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BEAM TESTS

At KEK-PS
. march 2004 12 (0.5-4 GeV/c)

U
. june 2004 T1 (0.5-2 GeV/c)
Photon detector
. 4x4 array Hamamatsu H8500
. 1024 channels
. 52.5 mm pitch (84% eff. area)
Light-shield box
. two MWPCs for tracking
MWPC Aer-ogel Cherenkov MWPC
T radiator photon __,.:
. ] ] track Lo
. different aerogel configurations™ """ [~ """ }’--'..‘.,j_j_' T
tested
Flat-panel PMT
«— 20cm —>{ (HB8500) array
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SINGLE PHOTON CHERENKOV ANGLE RESOLUTION

Two main contributions to single
photon resolution (n=1.05, d=1cm)
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OPTIMAL AEROGEL THICKNESS

Single track Cherenkov angle resolution
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DUAL REFRACTIVE INDEX CONFIGURATIONS| [77

I\

il

How to increase number of photons
without degrading the resolution?

normal
. measure two separate rings . measure overlapped rings
defocusing” configuration “focusing” configuration
Nq{| N2 N{>No N{| N2 N{<Nn,
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DEFOCUSING CONFIGURATION @ 3 GeV/d] *t ™" ==
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DEFOCUSING CONFIGURATION @ 3 GeV/c, data] [ '

ik

L —
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P2 n 0.3259
P3 0.1342E-01
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4000 P5 638.5

. two well separated rings
. decrease of n1 peak due to absorption
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FOCUSING CONFIGURATION @ 3 GeV/c

p=3.0.GeV/c ~ Bo=0.
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OCUSING CONFIGURATION - data
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FOCUSING CONFIGURATION - low momentum

. overlapping of rings for low momentum tracks

RICH2004

University of Maribor and Jozef Stefan Institute 7%
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FOCUSING CONFIGURATION - momentum scan, data

. number of detected hits as function . single photon resolution as
of momentum function of momentum

= T o4
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FOCUSING CONFIGURATION - different incidence angles

. overlapping of rings for inclined tracks
. expected range ~ 17°-34°
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OCUSING CONFIGURATION - inclined tracks. data
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angle 20°
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POSSIBLE MULTILAYER EXTENSIONS| = : § single radiator
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PID CAPABILITY: LIKELIHOOD CALCULATION

. distribution of Cherenkov photons from both radiators and
uniform background can be approximated by

(99, (m))’ (8—9,(m))’

1 207 1 - 200
J,Q,m . € ’ h (9‘,(p,m)OC9
ey m)= 21\ 21 0'1 V21T O, Y

. likelihood function

. H e—ﬁ,-(m)l_[ (l_e—ﬁ,-(m))

no hiti hiti
InL(m)=— Z ﬁi(m)+Zln(1—e_ﬁ"(m))=
no hit i hiti
)+ (7i,(m)+In(1—e "))
hiti

. average number of photons is needed only for pixels with hit
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PID CAPABILITY - MC results. focusing configuration

. distribution of log likelihood . kaon efficiency as a function of
difference for pions and kaons momentum at 5% pion fake rate
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SUMMARY

. A proximity focusing RICH with ~ 20 cm radiator to photon
detector distance has an optimal radiator thickness of ~ 2 cm,

Increasing the thickness results in degradation of Cherenkov
angle resolution per track.

. Way out: use of multi layer radiator with varying refractive
index

. We have tested both configurations, dual and multiple
radiators

. Results are very promising

. More studies are needed to decide which configuration we
should use for the Belle PID upgrade
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BACKUP SLIDES
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RESOLUTION: simple model

. overlapping of two uniform distributions

o = 1 |

, a’ 3 x 3(x
3 2a 4 a

0.4}
X
<+—>
a 0.2}
< >
sqre(1.-3.%x/2.+3.%(x*%2)/4.)
0 .- I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII l -
0 0.1 02 03 04 05 06 07 08 0.9 1
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AEROGEL SAMPLES

r2
=]

:E_: or Aerogels with high transmission
T & length (~40mm) and index of n =1.05
a0l L P are now available.
24 [ ag = 3 o
s [ = = . . already tested at 2001 beam test
a
o 20
E |
o
-~

=1

Aerogels with up to n=1.07
index ' have been produced.

=]
r2
—
=]
4
—h
o
h
—h
(=
(1]

a Novosibirsk

8 Matsushita(2002,Methyl-alcohol)
¢ Matsushita(2002,DMF)

¢ Chiba(2003)

® Matsushita(2001)

November 30 - December 5, 2004 RICH with multiple aerogel layers of different refractive index Samo Korpar P!
RICH2004 (slide 22) University of Maribor and Jozef Stefan Institute 7

''''''''



1000
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Cherenkov Angle [rad]

‘ o ~ 16.7 mrad
Npe ~ 1.2

* Two layers are chemically attached
in one sample.

* Two layers have different indices.

* Easy to handle in the construction.

* Less sensitive to surface effect.

* Two Cherenkov rings
are observed.

* Low photon yield
(due to worse trans-
mission length)

* Performance should
be studied in future
(e.g. comparison with
separate radiators).
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RING AREAS @ 3 & 4 GeV/c
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OCUSING CONFIGURATIO
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RUN 210
angle 20°
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FOCUSING CONFIGURATION @ 3 GeV/c, data T
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MULTILAYER FOCUSING COMBINATION - data
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