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/pe Simulation

Validation and Tune of Simulations on Prototype Data

Protoype test-beam:
complete experiment with
tracking + real size RICH

Basic performances reproduced
Ongoing: tuning simulation models
on details of the measurements
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Tracking for Direct Light Case

MC vs DATA Comparison
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rpe Simulation

Direct Light Case

Radius Resolution vs Radius Resolution vs
maximum hit residual maximum hit residual
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Detailed MC vs DATA comparison useful to tune the simulation models
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Cherenkov Angle Resolution

Direct Light Case
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Prototype data important to study the main contributions to the resolution
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Events in CLAS12

Verify and optimize the performances

___

Reconstruction algorithm on place
Ongoing: updating description to the
prototype level and optimization
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Interference with Other Detectors

60

. - A . " m
RICH material budget has no visible @ oo K" | E K" - prot
. . E 50— A all detectors —
effec.t on the FTOF time resolution ® [ FTOF resolution limit | |
and is much less than preshower ~5X, 5 “F o~ "~~~ 77"~ - *
3 C n
(7] 30 -
s | * I
S xf -4
= 20:— # ﬁ} :—
~ 0.04 X, from 3 mm 101 H#*++ -
glass mirrors C C
——— o_ 1 1 1 1 1 1 I 1 1 1 I 1 1 1 C 1 1 1 I 1 1 1 I 1 1 1 1 1 1
60
- - R
C n-K C % K" - pbar
50 - —
40 |- —
- B -
~0.04 X, from .\ 30 [ =
6 cm aerogel %*a,_ . C
S =y
0 : 11 1 | L1 1 | 11 1 I 11 1 : 1 11 I 1 11 I 1 1 1 | 1 1 1
2 4 6 8 10 2 4 6 8 10
~ 0.2 X, from PMTs P (GeV/o) P (GeV/c)

and F-E Electronics

Contalbrigo M. Rich Technical Review, 27t June 2013, JLab



With target
field
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Occupancy

L=10%* cm?st
DIS rate: 1-10 kHz
Severe Moeller background
- 10-100 k within 250 ns
- contained by central solenoid
- showering into long-range photons
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Major source of backgrounds

Photons conversions into the aerogel
or in the PMT glass window
producing Cerenkov light




The RICH Occupancy @ L=10°*

Studies done for the physics run with transverse target indicates the

Value used in

Moeller background is under control up to the maximum luminosity
thanks to RICH position, segmentation and fast readout

the simulation
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For a given track t and particle hypothesis h (= &, K, p) use direct ray tracing for a
large number of generated photons to determine the hit probability for each PMT

The measured hit pattern is compared to the hit probability densities for the
different hypotheses through a likelihood function:

h, ) i
L = 5,10g[PY) (1) Cparr(i) + Poagr(i) (A — Cparr (i)

(the hypothesis that maximizes T,(}-t) is assumed to be true)

1 if the ith PMT is hit

the hit pattern from dat
Cpar (i) is the hit pattern from aa{ 0 if the ith PMT is not hit

PI(D};\;)]“( ) is the probability of a hit given the kinematics of track t and hypothesis h

ht N (G :
PED () = 1 — eap(— 1) _p 00 _ gy

EiN(h’t) (’l,)
P(h ,t) (h,t) . .
pryr(i) = P(PMT) is the probability of no hit
n(h’t) is the total number of expected PMT hits

B(Z) is a background term (assumed to be 10, fine with Moeller prelim. studies)
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Standard techniques available but important to optimize:
Geometry together with Likelihood parameters
(background, time coincidence window, p.d.f precision)
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Events in CLAS12
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Good ID thanks to high photon yield

Rqp reflects close Cherenkov rings
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Events in CLAS12
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Pion contamination in the kaon sample for In-bending Particles
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Even with a tuning not yet
optimized the pion
contamination is well
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Pion contamination in the kaon sample for Out-bending Particles
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Conclusions

Prototype :

Simulations able to reproduce measured quantities

Lot of data to further improve simulations model (i.e. aerogel forward scattering)
CLAS12:

RICH meets the requirements
space for improvement in the high-angle low-momentum corner

Work ongoing to update the simulations and optimize the response

The RICH detector allows hadron ID in the full CLAS12 kinematics
ensuring the approved physics program to be accomplished
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