Electron event selection

David Ward

eJust a collection of thoughts to guide us in planning electron
analysis

eIn order to end up with a coherent analysis ought to agree on
event selection / sample as soon as possible.

eMainly summarising what | have done so far, in order to
encourage discussion.

oS0 far focussed entirely on 0° electron runs in 2006.
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CERN runs:

e Data taken in several periods:
e 9 Aug '06; 30083-300104; 10-50 GeV

e Data OK, but more pre-showering than other runs?
e 25-26 Aug '06; 300195-300213; 10-45 GeV
e Mostly OK; some runs blighted by noise.
e 29 Aug '06; 300377-300383; 10-45 GeV
e Mostly OK; some runs blighted by noise.
e 7 Sep '06; 310046-310065; 10-30 GeV
e Mostly OK
e ECAL only so can’'t use HCAL to remove pions.
e 23 Oct '06; 300670-300676; 6-20 GeV
e Mostly OK; HCAL useful to remove pion b/g
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Runs 300083-300104
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Noise (see Mangi Ruan’s list)
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e Typical noisy run (300199) shown above.
e 3 noisy planes seen.
e In most cases, the total energy isn’t too much affected.
e In some cases only a range of events is affected.
e Simplest solution is just to remove these runs, though we
could try to do something cleverer.
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Pion background

The November (v04-02) data
processing included an
estimate of AhcActivity

Only seems to be set usefully
for runs 300670-300676.

Used online calibrations only;
only qualitative agreement with
Monte Carlo seen.

But suggests the basis of a
useful cut, to complement
Cerenkov information.

Should study further when
proper HCAL calibrated data
are available in current round
of processing.

Calice Analysis Meeting 13/02/07

| AhcActivity vs Eraw2 /mips | h219

Entries 210395
Mean x 2718
Mean y 316.1
RMS x 1771
- |[RMSy 294.9

Data: Run300676
(20 GeV)

1000§
900/

800§
700}
600
5001
400§
3nu§
200§
100

PR B . Ll Ll
0 1000 2000 3000 4000 5000 6000

David Ward _L l E

| E Hcal vs E Ecal /mips |
@200 |
=
fo0oL- Monte Carlo

Pions (red)
Electrons (black)

A
AR

'. .‘ .' I'*". | .: - =S
0 1000 2000 3000 4000 5000 6000
Egzca MIPs

i

UNIVERSITY OF 5
- G

CAMBRIDGE




My selection cuts for CERN:

e [rigger type BeamData

e Hit energy > 0.6 MIP (should possibly be 0.65-0.77)
e Compute E, =E, ot2E ;1 5013E, 35, (In MIPs)

e Cut E,,>100*E,.,,, (add upper cut?)

e If HCAL data, cut AhcActivity<100 (MIPs) to

reduce pion b/g. (replace by calibrated HCAL energy
when available. Add Cerenkov information?)

e Possibly a cut on shower position for some
analysis to avoid edge/gap effects?
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Hit energies
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Dependence on shower position
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Summary of CERN 0¢° electron data

Epeam /G€V | Runs # electrons

10 300200 300201 300383 310054 310056 285K (70K)

12 310052 310055 205K (0)

15 300202 310047 310048 310053 310063 366K (78K)

20 300189 300203 300205 300379 310046 398K (65K)
310062 310064

30 300197 300207 300378 310059 310065 528K (462K)

40 300195 68K (68K)

45 300208 300377 424K (424K)

Numbers of events in parentheses refer to runs which include HCAL info

(At some energies most of the data are with ECAL alone.

LA cut in the wafer centre would reduce these numbers by ~ 70%
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DESY May’'06 - Total raw energy

e Old plots - Applied naive 50ADC=1MIP

. . htt
gain correction for all channels. | Etot 6 GeV | Eries 1017
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Separation of junk from signal?
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My selection cuts for DESY:

e Trigger type BeamData

e Hit energy > 0.6 MIP (could possibly be 0.65-0.77?)

e Compute energy weighted (x,y,z) of shower (all
planes weighted equally). Also r.m.s. spread r

about mean (x,y) in layers 1-8.

®  x2=((x-(x))o )2+ ((y-(y))/o )2+ ((K-(K)))21.7+ ((r-(r))/9)2
e Cut on y?<20.

o Compute E=E.1g+2E 41 50+3E51.59

(in MIPs)
e Cut120*E
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E/GeV (K) G, /mm o, /mm
1 9 16 16

1.5 9.6 13 12

2 10 11 10
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Possible separation of junk?
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Linearity

Linearity

Example of results based on the
above cuts. Not new; just shown
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Resolution

Resolution Example of results based on the
20 | | | above cuts. Not new; just shown
X "TE[ a Mokka 6.2-pre ~forillustration.
E 18+ * DESY May'06 |- ______________________________________ o e
e - CERN 9 Aug 06
16 ® CERN 29 AUG 06 |-ccveirmvrrnvsnibisssss s o' L ..................
14 ; CEREN 23 Oct06 |......... ...................................... ' ................................. ..................
- g _________________________________________________________
10 __ ........................................................................................ i ................................................................................................
| T S N S S
§ g S - Encouraglng’? _________________
4__5’; ................................ ........ L|ne S jUS’[ to gu|de the eye.
N & L 3
- ~ We can see it corresponds roughly to
2E 15%/NE+1%
| | | | | | | | | | | | | | | | | | | | I
% 0.2 0.4 0.6 0.8 1
1!‘\.| E,... /GeV
Calice Analysis Meeting 13/02/07 David Ward 7~ [EF UNIVERSITY OF 1 g

,'-.\/

CAMBRIDGE




Concluding remarks

e \We should aim to show significant quantitative analysis
results at LCWSO07 - end May.

e In order to put a coherent set of material together we
should agree a set of provisional event selections, so
that we are all working on the same data samples.

e Then we can proceed in parallel on different analysis
topics, and bring results together in a coheren way at
start of May, in order to be discussed and approved by
the Collaboration.

e |'ve only discussed electron normal incidence data.
Probably not much needs to change for inclined angle
data.

e Obviously must also do something similar for hadrons
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