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MIPP Monte Carlo

Plugged in realistic RICH Geometry:
Hamamatsu PMTs, Russian PMTs and holes

Matched MC geometry coordinates and PMT
numbering scheme with GRICHGeo:

HV Tubel = 61.4568 25.4032

H,V Tube 32 = 61.4568 -24.5967

H,V Tube 33 = 60.0601 24.5967

H,V Tube 64 = 60.0601 -25.4032

H,V Tube 2817 = -61.4568 25.4032

H,V Tube 2848 = -61.4568 -24.5967

MC works in interactive mode, but not in batch mode
MC does not seem to read from input files



Reconstruction Algorithm

— Given a particle hypothesis | & momentum — compute the
number of photoelectrons n, for every PMT i in RICH array

— Since probability to observe exactly m photoelectrons

P(m)="—""
m!

the probability for a PMT to fire is
1-P(0)=1-e™"
— For each PMT |, assign a likelihood
e "™ if PMT did not fire
1-e™ ™ if PMT did fire

L =

From runl11606, 4294 calibration events:

=1.19e-3
r]b,Hamamatsu = 3.52e-4

— Total likelihood for hypothesis |

Lj:HLi

r]b,Russian



Testing Reconstruction Algorithm on MC

— Using ~2000 MC 40GeV particles (p, K, 7) at
(x,y,2)=(0,0,0) [between DC3 and DC4], compute
 RICH PID Efficiency

0O Electron
1 Muon
2 Pion

3 Kaon
4  Proton

 Log likelihood

— Study effect of track momentum and ring center on
particle identification and log likelihood calculation
e Assume momentum p has a 10% error
e Assume X, = X, + AX, where Ax = 1cm, 2cm
e Assumey, =Y.+ Ay, where Ay = 1cm, 2cm
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MC 40GeV rt event
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MC RICH Digits Distribution
for 40GeV particles

MC (40GeV-p, empty target): RICH Digits Distribution
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Fewer digits seen in data

Maybe the efficiency of
PMTs are lower than we
expect?



MC 40GeV p: PID Efficiency & Log Likelihood

MC (40GeV-p, empty target): RICH PID Efficiency
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MC 40GeV K: PID Efficiency & Log Likelihood

MC (40GeV-K, empty target): RICH PID Efficiency
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MC 40GeV r: PID Efficiency & Log Likelihood

MC (40GeV-r, empty target): RICH PID Efficiency idHisto3
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MC 40GeV p: Momentum change by 10%

p=40GeV

MC (40GeV-p, empty target): RICH PID Efficiency
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p=36GeV

MC {40GaV.p, ampty targat): RICH PID Efficlency assuming p=36GaV

p=44GeV

MC (40GeV-p, empty targat): RICH PID Eficlency assuming p=44GeV
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MC 40GeV K: Momentum change by 10%

p=40GeV

MC (40GeV-K, empty target): RICH PID Efficiency
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p=36GeV

MC (40GaV-K, ampty target): RICH PID Efficiancy assuming p=36GaV
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p=44GeV

MC (40GeV-K, ampty target): RICH PID Efficiancy assuming p=44GaV
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MC 40GeV . Momentum change by 10%

p=40GeV p=36GeV

p=44GeV
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If predicted momentum is off by 10% at 40GeV,
It does not affect Pion PID.



MC 40GeV p: Ring center x, by 1cm, 2cm
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MC (40GeV-p, ampty target): RICH PID Efficlancy assuming r‘-:Ltir.m

MC (40GeV-p, empty targat): RICH PID Efficlancy assuming r‘-:td:m
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MC 40GeV K: Ring center x. by 1cm, 2cm

Xe

MC (40GeV-K, empty target): RICH PID Efficiency
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MC (40GeV-K, ampty target): RICH PID Efficiency assuming x‘-xtﬂcm
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When predicted ring center X, is changed by >2cm,
Kaon PID starts to change to Pion, Muon & Electron.



MC 40GeV r: Ring center X, by 1cm, 2cm

X, =X, +2cm
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MC (40GeV-z, empty target): RICH PID Efficiency
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MC (40GeV-n, ampty target): RICH PID Efficiancy assuming x‘-n‘ﬂcm
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MC (40GeV-n, ampty target): RICH PID Efficiancy assuming x‘-n‘ﬂcm
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MC 40GeV p: Ring center y, by 1cm, 2cm

Ye

MC (40GeV-p, empty target): RICH PID Efficiency

L LN LS B B B B T
1= idHisto1l —
C | Entries 1817 ]
n'“; Mean 4 R
0.6k RMS 0 E
| Underflow 0 3
0.4/ | Overflow 0 1
- | Integral | ]
0.2 —
| 1 Lt SN U TN

0.5 0 0.5 1 1.5 2 2.5 3 35 4 4.5

PID Efficiency

Y. =Y. +1cm

MC (40GeV-p, empty targat): RICH PID Efficlency assuming y.-yEHr.m

100
90
80
70
(1] —
50
A
30
20
10

-H00 <700 -600 500

-400

=100
S A

L L
=300 =200

Y. =Y. T 2Cm

MC (40GeV-p, empty targat): RICH PID Efficlancy assuming y.-y=+2r.m

T e LI S | TrT LS A L B LT e B
1= idHistol ——]
" | Entries 1817 5
081~ | Mean 4 B
- | RMS 0 ]
0.6
" | Underflow 0 A
0.4 | Overflow 0 -
Integral 1
0.2f- e
|} i i 1 i L i ! i T
05 0 05 1 1.5 2 25 3 35 4 45
PID Efficiency
Log Likelihood Distribution
100E LU B LA I ™ T T
90
80F
70E}=x
60
S0E
40F =
30 =
20 g
10F =
g | g : ; | E
-g{ll] 7000 <600 -500 0 -4000 S3000 22000 -100 0
L L

T e L S AU | L LS LS B B e
1= idHistol ——]
" | Entries 1817 5
ﬂ's'__ Mean 4 ]
- | RMS 0 ]
0.6
" | Underflow 0 A
0.4}| Overflow 0 2
Integral 1
0.2 -
|} i i : i ! 1 | i Lo T
05 0 0.5 1 1.5 2 25 3 35 4 4.5

Log Likelihood Distribution

PID Efficiency

100
90
8(
70
60
50
40
30
20
10

T
=

A

00 700 -600

=500

.
-100
L L 1

-400  -300  -200

If predicted ring center y. is changed by 1cm or 2cm,
It does not affect Proton PID.



MC 40GeV K: Ring center y, by 1cm, 2cm

Ye

MC (40GeV-K, empty target): RICH PID Efficiency
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MC 40GeV r: Ring center y, by 1cm, 2cm
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When predicted ring center y, Is changed by >1cm,
Pion PID starts to change to Muon & Electron.




Summary

— 10% change In predicted momentum does not seem
to have much effect on PID

— However, change of ring center by
e 2cm — affect K and = PID
e 1lcm — affect n PID

— Therefore, the ring center needs to be predicted
within £1cm to obtain accurate RICH PID



	RICH MC & Reconstruction��Sin Man Seun (Sharon)�Jan 2006
	Reconstruction Algorithm
	MC 40GeV p event
	MC 40GeV K event
	MC 40GeV  event
	MC RICH Digits Distribution �for 40GeV particles

