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Experiments longing for “new” DIRC

1 S WASA experiment at COSY
PANDA Target Spectrometer
measure beta for PID measure beta for energy determination

forward phase space to cover: theta=5-23deg for PANDA, theta=3-17deg for WASA



Disc DIRCs for PANDA and WASA
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Photon Hit Patterns

50

40 -

O

50 events

0 reflections
1 reflection

2 reflections
3 refl_gctions

—90 O

| |
90 180270

¢ [deg]

>

g
80 ] L | | - |
704 %
1 . I'I-I‘I ]
] ) -"
50 ] \“ "
€ ] 8=5 deg .
E ], . r
o504 " T -
11t |_.';
40 —;":. =15 deg _
16=20 deg short lightguide I=125mm |
T T NI
0 32 64 96

# lightguide




2D versus Vector Description
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Reference Pattern Generation 1

 currently computed on the fly

e x100 / x40 photon statistics

 random numbers not used to get error ~1/n
* No pixel discretisation — true position used
« photon selection (from pattern width)
 position analysis (average position)



Reference patterns




Solve Linear Equation for Event

« with tracking --> beta
 without tracking:

(beta,x,y,theta,phi)

Error Matrix:

bb bx by bt bp
Xb xx xy xt xp

yb yx yy yt yp
tb tx ty tt tp

pb px py pt pp P

p = chi + r0 + Xci*(ri-r0)

general case: Chi*2 fit — this case solving a linear regression with 5 unknowns



Reference Pattern Generation 2

currently computed on the fly
X100 / x40 photon statistics
random numbers not used to get error ~1/n

no pixel discretisation — true position used

For FPGA implementation precompute patterns
How many patterns?

Preferably keep them in FPGA and not in RAM
5 (five) dimensions to cover (10°5? 100"57?7?)



full set of theta
e, half set of phi
S for each position

(x,y,1) for direction?

interpolation
linear or to

higher order
(wider spacing,
more coefficients)

antiproton
beam e

rotational symmetry:
register shifting:
2-->1 dim location



Symmetry effect on pattern
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Summary

variety of photon hit patterns
description in R*n vector space
minimise distance to hyperplane — linear problem

#patterns stored and (linear, 2™ order interpolation)
versus accuracy required and FPGA RAM memory

make detector geometry analysis friendly
==> high symmetry advantageous
understand and correct systematic effects
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Disc DIRCs for PANDA and WASA




Reconstructed B values

protons, VM2000 foil
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pions, VM2000 foil
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Protons
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Pions
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Summary

Update since Dec 2008 CANU meeting

- 130mm slice thickness

- DIRC radiator with bent

- lenses in imaging system
NEW: aspect of reflecting foil
pion and proton performance

- p: T measurement ok
— M. PID contribution - rough T available

lots of things need to be validated experimentally



Thank you for your attention
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