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T%e W|ZQ®J/CADQ‘C;Q8 experiment

<Cosmic AntiDroJcon Qing—‘maging ClwerenLLov Expewiment)

Launched on May 28
1998

Fort Sumner (New
Mexico) - Holbroke
(Arizona)

Flight duration:
24h @ 36Km
(~5.5g/cm?)

Geomagnetic cutoff
.~ ~43 GV
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—ﬂwe w Zan/CADQ‘C—QB experiment

Cosrmc AnhDvoﬁon ’ng ‘magmg Ckeren\{ov Expewiment)

Launched on May 28
1998

Fort Sumner (New
Mexico) - Holbroke
(Arizona)

Flight duration:
24h @ 36Km
(~5.5g/cm?)

ngm IS RU®H37.5 GeV )  Boezio etal., ApJ 651 (2001), 787
S GY (4.5-26 GeV ) Boezio et al., AdSpR 27 (2001), 669

583Hydrogen and helium - Boezio et al., AP 19 (2003),

Atmospheric muons - " “Boezio et al., PhRvD 67 (2003), 072003
2I-I( - Session OG 1.1 (This
WOrK)

*He - Session OG 1.1
Atmospheric nucieij - Session HE 3.1
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The CAPRI e B

Time-Of-Flight system
(230 ps)

Spectrometer

* Drift chamber tracking
system

(18+12 position measurements
with ~100 um

resolution)
* Superconducting

magnet
(0.1-1.8 T)

—->MDR ~ 400GV

Silicon-Tungsten

calorimeter
(7.2 X, and 0.33 Ag)

Gas-RICH detector
* C4F,, radiator ~1m
(n~1.0014 @ flight)
* MWPC _ethane + TMAE
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The CAPRI S =

Time-Of-Flight system
(230 ps)

Spectrometer

* Drift chamber tracking
system

(18+12 position measurements
with ~100 um

resolution)
* Superconducting

magnet
(0.1-1.8 T)

—->MDR ~ 400GV

Silicon-Tungsten

calorimeter
(7.2 X, and 0.33 Ag)

Cherenkov threshold rigidity: |
Gas-RICH detector . Muons g_) ~2y GV

" C,F4, radiator ~1m * Protons > ~18 GV

(n~1.0014 @ flight)  Deuterons - ~35 GV
* MWPC ethane + TMAE
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Event topo’ogq I"E he R‘C

omax~ 50 mrad
Npemax~ 17 (= N g
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Rig —1.96 The 7.2 Theto 1Z2.6 Kditt 0,28 Rig 32.10 The 0.0 Theta 2.4 ®ditt 0,20
Beta 1.000 Errthe 2.4 File—up C. Ydiff 0.41 Beta 0.000 Errthe 0.0 Pile—up ©. ydiff 0.08
Mass 0.000 Neff 44.5 Moifch .40 Mass 0.000 Neff 0.0 Moifch 0.00

Relativistic electron ( R~2 GV ) Z=1 particle (R~32 GV )
= candidate deuteron
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Deutewon sﬁecfion -

Deuterons selected out of iﬂ
singly charged particles by
requiring:

No Cherenkov signal
in the RICH

Entries

30 40 50 60 70 80 90100
R(GV)
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Deutevon SE ection -

Deuterons selected out of
singly charged particles by
requiring:

No Cherenkov signal
in th?**RICH ) | Simulation:

= 5
. - . p background
distribution

Data:

+4

Entries

and

. * Ny
estimated with Monte Carlo f% \l/ ° Noy
technique. +

Simulation based on characteristic

functions derived form : : ,

experimental data: . ; 3 E 40 50 60 70 R0 90 100
R(GV)

* High-energy Spectrometer

Resolution Function > SRF

* Probability of having no
Cherenkov signal = Py (B)
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Specjmoometewo Tres } Jc.ion WEunchiom

1) MAGNET-OFF
Two independent METHOD

estimates of the SRF |- SRF evaluated
from relativistic

(R>5 GV) ground
muons collected
with magnet off

Entries/An (GV)

: — magnet-off method ; / \ : 9 Stra i g h t tra C kS
r — RICH method / A 1 —
— (n=0)

2) RICH METHOD

* SRF evaluated
from flight '
protons above the
Cherenkov
threshold

Entries

Entries/A (GV)

:H \\HH-‘V\H\.M\HMH.\HHMH.IHH % Indipendent
004 003 002 001 0 00l 002 003 004 estimate of the ]
3(GV") deflection from i 2y
d=n—m the measured g@v)
true o
Cherenkov angle E=N—MricH
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Dwogagi‘itq 01E %avin@ nEC}newen\{ov 9-.

P+ parameterized
using ground muons
(Ry~2 GV)

- Spectrometer effect
strongly reduced

*x %%

Spectrometer response
unfolded from the
experimental
distribution of muons
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<:kwnpawkon between Jgﬁa and simula
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Deuterium aEumJamce at Jc%e top 01[ atmosp%ere
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Conc‘usions

~ # First result on the deuterium flux above 10
GeV/n of kinetic energy

# d/He consistent with the assumption that
the abundances of light cosmic rays are
described by the same propagation
parameters of heavier nuclei






