CALi(E
Calorimeter for |

Event Selection in Positron and Pion Data
form the October HCAL & TCMT
Standalone Runs

or
getting rid of the give-away particles
in a test-beam environment

,v”‘“l

Benjamin Lutz



CA LlG Particle production

Calorimeter for IL

primary p beam —

attenuated p beam
from SPS -; — (400/450 GeV)
>

—
secondary particles
(=<400/450 GeV )

(400/450 GeV)

Beryllium target
30 cm length

Why Beryllium?
- hadron test-beam wants to have largest X, /A,
to produce the most hadrons

material X, Mint Xo/ At
Beryllium 35.3 40.7 0.87
Copper 1.50 15.0 0.10
Lead 0.56 17.1 0.03
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c AL G Particle production rates @ 400 GeV
30 cm Beryllium target

Calorimeter for I

po (16 pat ST %)

60 GeV n— contains = 40% e-

120 GeV n~ contains = 10% e-

these values are ]
= %2 smaller for n*
é 1 E+D5 E

P(GeVic)
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CA L1 c One target, three beam-lines
and a lot of constraints

Calorimeter for IL

wishes of H6 and H8 users may not
- always be fulfilled at the same time

from SPS)

Target station T4
3 ._é'””Range and Coupling" bf Mmmnta
?g: - of beams H8 and H6 : : :
© | spsat 400.0 Gev/c
200 _:po] e ...O:N..........é............ Gesmssssmsmdessesa s aans B asamaanan an s an e an nal

changes to the
beam splitting between
the different test-beams (wobbling)

——  §(H8}=0me, 6(H8)=Omr

SRR R 3048)=43.5mv, o1} 5 require a stop and retuning of the SPS
L St S S Lot i Vi - only a few changes a year
[ : : ] O §(H8)=0, 6{HE}==5.0mr
-dlotli = l-:iloa = I-ZIOCIi = :llotli = 0 = IIl!loI = 'zclml = 'aclvo' = Imiil.'l
P(H8) (GeVic)
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Calorimeter for IL c

Particle type selection

secondary hadrons:

v

tertiary hadrons:

some examples

»
»

copper target

tertiary electrons:

momentum selection lead absorber
momentum selection lead absorber

v

v

lead target

hadrons
electrons

momentum selection

decaying © generate
with 0.57 =p /p, =1
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CAL1

Calorimeter for |

beam related

13.02.2007

is particle type selection perfect?

identify particles in mixed mode
beams

reduce muon contaminations

remove pre-showering (electron)
events

remove two particle events

1st step

now

G Why event selection/identification?

detector related

identify leakage

test particle identification
procedures

do smart weighting

2nd step

soon
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CALICE  CALICE CERN test-beam setup

Calorimeter for I

o . Mel
Cerenkov Scl DCl Oc2 s OC3  Sc3 Fe2 HCAL  TCatcher

[ I

v

l }

Cherenkov Veto Counter  3x3 cm2 & 10x10 cm2 Trigger 1x1 m2 Trigger
electron double particle select muon tagging
identification  pre-showering spatial acceptance

drift chambers were read out as well,
but reconstruction is not yet established
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CALs G Amplitude in VetoCounter

Calorimeter for I

* MIP signal in Veto-Counter is well
described by convolution of

Landau and Gauss Veto counter

» starting point of second MIP can L T e T
be calculated from fit 10°} : SHED e
> threshold i 2= el

« events with two particles are 102:_
excluded -

» events already showering before

the Veto Counter are excluded 10
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CAL G Cherenkov

Calorimeter for |

Cherenkov treshold for n

« charged particles moving faster

than speed of light in a medium 8 2s5f .
ot ¢

generate Cherenkov radiation 3 2fF -
. o

« refraction index of gases can be 5 15[ .

steered by pressure na E

» to separate e from & select 05 |- E

pressure just before n of beam N ST T

momentum starts to generate
Cherenkov radiation

« limited by electron detection
efficiency at = threshold

© momentum (GeV)

electron detection efficiency @ 7 threshold

e ) B I B
100:— =

eff (ofo)

30:—r..|....|....\...‘m..‘\‘.H\HH\.HAH—:

e momentum (GeV)
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The October detectors

2 3 4 5 6 7 8 910 11 12/ 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
= a1
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CALs G Method to retrieve the factors

