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[1 Status of hardware
[J Analysis news: multielectron likelihood on 2002 data

[J Likelihoods once again

[0 Summary
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Status of hardware i

\I

(1 All in all the system behaves OK

[ Some problems in the LV power supplies (KEPCO) - switching from voltage to
current limit mode

[J The problem is under study, but the counter operation is not endangered
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LV voltage variation vs time
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== _ Multielectron hypothesis likelihood 5

[1 If the EM shower starts in the PC1-PC4 region, each shower electron contributes
its own ring — several rings get overlayed

[1 Multielectron hypothesis likelihood: tests the hypothesis that there is more than 1
ring at max Cerenkov radius (i.e. that the ring has at least twice the number of
photons (> 60 instead of ~ 30).

[1 Existed already for 2000 data analysis, but should be more useful now (no MC
chambers)

Indeed —
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2002 data

all eTe™ pairs

multielectron
hypothesis cut
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Multielectron hypothesis testing

runs 19312 + 19393 + 19597

lee1>0.9.and.lee2>.0.9.and.prob(x, 2,1)>0.05

x°/ndf 1225 | 95
P1

638.6 = 50.27
P2 2,942 + 0.7401E-02
P3 0.8954E-01 & 0.6989E-02
P4 10.25 £ 0.6788E-01

P5 -2.148 +

0.2797E-01

e € invariant mass (GeV/c)

.and.(Irmel>1.or.Irme2>1)

XZ/ndf 1005 / 83

P1 1332 & 14,66
P2 2927+  0.9955E-02
P3 0.8264E-01 +  0.8693E-02
P4 5.883 & 0.2699
P5 1504 + 0.1054

L 0 O ——— B e e

|
2 25 3 35 4
e’ € invariant mass (GeV/c)
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Var A
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B T
.and.1brems.
£ x*/ndf 1185 / 91
n P1 3489 + 32.88
L P2 2943 + 0.8831E-02
| P3 0.1055 + 0.9530E-02
P4 7.046 + 0.4661
il P5 -1.671 + 0.1889
[
] photon
E N S PR B I B
2 25 3 35 4
e’ € invariant mass (GeV/c)
.and.(Irmel>1.or.Irme2>1.or.1brems.)
[ 2/ndf 1542 | 93
r P1 4215 + 35.58
P2 2939 + 0.7473E-02
0.1016 + 0.8177E-02
7.406 + 0.4172
-1.726 + 0.1697

e’ € invariant mass (GeV/c)
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\E Multielectron hyp. -

run 19597

all ete™ pairs

multielectron
hypothesis cut
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lee1>0.9.and.lee2>.0.9.and.prob(x, 2,1)>0.05

individual runs

Run 19597 (rp0000)

120 |-

100 w?

x°/ndf
P1
P2
P3
P4
P5

1218 / 94

2178 £
2,936 £
0.8558E-01 &
9.130 +
-2.167 +

26.66
0.1193E-01
0.1042E-01

0.1235
0.5141E-01

e € invariant mass (GeV/c)

.and.(Irmel>1.or.Irme2>1)

x°/ndf
P1
P2
P3
P4
P5

6414 | 65

I

5293 £
2,947 £
0.7993E-01 +
4197 +
-1.329 +

9.456
0.1408E-01
0.1222E-01

0.4372
0.1678

N
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35 4
e € invariant mass (GeV/c)
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el
.and.1lbrems.

F 2/ndf 1041 | 76

L Pl 1180 + 15.25

C P2 2,949 + 0.1227E-01

L P3 0.8996E-01 + 0.1182E-01

L P4 5537 + 0.2868

P5 i -1516 + 0.1133

‘ j 1 Brem.
| photon

£ S R
2 25 3 35 4

e’ € invariant mass (GeV/c)
.and.(Irmel>1.or.Irme2>1.or.1brems.)

~ x/ndf 8355 [ 78

r P1 151.8 + 16.46

[ P2 2,950 + 0.1040E-01

P3 0.8613E-01 + 0.9008E-02
I P4 5.904 + 0.2616
ps [, -1564 + 01031 Uo.ﬁj cuts
or-ed

L L P N |
2 25 3 35 4

e € invariant mass (GeV/c)

RICH Status Report (stran 6)

Peter Krizan
Univ. of Ljubljana and J. Stefan Institute



E
\E Multielectron hyp. -

run 19312

all ete™ pairs

multielectron
hypothesis cut
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100

