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Goals

Optimize momentum reconstruction,
€. (Prre— Prec) Prc
Assure good reconstruction of the sign of charge

Reject events which have complicated topology
due to scattering

Reject events with scattering which can spoil
measurement in the downstream detectors (TOF,
RICH, ECAL)

Reject events with mathematically wrong
reconstruction ( ¥ )

Reject background events



Preselection

Zero clusters in Anticoincidence Counters
One AMS-Particle

with beta mesurement

with track measurement in TRK and TRD
with |Z|=1

Already preselection 3
removes lot of events with

wrongly reconstructed
momentum
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Cut on number of hits used In track
e Nhits>5

* |t does not improve momentum
resolution

 But helps to reject electrons and
antiprotons paying low price in efficiency

* 5 hits: 6.6% (and 21% of electrons) u,{_

* 6 hits: 32.8% 0.35[

e 7 hits: 40.2 % 3.35_

e 8 hits: 20.4 % 0,250
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chi2 cut
e chi2/ndf < 2.0: 78%

e chi2/ndf < 2.5: 82% Good value because
ffici
e chi2/ndf < 3.0: (86%) grows siawer

after chi2/ndf = 3

e chi2/ndf < 3.5: 88%
+ chi2/ndf < 4.0:  90%,;
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Wrongly
reconstructed sign
of charge - helps
to reject proton
background
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chi2 cut

What events are her

a? Zone 1

What events are here? Zone 2
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Zone 1 example

AMS Event Display Run 134224592/ 43488 Sat Oct 22 06:01:10 2005

Front EEEESsEEEssay) Side =

Low
momentum
and
| | large distance
/([ ~ between
REREEET AN Particle and
TRDitrack




Proof that the events in Zone 1
have low momentum
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But we would like to avoid cutting on momentum as DM signal is for
low momentum - signal is around 1 GeV/c. The LVL1 efficiency
however drops below 0.85 GeV/c. We cut out events with p<0.85
GeV/c Later we recalibrate events with 0.85<p<2 GeV in order to
correct them for multiple scattering.



Distance between TRD track and
extrapolation of Particle track

hTRDerr hTRDerr2
Entries 12020 Entries 292
Mean 2 3NN Mean B.B14
BRMS 3.251 RMS K.502
Red:
Zone 1
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Proposed cut: 9cm



Effect of the cut

107
107
107

10

] 1
T

| |
IR N T B

0.2

0.4

0.6

0.8
{p M G-p gan]"rp

1

MG

effic=0.928

10



Zone 2 example

AMS Event Display Run 134224592/ 50602 Sat Oct 22 11:54:48 2005
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Usually lot of
activity in TRD
and the first
/‘ | \ il TOF, the
e “voted” particle
/ -, \u_,r is often proton
/ \. instead of
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Particle TriofTrdRich No 0 [d=14 p=" 5.38+ 0.04 M= 0.906% 0.034 0=2.70 4=5.61 Q= 1 = 0.986% 0.001 Coo=(-1.15, 5.77,54.51)
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Cut on activity in TRD

Cut on 0.91
- [ HTRDrkClu
" [Entries 15245
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Cut on activity in TOF?

1. exactly 4 clusters from 4 different layers used for beta reconstruction

We accept that keeping in mind that low momentum deuterons
tend to have underestimated momentum

y

Cut on betamax
will help here

Shall we use
this cut?
See
Valentina's
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All cuts on momentum together
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Momentum recalibration

" hRecalibration

Entries 420

Mean 2876 |

RMES 1201
%! ndf
pl -0 02642 £ 0 80235
pl1 -1.711 068

5308/ 137 |-

f(x)=1+exp(p0+pl*x), where X:(pMC_prec)/pMC
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Momentum recalibration

u hCheckRecallb2
B Entries 1324
— Mean -0 3439
BMS 002183
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» More work on that

» A correction on
beta should also
be applied? 16




Beta measurement

2 possibilities: RICH and TOF

If RICH is accessible and passes cuts, we take RICH

otherwise we take TOF

optimization cuts:
TOF - see Valentina's presentation

RICH - cuts suggested by Carlos Delgado

After preselection

—TOF
—RICH

10° =
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26% of events have a RICH Ring

A comparison of beta
reconstruction if TOF and in
RICH:

TOF has large tail with under-
estimated beta while for RICH
we must deal with
overestimated beta

Cuts on quality of Rings are suggested by Carlos Delgado
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Optimization on RICH beta

cuts proposed by Carlos Delgado

1. reject ring with an overlapping particle

10 Efficiency
- almost 100%
107 =

107 =
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Optimization on RICH beta

2. accepting Z=1 particles => Number of collected photoelectrons to
number of expected ones for Z=1 particle < 2 (originally proposed 1.5,

what gives efficiency 0.73).

e NpCol/NpExp

effic=0.878

10°;

||||I||||||||||H|

0 1 2 3 4 5

NCD”aCteld;Nmpectul

Maybe this cut should be released
because we are not afraid of anti-nucleai
background. It seems that particles with
Ncol/Nexp>2 are “normal”
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Optimization on RICH beta

3. good shape of the ring, Carlos proposed cut: 32107, efficiency: 0.934
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Optimization on RICH beta

4. single particle crossing the plane of PMTs in RICH

. efficiency=0.999
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107 £

Optimization on RICH beta

All cuts on RICH together

efficiency=0.841
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RICH mass

- hiMassRICHF

: Entries 2145
1L Mean 1853
= RMS 02327

E o 2 ) rudf 1308 /12

- Constant 34221 121

10 Mean 187 1 0.00
Sigma 0.08552 + 0.00230

Ui,

| IE | 2.5 3 3.5 4
m [GeV/c’]
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Conclusions

1. we need a scooter or two to move between labs
2. optimized cuts for momentum reconstruction and
3. for deuterons efficiency of cuts in RICH is about

: . 84% (multiply by 26% of events with ring) and cuts
NS ﬂﬁ for momentum 64%

1. finalize algorithm with TOF-cuts optimization from Valentina
2. use electron-rejection cuts based on TRD

3. obtain the final numbers: efficiencies for signal

and background, acceptance and number of expected events

RICH velocity reconstruction in RICH are determined.
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Upper/Down TOF energy deposits
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Mean 1.001 |

10%

Unfortunately
~_——cutting here
| removes also
good events
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Truncated mean

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

1

1 J. Ll |

o

12

THDlﬁunmtlE maaLE

26



Mass distribution after cuts on
momentum and beta
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Mass dist
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Optimization of cuts on
background rejection
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