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| RICH detector I

The Ring Imaging Cerenkov of AMS is a proxim-
ity focusing detector with a radiator on the top, a
high reflectivity mirror and pixelized photomultiplier

tubes.
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| Cerenkov radiation I

[ Cerenkov radiation 0 Light Yield

a charged particle traveling in a the light yield increases with the radiator

thickness (L), the charge (Z), the velocity

(B) and refractive index (n):
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medium with a velocity higher
than the light speed radiates

photons:
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Fraction of visible photons

[l photons are emitted with an open- Titlent-parbidle teyilin)

ing angle 6. and with an az-

IL

imuthal angle ¢ ranging from
(0, )

[] a fraction of these photons are lost

due to (geometrical acceptance):

ol T 2
[J escaping from radiator (lateral . On \

walls)

[] total reflecting medium transi-

tions
[] falling into non-active readout 0 0
area, 0 o
~ 63 X 63 cm i 20
typical patterns ol
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‘ Event geometrical acceptances with Aerogel I

[] particles are impinging
within the AMS acceptance
on top of aerogel radiator
(n=1.03)

[] the fraction of detected pho-

tons depends on:

[l particle impact point on

the radiator

[] particle direction
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| Aerogel: event reconstruction efficiencies I

cerenkov angle is reconstructed for protons,

heliums and berylliums
[] > 3 hits required

1.2
[1 reconstruction efficiency drops as far as
particles get closer to the radiator center 1
[] large fraction of photons lost on hole
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| The Cerenkov signal and the 6. resolution I

Cerenkov signal depends on:

[J radiator:
[] refractive index (n)

[] chromaticity

[] interactions (scattering, absorption)

[J geometrical acceptance

[J light guide

(] pmt
Resolution:
22 = tan 0,40, /v Nhits

the 0. uncertainty deals with:

[ pixel size (8.5 mm)
[1 chromaticity

[ radiator thickness
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| NaF.vs.Agl: chromaticity dispersion I
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| NaF.vs.Agl: hit resididuals I
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| NaF.vs.Agl: Light Guide Efficiency I

[] The light guide efficiency depends on the
photon entrance angle (6-)
[] NaF radiated photons have larger en-

trance angles and therefore lower effi-

ciencies
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| NaF.vs.Agl: geometrical acceptance I

[] Fraction of lost photons as function of the particle impact point distance to the radiator

center
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| NaF.vs.Agl I

Confronting Aerogel and Naf

Effect on the number of cerenkov hits Agl | NaF

used on 6. reconstruction

[J nb of radiated photons (/cm)

[] radiator chromaticity

[] radiator interactions

[] light guide efficiency

[1 geometrical acceptance (R < 15 — 20 c¢m)

O 0O 0O O O
L O OO OO O

[J geometrical acceptance (R > 20 cm)
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| NaF.vs.Agl: resolutions I
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Solving the problem..

[1 A larger refractive index radiator

. in the central region

particle
0=10 deg

[J] photons emitted at larger
cerenkov angles

[ more photons detected in the ac-

tive area
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| Physics arguments: helium isotopes I

[1 The propagation history of the he-

0.3
: ] B BESS (/00MV
lium can be probed by measuring s <<7 5OMV>>
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[0 3He is essentially secondary 0.251 o omectan 8
and comes from the spallation - (400my)
of *He 0.2

[] aerogel in AMS will pro- -

vide isotopic ratios from 0.15

Eiin, ~ 3 GeV/nuc |_+: |

[] the integration of NaF in the _+__+_ :Ie

0.1
Rich radiator will allow to mea-
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| Physics arguments: beryllium I

[1 Measurement of ratio '° Be/” Be 1OB nge
give us information about confine- 0.5 o o T A i 03
ment of cosmic rays in the Galac- - A CRIS/SIS ::j::jg
tic volume and is sensitive to dif- 04L v U iin s “ |
ferent propagation models Y e n
[ tl/z(loBe) ~ 1.5 % 106 yrs 4l — Donato, Mourm&T%} ' ,

[] aerogel in AMS will pro- 7
vide  isotopic  ratios  from 021
Eiin, ~ 3 GeV/nuc - _*I_

[] the integration of NaF in the Ol ="
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sure isotopic ratios down to o L L
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| Which size for NaF'? I

[1 A minimal number of 3 hits

required on 6. reconstruc-
tion

[] The ratio of the events re-
constructed on NaF and 10
Agl30 as function of the in-
cident particle distance to

the radiator center

% Recevents(NaF)
% Recevents(Agl30)
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| Dual radiator configuration I

[] a square of sodium fluoride (NaF)
with ~ 30 X 30 x 0.5 cm3
placed in the center of of the
RICH radiator

Aerogel Na
[1 it covers about 10% of the RICH \ /
N\

acceptance

[J an amount of matter correspon-
ding to ~ 4% of Xy
(aerogel is ~3%)

[] important implications:

[I RICH acceptance increases

which implies larger recons- / \

truction efficiencies

[] kinetic energy range is ex-
tended down to values around
0.5 GeV/nuc
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| NaF.vs.Agl: reconstruction efficiency (30 ¢m square) I
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[J The fraction of particles impinging on the NaF area (30 c¢m square) and being
reconstructed (INpits > 2) depends strongly on the charge

NaF efficiency reqches 100% for Berylliums
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| Simulation of helium and beryllium nuclei I
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| Helium isotopic separation I
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| Reconstructed isotopic ratios for He and Be I
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| Conclusions I

[1 The possibility of having a mixed radiator configuration with both a

large and a low refractive index radiators, was studied

[1 Aerogel radiator shows low event geometrical acceptances for parti-
cles impinging close to the radiator center

[1 The placement of a NaF radiator at the center of the radiator plane
(30 x 30 cm?) increases substantially the number of reconstructed
events (Nhits>2), when compared with aerogel

[1 At last (but not at least) the introduction of a NaF radiator allows
AMS to cover the complete spectrum of helium and beryllium isotopic
measurements from 0.1 GeV/nuc up to around 10 GeV/nuc
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