Calorimeter for |

assumption: wrong weighting factors lead to bigger signal width
- minimize c/<mean>

=037 0,;=1.9 0,=5.79 ,=2.97 0.,=1.9 1;=5.79

® REERE L L B o 1 i ® LS e e e e
10+ L hist 0:0 | hist 0:26 ||
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Ev il bl i
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Comparison with Monte Carlo shows that this method
delivers a good first order approximation,
but reality is more complex (as always ©)
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CA Li1Ce Examples of the cuts for
Calorimeter for I 15 GeV positron data

events before cut: 383958

-1% statistics -16% statistics
Lch] Ch [-va | -Va
10'E Entries 280842 101 Entries 236931
§ Mean 662.7 - Mean 671.2
B RMS 89.58 B RMS 73.86
10_2 E_ 10—2 g—
10°E 10°E

- 1 | L - ] 1 L L | 1 1 1 I 1 1 L | ' L 1 l 11 ' | 1 1 I 1 1 L l C - 1 | L - ] 1 L L | 1 1 1 I 1 1 L | ' 1 L 1 1 I 1 1 L l
0 200 400 600 800 1000 1200 1400 1600 1800 0 200 400 600 800 1000 1200 1400 1600 1800
energy (au) energy (au)

Cherenkov amplitude cut in VetoCounter
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CALi(e

Calorimeter for I

Examples of the cuts for

15 GeV positron data

events before cut: 383958

-0.3% statistics

-77% statistics

| -1100b | .t1 OOb t3b
10" = Entries 283106 10"
- Mean 660.9
B RMS 94.47
102
0 = 10?
10°E
- 10°

10§
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I B
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10+

105

t3b

I B

Entries 64506
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RMS 82.72
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CAUG Which one do we buy?

So far single cuts were discussed!

But this is not enough to judge which trigger/ trigger combination is the
best for general sample improvement
or the best choice for your special analysis

—> systematic studies of the possible trigger combinations
necessary

—> study of the energy and particle dependence of the
different selections
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Calorimeter for |

G An approach to study the combinations
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CALI(E Another benchmark

Calorimeter for IL

@
| purity versus efficiency (triggerStudy321069.root) | E“ | sigma versus efficiency (triggerStudy321069.root) | :
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CAL G Energy spectrum

Calorimeter for Il

15 GeV positron HCAL (+TCMT)

-17% statistics

Ch-Va-t100b Ch-Va-t100b Ch-Va-t100b Ch-Va-t100b
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Cherenkov + Veto amplitude + muon trigger
my favorite trigger combination
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CAL G Summary of systgmatic studies with
celermeterfor! positrons

« Veto amplitude & muon trigger are always a good choice
« Cherenkov is a good choice for low energies

— fine up to 20 GeV

— costs a lot of statistics without improvement at 50 GeV

— unfortunately no data points in-between

« Smaller acceptance (3x3 trigger) can do some good,
but costs quite some statistics
- may be the right choice for special studies
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CALICE 40 GeV pions in HCAL & TCMT

Calorimeter for |

®
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purity versus efficiency (triggerStudy321100.root) | | sigma versus efficiency (triggerStudy321100.root) |
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CALI(E Result for pions

Calorimeter for IL
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« only two energy points available = no systematic study possible

» But: Cherenkov, Veto amplitude and muon trigger are at least not
the worst choice
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CAUG Outlook

« Extend the cuts to detector-based triggers
— muon detection with TCMT
— pion/electron separation from depth of shower
— tag halo muons
— hadron leakage detection with TCMT

* Include ECAL into the pion trigger studies
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CALCE Backup

Calorimeter for |

shortcut [trigger remarks

P pedestal excluded for this study

Co cosmic

Ca calibration excluded for this study

B beam

Ch Cherenkov

Vv veto trigger

Va veto amplitude cut values above 3850 ADC without pedestal substraction
t3a 3cmx3cm trigger A

t3b 3cmx3cm trigger B

t10a 10cmx10cm trigger A
t10b 10cmx10cm trigger B

coincidence used as beam trigger

t100a 1mx1m trigger A

t100b 1mx1m trigger B muon trigger
S spill

G generic

0] oscillator

triggers in grey fields were evaluated in this study
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