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EZEA (KneelZEZEATIEE Low flux)
BESS,AMS <1TeV (high statistics)
SBk - 81 £ (counter) <#{10TeV
S[EBKECC (JACEE,RUNJOB) < 100 TeV (low stat.)
ATIC,CREAM, TRACER(FE#E/\JL—))
< 100TeV (high stat.)

oith FEREl (0. 0c AZ3) 10141017 eV
Xmax : Fluorecence, Cherenkov, equi-intensity-cut
e- U ratio : # RAEBEELESFEEDEWNICEDK, 1> u
lateral structure of e, i ,hadrons
time structure of Cherenkov

AS core DI JLF—45 % (Tibet)
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Hadronic Interactions at
High Energies

e|Inelastic cross section

Multiplicity

*Rapidity

*Feynman scaling

eTarget effect

Simulation model: QGSJETO1 SIBYLLZ2.1
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P-AlIr inelastic cross section
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-2~ Mielke et al. - -

—+— “odh et al. -

= Aglietta et al.

[ Honda et al.
Frichter et al.
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-=-. SIBYLL 2.1

Inelastic proton-air crogs section { mb )
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EERTIL—T  AIER BENTFE
Tibet AS+EC+BD Artificial Neural Network

high thresholdIZ&YP,He-originMDevent DE|EZE S 8.
ANNIZ & Yheavy componentD R EF1T5.
Proton® Purity > 85%, Selection efficiency >70%

Kascade AS+ (1 RS 2D-Unfolding Method
ASHAXEVEBICU VA XD THEBRI HLIIEHTD
BEELLZERDD

(deconvolution by 4 components P,He,CNO,Si-Fe)
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Tibet AsS ’ Collaboration

Phasel:1996—1999 AS+EC+BD
~20005>F5F - N LAXRYGML
Phys. Lett. B 632 58-64 (2006)

Phase2:2002—2005 AS+BD
Light component(P+He)Zz & #5181 E

~ 3000451

Phase3:XXH#AEtEl AS+BD grid array
Knee O E pl 57 #5181 (8% ? )







Emulsion Chambers and BDs
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S.Ozawa et al. NIM A, 523,193-205 (2004)
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How to obtain proton spectrum?

Hybrid system
BD(burst) : (x,y) time Burst Size (below EC)
1st trigg_er ‘ ‘
A EC (7 family) @ (X,y) ‘ (9.¢) XE,
AS array: time ($,¢) N
¢ (Simulation)
EO

L GUI Soft
EC-Xray film image =) Scannér —Oﬁvaref)amily detection

AS+family matching event === ANN mmmp Proton
(Correlations) Identification



Simulation

Corsika
QGSJET,SIBYLL (high energy int. model)
X
Heavy Dominant Composition (HD)
Proton Dominant Composition (PD)
=4 BYDETILERA-EHT
Event Selection:
Ne>2 x 105D ZER T+ —IZ
E,>4TeV, n,>4ZiEf=9 v 273)—%H>
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Artificial Neural Network

JETNET 3.5
Parameters for training: N,, 2E., <R,>, <ER,>,N,, 0

Exp.data il
MC { all ) —
MC { protons ] —-—

MC {other nuclkei ) ----—
Pratan-like events Other-nuchei-like eyvents |

Purity - BB
Efficiency- 70%

0 0.2 0.4 0.6 0.8 B
ANN output pattern value (T)



Result of Tibet Hybrid EXxp.

Tibet-QGSJET — o
Tibet-SIBYLL + s
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Interaction model dependence
between QGSJETO1 and
SIBYLL2.1

Tibet: = LU TTASO 7 &8 >30%
Knee TIEP,He kY EL VAV EES
REREHEI CTER M 5 ZFexplicitl 287 Bl => YAC
KASCADE:Sea level T e, u €1;8|-> 300%
QGSJET : P,HehKneeZ 2 ik
SIBYLL : CNOAKneeZ#Z ik

cf)Hoerandel:Poli-Gonat model,

Knee by Light component, 2" knee by Fe at 1017 eV,
Uupto108eV  >KASCADE GRANDE



REAGETIE] YAC oy

Yangbajing Air shower Core detector
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Design of YAC

40cm x 50cm, 20x20 channels

3.75m spacing 400ch
N,>100, any 5
(>30GeV)

M #55000m?

Pb 7cu

Box

Wave length shifting fiber
+ 2 PMTSs

(Low gain & High gain)
102<N, <106

Iron
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YACIZ X AHHF1ERI (ANN)
Iron and others

ph=7cu, spacing=3.75m, Mh>100 % 5, AS:»1076, Fesothers
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Efficiency

Detection efficiency
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Test detector

Plastic scintillaors
(4cm X 50 X 1cm, 10pcs)

f/

High & Low gain PMT L i “l .5\ .
with anode and dynode Lower gain PMT §
Hamamatsu R4125 5 Hamamatsu R5325 !




Test experiment at Tibet Yangbajing

2004.11 ~

. it
' 0.25m”"2 detector

Used for test experiment
- ”W’ 2= »‘:.\-'-.




Eventis

Observed spectrum of the burst size (Nb)

YAC 99 days Nbmin=100 NDmin=4

1000 ¢ . T . .
- Exp.
¥ . EeREL, MC
a N
1
100 £ 2. .
- 4-----------------?---!-i-;: ------------------ » ]
Higher gain PMT te. Lower gain PMT
]
-3
10 | I 1
o : ? H
Simulation was done g a
g L under the next condition :
" Cosmos dpmjet3 Emin=0.3GeV ]
E0>50TeV, HD4model
Zenith<60deg. Sampling area:+15m
D_-I I | L L g wal L M el il
1e+01 1e+02 1e+03 1e+04 1e+05

Nb



Expected results by YAC
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