 11.3

RMS of radius as function of photon number - Gas

Distribution of the number of photon per particle - Gas
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RMS of radius as function of photon number - Gas Distribution of the number of photon per particle - Gas
- 1 x2 / ndf 14.02/15 _ __hEntresinRMS__|
EOE b0 1,544 % 0.058 : — T
g " p1 0.22+0.03 3000 — SdDev 4018
& 0.8;— C
0_7; + 25007—
08E- -y 2000
05—
ok == +
0_3; 1000—
0.25— L
E 500 —
0.1; -
07\\I‘\\\|\\\‘I\\‘\I\‘\\I‘\\\l\\\‘l\\z‘z\\\‘ 07“1}\\\‘\\\‘\\\‘\\‘\\‘\\‘\\‘\\\2‘0\\\‘\\\

N
(<2
(o)
-
o
-
N
—
S
-
o
-
o)
n
o

6 8 10 12 14 16 18 2 24
Photon [#]

Py Aerogel Data Simulation
Z3,51P,-%.,: Y= | +p,2
X po [mm] 1.9 0.8
p1 [mm] 0.53 0.26
% [)(2,58+)9&.3. ,)0+(.8P312. ,
91 [)(2, 58+)9 " 032-8+)0+( -8P32. ,)-- , (3", 3)3+0/ Avg photon 35 35
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M0+9"0+)1.0)3&+),, +K3)3+(30*+"/)-* /9715, )<L " B)AGAAB

$&"0"-3+0U+)", 1). 930/ U+)3&+)0" 1273 .0(

N .S+)10. Z)0+1+0+, -+) 1 +3+-3 _0()<N ; MNW(B)3. 401 ()64$) 10:S+, ) 1 +3+-3.0

0 LIMN)AB8) 1 +12-"3+ 1)(30+* /2, 5)0+" 1 . P3)
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Pseudorapidity( n )

Q ™ T T T T T T T T T T T T T T | T T T T | T T T T | 0] 'E*
& 30 Aerogel(Blue) C_Fg(Red) | o
> - - —@—n=15 N 2

u A ——n=24 N

o= —& n=32 .

201 n ]

C A _

15 »

: .‘ (&} J

10— = ® B .

- ® A nm .

C A & ]

2 %% s 3 2

.___<__._-§.'__ﬁ___ﬁ_‘__’___'_t:

1 R A R R SR L1 L1 L0 1]

10 20 30 40 50 60

momentum (GeV/c) momentum (GeV/c)
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L3P 1V). 930-()S()5+ . /+30V)-. , (30"2,3(
0" 12"3.0),)S(3&-T, +((

1.-"8)98" ,+)S() 1 +3+-3.0)(POL" -+
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— field = OFF
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0.032 0.034 0.036 0.038 0.04 0.042 0.044 0.046 0.048 0.05

W, (rad)

1 pe RMS (mrad)

o

Endcap HC
lspherical mirror#2 R = 2.9m|

A 5 25

Endca

Endcap EmCal

spherical mirror#1 R = 2.8m)|
B 2.3

aerogel @ 192cm

140cm +350cm

+1890cm +330cm

n=2.0or 0 = 0.27 rad

H{IIH‘IIII'[IH

*'II,M‘IIH
b

T
:
/
S/f
aen

———=a—— Rich: 30 cm shifted; Map: Solenoid

——+—— No shift; Map: Solenoid
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||||||||

———
S —% ¢
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Transmittance

Transmittance

0.8
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’

Mean transmittance of all tiles
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o e
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0.2 3 !; = Tile2b
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Wavelength [vm]
Mean transmittance of lucite
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L 2
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Test Cherenkov application for magnetic field insensitive sensor (SiPM)
$.,30.8LIMN)&B&) *0T)-. P, 3)3.)2(-8"3+)(2,58+)9&.3. ,)(15, "< (" /+)" /983P 1 +3B
b(+)),+4);"$ ")-8&29)<&25&00"3+)W. W) " 0-&23+-3P0+8)?, )(30+* /2,5)/ . 1+)

G@)9(3L/+)*2, 1)C)GOB)T%U)"3+)9+0)-&" , , +H1)-0V. 5+, 1-)-. /9" 3B+

N O]
ALCOR_FE

| 03/2021 !

MMignone

A s o
\F-94v0 3 2123 TE
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Test Cherenkov application for magnetic field insensitive sensor (SiPM)
$.,30.8LIMN)&B&) *0T)-. P, 3)3.)2(-8"3+)(2,58+)9&.3. ,)(15, "< (" /+)" /983P 1 +3B
b(+)),+4);"$ ")-8&29)<&25&00"3+)W. W) " 0-&23+-3P0+8)?, )(30+* /2,5)/ . 1+)

W/ +)-.2,-11+,-+)4238&)*+" /)9"03]-8+ "+10+-3+1)(25, ")/ . S+()4238)/200.0
dRich Carrier map - mirrorinz =0
g 1202— — beam ON E 2Né < 30 mm
8 sl o 2
: _ beam OFF £ £ .... .
- £ HNEE HEEm
y CF NN B
: BN E AN
-foco -800 -600 400 -200 O 200 T e v e v ey
=10 -9.5 -9 -8.5 -8 ~75 -7 -6.5 -6 -5.5 -5

400 600
SIiPM - timing difference (clock cycles)

hCoincidence1VsChannel dRich Carrier map - mirror in z = +75
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