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| ntroduction

In a magnetic spectrometer s(m)/m =s(R)/R A ¢s(b)/b
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| ntroduction

A Ring Imaging Cerenkov Detector (RICH) measuresthe
Cerenkov cone emitted in aradiator when aparticle velocity
isabove thelocal speed of light,i.e, b>1/n &\
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| ntroduction

And since
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Photon countrhg Wlthln a Cerenkov Ring prowd‘% us
with ameasurement of the particle Char ge (Z)

RICH detectors h%yealready been flown in balleons, never in space
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Physics Goals

With alarge‘acceptance Ring | ma\gng Cerenkov
Counter (RICH) AMSwill perform pr‘eglse mass
measur ements over an exten@ded energytange,
allowinglight |sotope |deni1flcat|on up to O(f@GeV/n)
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The AMSRICH-Collaboration
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Detector Description
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Radiator
Basdine:

3 cm Silica Aerogel from Matsushita Electrlc Works (n=1.05)
11.3x 11.3x 1cmtiles :
Options.
b 3cm Matsushita Aerogel (n=1.03)
b Complement dynamic range with NaF (n=1.33)
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Reflectoﬁr

S
Multilayer Structure deposited e ALOJTIO, (1 mm)
on a Carbon Fiber Reinforced e Epoxyresn (400 mm)
Composite (CFRC) Substrate  |* Gold (0.2 mm)
« Chromium (150 mm)
e Aluminum (0.1 nm)
« Quartz (0.1 mm)
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Reflector Tests
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Reference mi“r're{ﬁ
(roughness =2 A ™
RMS)

Measurement
point 1

Measurement .
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CMA sample Measurement
' point 3
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Mandrel Manufacturing
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Detection System

* 680 PMT Hamamatsu R7900-M 16 (mu
e Gain ~10° @ 800 V

__ an ode 4x4)

* FE Electronics (3 mini PCB: Signal, HV - C

 FE Chip (2 Gains) A 12 bit ADC (AD7476)
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Read-out Overview

PMT raw read through flat kapton cable
sent to the RICH DAQ Electronicsfor data reduction
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Light Guide

Acrylic Plastic free of UV
absor bing additives

Kevlar wire fixation \
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PMT Assembly

Light guide

Kevlar wire

Housing

Shielding

Electronics

Kapton flex

b Connector
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RICH mechanics

Support beam

Shielding Grid Structure

Bottom skin
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Expected Performances

The RICH will provide AMSwith \\

* precise measurement of charged particlevel'o?ty

S(b)/b » 0.1% @ b =1 (protons)*

e chargeidentification

Z Confusion <10% for Z < 26

“ 3. CasausrMay T6th 2002, Elba
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L ight | sotopes (2/3)

AM Swill identify 3Heup to 10 GeV/n
after 3 yearswill collect »10% *He
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L ight | sotopes (3/3)

AM S will separate 1°Be from °Be for
2GeVin<E<10GeV/n
after 3 yearswill collect »10° 1°Be
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RICH Prototype

In order totest the expected perfor mances
a prototype has been built including

« Significant amount of final PM T
e LG Prototypes

-+ Final FE Electronics design

";  DAQ & Data Reduction pr
. Different radiator material

o
3

cosmic runs have just

b
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RICH Prototype

96 PM T with a pitch of 31mm

341 mm

279 mm
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Prototype Assembly

PMT + FE Electronics+ LG, Radiator handling
agangement |
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Prototype L ayout

Complemented with scintillator planesfor triggering
and MWPC for tracking

2 400 mm i |
z 1 1st Scintillator plane
] Ist chamber
82 mm‘ ¢ 2nd chamber
58%mun
340mm | 3rd chamber
90mm | ——— 2nd Scintillator plane
30 mm | ]
P
364.5 mm
348 mm 2 J,
: Aerogel box S
_____________________ ] ’*z:ﬂ
403 mm 302mm
¥ 279 mm inx ¥
Light guides level
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Prototype Perfor mances

* 1% bad channels
e El. noise& PMT DC according.to the expectations
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L G Efficiency
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Thelight guide angular response agreeswitH the expectations
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Fraction of events

Photon Yield & b Spectrum

Radiator yield in agreement with the expectations

Estimated b-Resolution 25% wor se than ideal ssimulation....
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Pr ospects

« Testswith cosmicsin different conditions (r: dlator refraction

Index, thickness...) will be run for two mor
e Inorderto have gethmorerellable &thmatlon f the detector

* Pb beam (2_.-'BV/n and 158 GeV/n) from the SPS collldlng
on a produétbon target (Be) ;

* Fragments 6an be selected with a transport beam line to
s(R)/R = 1.5%
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Conclusions

R
 The RICH detector will provide precisemeasur ement of

particle velocity
s(b)/b» 04% @b = 1 (pr tons)

particlecharge - e Y
Z GOnfuson <10% for Z < 26»~

e A 1/10th projﬁtype has been built and is being tested with
cosmic muons Preliminary resultslook promising

« Anion test beam @ CERN isscheduled in September
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