20

individual runs

Run 19312 (rp0000)

lee1>0.9.and.lee2>.0.9.and.prob(x, 2,1)>0.05

C X/ndf 1131 / 91

L P1 165.1 + 25.09

\ P2 2921+  0.1543E-01
P3 0.9487E-01+  0.1574E-01
P4 9.076 + 01320
P5 2260+  0.5495E-01

Mo T
2 25 3 35 4
e € invariant mass (GeV/c)

.and.(Irmel>1.or.Irme2>1)

F ¥’/ndf 3189 | 52

r P1 4590 + 7.834
co P2 2904+  0.1610E-01
r P3 0.8377E-01 +  0.1175E-01
L P4 5418 + 06570
r P5 2017 & 02703

2 25 3 35 4
e € invariant mass (GeV/c)

14
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12

10

N

25 3 35 4
e’ € invariant mass (GeV/c)

.and.(Irmel>1.or.Irme2>1.or.1brems.)

B B

x/ndf 8802 [ 76

P1 1334 + 17.12
P2 2.895 + 0.1712E-01
P3 0.1266 + 0.1659E-01
P4 6.314 + 0.3318
P5| -1.854 + 0.1361

N

25 3 35 4
e € invariant mass (GeV/c)
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C /nat 7379 | 75
r P1 1309 + 21.06
[ P2| 2.862 + 0.2515E-01
L P3| 0.1653 + 0.2206E-01
r P4 5.599 + 0.9823
r P5 1676 + 04015
1 Brem.

photon

both cuts
or-ed
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\E Multielectron hyp. -

run 19385

all ete™ pairs

multielectron
hypothesis cut
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100

20

individual runs

Run 19385 (rp0000)

lee1>0.9.and.lee2>.0.9.and.prob(x, 2,1)>0.05

[ x*/ndf 7575 [ 91

L P1 309.8 + 67.33
P2 2.798 + 0.3392E-01
P3 0.2125 + 0.3082E-01
P4 9.591 + 0.3191

L [P -2.466 + 0.1428

2 25 3 35 4

oo .
e e invariant mass (GeVi/c)
.and.(Irmel>1.or.Irme2>1)

i X°/ndf 2402 [ 47

r P1 52.65 + 11.79

[ P2 2741 + 0.9059E-01

r P3 0.3860 + 0.5635E-01

[ P4 10.40 + 2.433

r B5] -4.480 + 1154

L. . i L

2 25 3 35 4

e € invariant mass (GeV/c)
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T e
.and.1brems.
— x/ndf  80.82 | 69
r P1 85.66 + 14.33
P2 2937 + 0.2355E-01
P3 0.1495 + 0.2035E-01
L P4 6.829 + 0.4312
P5 -2.188 + 0.1822
1 Brem.

2 25 3 35 4
oo .
e € invariant mass (GeVi/c)
.and.(Irmel>1.or.Irme2>1.or.1brems.)

[ X/ndf 7711 [ 71

r P1 96.72 + 14.38

| P2 2922 + 0.2616E-01
P3 0.1616 + 0.2598E-01
P4 7.260 + 0.4231
B5] -2.205 + 0.1825

L | T

2 25 3 35 4

e € invariant mass (GeV/c)

RICH Status Report (stran 8)

photon

both cuts
or-ed

Peter Krizan

Univ. of Ljubljana and J. Stefan Institute



UNIVERZA V LJUBLJANI

:
J

Likelihood selection: efficiency/fake matrix ——

RICH particle ID with RITER:
use cuts on likelihoods for each individual hypothesis (p, K, e + p + 7)

three selections: soft, medium, hard

determine from real data the probability that for given selection criteria a real 7 is
identified as a 7 etc

— efficiency /fake matrix

e(r—m) er— K) €(r—p)
e(K >7) €K — K) €K —p)
e(p—m) elp— K) elp—p)

determine this matrix for each momentum interval —

N.B. You can of course use your own cut on likelihoods, but for the above three you can use

efficiencies /fake probabilities which the RICH group provides!
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Likelihood selection soft —

Soft selection

O beococcozesceocce beceoccncoeee

Tt selection
identification probability

[1 very high efficiency

K selection
identification probability

[ purity depends on
momentum

p selection
identification probability

06 [roveeeeeeeee ““““““““ “““““““
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Tt selection
identification probability

K selection
identification probability
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Medium selection

Likelihood selection medium
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Tt selection
identification probability
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Likelihood selection -

hard

UNIVERZA V LJUBLJANI

Hard selection
1 1
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[1 excellent purity

[ reasonable efficiency

Peter Krizan

Univ. of Ljubljana and J. Stefan Institute



AR UNIVERZA V LIUBLJANI

Summary —

\I

[1 Hardware is stable, small problems are under study

[1 Users are encouraged to try the multielectron hypothesis test

[J ... and to use the RITER likelihoods for PID
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