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The ARGO-YB
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ARGO-YBJ physics goals

» Cosmic ray physics:
anti-p / p ratio at TeV energy,
spectrum and composition (E; few TeV),

study of the shower space-time structure,
p-Air cross section, ....

See other ARGO-YBJ
contributions to this
conference

» VHE y-Ray Astronomy:
search for point-like (and diffuse) galactic and

extra-galactic sources at few hundreds GeV energy threshold

» Search for GRB’s (full GeV / TeV energy range)

» Sun and Heliosphere physics (Ey, ~ few GeV)

through ...

Observation of Extensive Air Showers produced in
the atmosphere by primary y’s and nuclei
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The ARGO-YBJ detector
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EAS reconstruction

Event Rate ~ 4 kHz for N, >20

High space/time granularity detailed study on the
+ Full coverage - EAS space/time structure
+ High altitude with unique capabilities
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The position of the shower
maximum (and Its rms)
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Measurement of the Flux attenuation

Use the shower frequency vs (secH -1)

—T\—O(sec( 6)-1)

1(0) = 1(0)-e
for fixed energy and shower age.

However A =k A.

.« mainly because of shower
fluctuations.

It is determined by simulations and depends on:

= interaction model
= actual set of experimental observables

= energy

Then: | o, A, (Mb) =2.410%/};,(9/cm?)

Warning
Take care of shower fluctuations
e Constrain Xpg = Xy — X, OF
better Xpy = Xget — Ximax
 Select deep showers (large X ..
l.e. small Xy, or Xpy)

* Exploit detector features (space-
time pattern) and location (depth).
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Data selection

» Event selection based on:
(@) “shower size” on detector, N,;; (pad multiplicity)
(b) core reconstructed in a fiducial area (60 x 60 m?)
(c) constraints on Strip density (> 0.2/m? within R )

and shower extension (R,, < 25m)

N, is used to get two separated E sub-samples
(N;,;~= 300+1000, N,;; > 1000)

300 < N, < 1000

Full Monte Carlo )
simulation:
6F

Corsika showers 5
QGSJET int. model :
GEANT detector simulation 2
1E
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Cuts in-dependence on
the zenith angle
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No significant zenith angle dependence below 30 degrees.

A slight shift might be seen above 40 degrees.

In this analysis we stop at 40 degrees
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The sec(0) distributions

DATA
? Bl M C 1 ndr 939279 __;_‘_ _— 22 1 nadf 547318
=5 Constant 4.461=0.146 'E e, . Conslant  5.737 + 0.076
E. 10° E?Q_:(}-- ( Slope 4,931+ 0.803 § il T Slope 4755+ 0.416
: | i £l % .
s N Exponential
2 e s B dependence in both
0 0.05 0.1 0.15 0.2 0.25 0.3 ] 0.05 (K] 6.15 0.2 0.25 0.3
seco-1 soco-1 MC and real data.
3 e 2224113 3 s #UEL L arger contamination
5 L Constant 4.371=0.075 < Constant 5,002 0.054 f " sh
E‘ e Slope -6.616 = 0.589 g 1{FE— Slops 6312+ 0.412 O eXterna S OWGI’S
2 F T in the low energy bin
= =
2 10k . . . . i
P T o5 o b 92 02 0.3 B I TS X R X T S
sech-1 sacd-1
The contribution of He primaries
- " has been checked to increase
Nhit <E> K Scrair (MB) || the cross section values by 7-9%
(depending on the assumed
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e Glauber — Matthiae theory
e Durand - Pi

o-inello_Ailr — o-totp_p e Wibig — Sobczynska

Models agree within few % in our energy range
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Summary and Outlook

The flux attenuation technique has been shown to give reliable results,
by exploiting the ARGO-YBJ detector features and location

The inelastic proton-air (and the total p-p) cross section has been
measured, giving results in agreement with previous works.

The analysis will be extended to larger energies (up to 1 PeV), by
also using the analog RPC readout, thus covering a region with few
experimental information

More accurate shower age and energy determinations by the use of
timing (rise time, front curvature,..) and topological information

Further checks on systematics will be done (shower fluctuations,
Interaction models, heavy primaries contribution, ...)
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