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Summary
❏ The reonstrution method
❏ Results from RICH Flight setup (MC)
❏ Results from RICH prototype (Data .vs. MC)
❏ Future prospetions and Conlusions
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(�) reonstrution: A pattern �t proedure

✔ The AMS Traker provides the partilediretion (�; �) and impat point atthe RICH radiator
✔ The photon pattern at the PMT ma-trix plane is omputed, leaving � as theonly free parameter for �t
✔ The hits assoiated to the partile trakare exluded

✔ The maximization of a likelihoodfuntion provides the best � angleP (�) = nhitsYi=1 Pifri('i(�); �)g

ri � losest distane to photon patternPi � probability of a hit belonging to photon pattern
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� reonstrution: probability funtion summary

✔ noisy hits distribution essentially atPMT noise, sattering,...Pnoise = bR � 10�3 m�1b � photon bakground frationR � PMT matrix dimension
✔ pattern hits distribution essentially gaussianpixel size, radiator thikness, hromati-ity,...Psignal(r) = (1� b) 1�p2� exp� 12( r� )2� � 0:5 m

✔ ombined probability funtionPi(ri) = (1� b)Psignal(ri) + bR residuals (cm)residuals (cm)
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✔ Advantage of likelihood : being insensitive to noise spread all over the RICH matrix
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� reonstrution: probability funtion optimization

1 - Evaluate parameters � and b from theresiduals obtained by a standard reon-strution (residuals from simulation pointsout the values){ � parameter :�t Gaussian slie of residuals (with informa-tion about �C){ b parameter :Geometrial e�ets modulate bakgroundresiduals distribution .Assume at distribution .

for PROTOTYPE (simulation)

residuals (cm)

b ~  10 %

b/R ~ 3x10-3 cm-1

Gaussian Fit: σ = 0.5 cm
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� reonstrution: probability funtion optimization2 - Test robustness of likelihood to hoie of parameters
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� reonstrution: e�et of trak resolution on � resolutionTrak resolution for partile diretion (�; �) due to smearing (simulation)
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� reonstrution: e�et of trak resolution on � resolutionHere there is no TRACK SMEARING ! � resolution inreases 30 %� = 3:2� 10�3(smearing ON)! 1:8� 10�3(smearing OFF )
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Partile ClusterLG hits (hits produed by partile passage trough Light Guides) are exluded from �t

have info about 

photons produced 

photons produced 

in plexiglass LG

in aerogel radiator
θC !

Use trak extrapolation to exlude partile hits ina 4m \window")
Cherenkov pattern hits
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tunning of the mean photon emission point (bias on �re)

1θ

θ
2

θ  > θ2  1

H
R

A
D

Θrec−     Θsim

0

10

20

30

40

50

−0.015 −0.01 −0.005 0 0.005 0.01 0.015

zfrac=1.0zfrac=0 zfrac=0.5

−5

−4

−3

−2

−1

0

1

2

3

4

0 0.2 0.4 0.6 0.8 1

Z Ckov vertex / HRAD

Systematic ∆θc (mrad)
Agl 30

−10

−8

−6

−4

−2

0

2

4

6

0 0.2 0.4 0.6 0.8 1

Z Ckov vertex / HRAD

Systematic ∆θc (mrad)
Agl 50

Borges,Bar~aoLIP,Lisboa - 9 - RICH software meeting28 June 2002



Results: the Number of hits

Nb hits for 20 GeV/c  protons
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☞window for hits ounting around re pattern: 3 � ☞ large tails for events with � 3 hitsSo, keep only 3 hits reonstrutions !
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Cerenkov angle resolution

☞ The erenkov angle:os� = 1� n
☞ The partile veloity unertainty (per hit):��� = tan � ��
☞ The erenkov angle unertainty:�� � os2 ��dL
☞ the � unertainty deals with

❏ pixel size (granularity) � 8:5mm �d � pixelp12 ) �� � 5 mrad

❏ radiator thikness 2� 3m �d � H tan �p12 ) �� < 5 mrad

❏ hromatiity �� � � np2(n�1) ) �� < 5 mrad
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Cerenkov angle reonstruion
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☞ The reonstruted Cerenkov anglefollows the expeted law os� = 1�nat all energies

Borges,Bar~aoLIP,Lisboa - 12 - RICH software meeting28 June 2002



Results : � resolution saling
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☞ the relative unertainty on the ve-loity determination sales downwith the number of hits ��� = tan � ��pNhits
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��=�: Resolution per hit

✔ It is possible to estimate the velo-ity resolution independently of thenumber of hits of every event���� �hit = ��� �pNhits
p (GeV/c/nucleon)
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Prototype Data Analysis: Comparing DATA to MC

data stat : 12076

nbhits on ring

10

10 2

10 3

0 2 4 6 8 10 12 14 16 18 20number of hits orrelated with the photonpattern

window de�ned by 3 sigma of re patternresiduals distribution
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Cosmi muons veloity spetrum

data stat : 7337

 βrec (+ β exp)

1

10

10 2

10 3

0.975 0.98 0.985 0.99 0.995 1 1.005

Entries            7337
  51.35    /    29

Constant   368.9
Mean -0.1274E-02
Sigma  0.4591E-02

 (β-1) × √(Nbushits)

1

10

10 2

-0.06 -0.05 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02

Measured � on data and simulation Veloity resolution from one hit

Borges,Bar~aoLIP,Lisboa - 17 - RICH software meeting28 June 2002



Conlusions and Future prospets
� A �C reonstrution based on a likelihood �ttingtehnique has been developed, that works �ne with 2 verydi�erent radiators; Aerogel(n=1.03) and NaF(n=1.33)� Understand what is the better resolution ahievable withlikelihood approah� solve some (very) few \pathologial" events that give tails� numerial improvements (in time omputation) stillpossible
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� Prototype Data (only RUN 21 for yet) has been analysedin a satisfatory way
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E�et of radiator thiknessDespite inrease of the pattern hits mean number, resolution has a slightly dereasing trend .
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E�et of radiator thikness
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In short :

☞ when radiator thikness goes from2 to 3 m, resolution dereases �5 % but reonstrution eÆienyinreases � 40% due to inrease ofhits number (when refered to 2mnumbers).
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