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1 s on-board scalers counting the discriminated MaPMT dark counts

-

10 April 2018
- August 2018

I IHII| IIHIIW |

Count Rate [cps]

: : ' : { Slow shaper

10*

I lllll‘ IRILL

3
10 Digital pulse

107

| \IIIHI| T TTHI

10

lllll’ Il

L 1

—
.

700
Threshold [DAC]



—m_

GAO0501
Studied with pulsed laser 95 , 93 ,94 .92 ,96 ,98 |, 97 9
Set to work at SPE level DN T T T
91 + 89 | 90 { 88 100 : 102 + 101 + 103
87 84 E104510651055107
“E E WE")BE"OEIOQE“I
79 : 77 : 78 : 78 :112:114:113:“5

ASIC 1 CHANNEL 21 CHTILE 85 ASIC 1 CHANNEL 22 CHTILE 86 ASIC 1 CHANNEL 20 CHTILE &4
[ oo Chig1 | Ch191
En tiga 1000006 Entrigs 1000006 Entisa1000006
Mean  5.046 Mean -0.6405 Mran  -0.4765
5 FMS 458 1n* FMS 3543 10° FMS 1508
10 ~
20 fC
10" ~ 1/80 SEP 10*
) o
» 4o’ Electronic
8 /
10

10

[i] 100 200 = 400 500 100 200 300 400 500 1] 100 200 200 400 200
Pulse Amplitude [ADC units] Pulse Amplitude [ADC units] Pulse Amplitude [ADCunits]




As identified by the RICH reconstruction software on CLAS12 DATA
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erenkov Analysis

Analytic solution for direct photons Ray traced solution for direct photons
“Exact” solution for the Cherenkov Angle Assume knowledge of aerogel ref index
Only direct photons Any photon

GOAL: get a Cherenkov angle estimate for each photon for detailed PID optimization
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RICH - DC Matching

Target Drift Chambers Aerogel MaPMT Plane
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RICH Time Calibration

Calibration is stable in time except for the time offset between RiCH and CLAS12

Run 6288
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RICH Time Calibration Monitoring
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RICH software released in June in time for the DNP data production

Designed as post-process to provides a Cherenkov angle estimate
for each single hit in RICH and each hadron in sector 4

Basic information allowing for independent ID likelihood development

_ RICH hit
Ongoing

Refinements of traced solution p
Tuning of reconstruction parameters
Tune the DST output (photon candidates, variable selection)

Hadron ldentification Likelihood

DC track

Aerogel tile by tile characterization
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RICH Event Reconstruction
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RICH Event Reconstruction
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RICH Event Reconstruction
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RICH Performance Stuady

RGA data, direct photons No alignment of internal components
Number of photons and single photon resolution close to TDR

# facted photons per secton ewert. Luywr O The 12, Ouadrat 8 # refaciud photors per shecion event, Laper 0, The 12, Oundeart 3

L Lagywr 0, The 12,
4000 = ! 2400
5 |Emn a7 5,,,, Entries 3464
soof- 2000 TDR: ~ 18 Npe
3000 - 1800
1600
25004 i
—— all photona "°°
2000 - 1200
500 — direct photons ‘::
1000 - —— refiected photons 500 f
wof
500 B~
200
oh—;.q.ﬁﬂtbs_...._;....;...._;...._; 0 _L L
0 0 20 ES) © %0 w0 0 0 10 20 £ © 50 ® L)
2 photors. # photons

Raw RICH alignment (not for internal components)

v

- Eniries 76579 A ' S Eniies 83477
_ %) ndf 2337/ 50 < - %2 ¢ ndf 4451/ 52
£ “Ethetac(1pe)=306.4 e ¢ i [thetac(1pe)=307.4 -2h o
sigma(lpe)=6.3 mra Constant 41041215 s [Sigma(lpe)=5.3 mrad Constant 5394+ 28.0
2800 Mean 0.3067 £ 0.0000 - Mean 0.3074 + 0.0000
Sigma__0.006434 + 0.000022 Sigma _0.005302 + 0.000019
3000 4000 '-—
- . TDR:
wor ~ 4.5 mrad
1000 :
500
827022 02¢ 02 028 03 032 034 038 038 04 Bz"0zz 024 D028 02 03 0% 03 03 038 04

Chemarkov Angle rad) Cherenkov Angle (rad)

Contalbrigo M. CLAS12 Coll. Meeting, 13" November 2019, JLab




Vioving to Tile by Tile Study

Study done with direct photons only
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RICH Alignment Impact

tile 12
s L . .
& [ —— misaligned
£ r % TDR projection for SPE J
i —e— 1
5 aligned
5 J
S -
(D -
[0} L
oc |
3_
| Goal resolution per track ]
o 0
— o
B o %00 .0
- o
[ Y e 0000 00000, O
= ”"'00000.0.8
1 11 | | |1 | | | |- 1 I | | 11 | | 1 | | | | 1 | | 1 |- | |
0 5 10 15 20 25 30 35

# of photoelectrons

Contalbrigo M. CLAS12 Coll. Meeting, 13t November 2019, JLab



300

280

260

240

220

200

0 1 2 3 4 S 6 7 8 9

10

10
P [GeV]




Ocher [mrad]
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RICH Hadron Separation

In slices of momentum
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Aerogel Performance IViapping

Study aerogel performance on electron control sample as a function of the track position

Cherenkov angle [mrad]
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RICH reconstruction software is ready for mass production

v/ Stress tests

Reconstruction and calibration of a large data set

v Study misalignment:
A preliminary study has been done, need to be refined and extended to the spherical mirror
v Refine code structure and output

eu.mihosoft.vrl.vdd —> org.jlab.geom.prim

v/ Refine optical surfaces

Aerogel non-planarity
Mirror efficiency / MaPMT efficiency

" Perform PID

Basic calculations are already available, no outputs (on purpose)




