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B General properties of grant EAS

m 1]
mT]

he extrapolation at UHE
he treatment of inclined GAS in AGASA

m]

he treatment of the vertical energy estimator

B Amendments of experimental data and general

convergence to GZK prediction

B Mass composition at UHE
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LLPM effect

B Maxamum deeper 1mn
atmc:-sphere for pure e.m.

cascades

B trigger more difficult for
registration of near
vertical e.m. cascade
with surface arrays
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p-p Interactions: Multiplicity
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Total p-p Cross-Section

best fit with stat. error band

incl. both TEVATRON points 3"

total error band of best fit: pd’ | Current models predictions:
4l 90-130 mb

total error band from all medels 72 | -
cmlaldclcd : Vo 4 | Aim of TOTEM:
: & accuracy

COMPETE Collaboration fits all available hadronic data and predicts:

LHC:
[PRL 89 201801 (2002)]




Premiere interaction importante

=> donne les caractéristiques générales §

de la gerbe (Nmax, Xmax et
profil latéral)

Modéles théoriques sont ajustées
sur les données expérimentales
- Or pas de données
an-dela de 1,8 TeV
dans le centre de masse (collisions pp)
=» extrapolation

Distribution de pseudo-rapidité

= 1800 GeV
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Distribution de pseudo-rapidité

Prédictions pour le LHC

a 14 TeV dans le centre de masse [ £ oo
- Pythia 5.724 Atlas
7 PHOJET 1.11sajet
R s . b, Herwig 5.9
Multiplicite entre 70 (Isajet ) Isajet 7.32

et 125 (Pythia 6.122A)
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Violation du scaling de
KNO (1000 collisions)
10%0eV







Chambres a4 émulsion sur
Concorde

Impact d 'un photon de
200 TeV,1’un des 211 y
d ’une collision de 10’
GeV.

Evenement a emission

coplanaire.
50ch sur A80 5000H
500 p 1PeV,7 10 PeV

250 tamuilles vy, 10 PeV ,
3 au LHC (100 PeV)




) 1 =
Tension & = - = 1 GeV /fm
2 a

a' :Regge Slope

The pair 4 9 is created when the
distance L exceeds a threshold value.

Above a threshold energy, the di-quark
Is broken excluding recombination
of the leading cluster.




Very large tension for the diquark partners ?

Maximal tension
when the 3
valence quarks
are at the largest
distance from
each other, then
aligned.

Diguark separation




Interaction des hadrons avec le fond de photons a 3K (CMB)
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Distribution laérale des électrons
Proton 10 eV 0°
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Fonction Gaussienne
hypergéoméeétrique

Electrons {

‘Muons

4

Y

Jix) =N x> (1+x) s (1+d.x)*

Avec Xx=r/r, et _d=r /[r,

f&x)=N,x“(1 +x) (T D(1+y.x) P

Avee x=r/r, et y=r_jr,

A angle fixe, il va falloir ajuster les parametres :

a. b, c. T By 0 T B B et iy

N, , N, et “s” sont donnés par la simulation
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. Average on 40 showers :
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AGASA (Akeno Giant Air Shower Array}
. OpErﬂtiﬂ“ {1990—2004] ;a I"'!ff I
*Feb 1990—Sept 1993 Ij ” i .f

4 branches operation N h'r'":-fi-:-' Tig Jﬂ% {9
*Sept 1993—Nov 1985 Sl IS WU Y,
2 sub-arrays operation

«Dec 18995—an 2004
Unified 1-array operation

* Detector station

» 111 surface detectors
+ Fffechive area ~100km-

« Optical fibre cable
connection to observatory

Triggered by 5-neighbouring | | WA
hit detector within 25u 5 T
» 27 muon detectors

*Southern region
~30km? coverage




AGASA
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Primiary encrey estimators

o =756 15 '“{“ﬂﬂﬂ Uﬂ}ran
E!ﬂ
ﬂ -
;'-';_ i-u; i .f.‘ E0a g
BUGER Agst .. A
i _1 oy 1.1..1'5
Eg = 145+ 107 {250}




E.. = 1.E20 eV

primary: proton
s iron————-

T
=
—

= o, -._“_-

o

"

T (E520 MeV) SR

—




-
"
[Fud

-
-]

CR prl:tnl;'l"‘n_ CR Pfﬂi:ld-'f' i
energles [GeV): : ; energles (GeV):
1E+11 ¥ e 15e 11
SE+10 e ; 5E+10

=

Aegol®) 1 A (0)

e
)
——
=]
=
=]
<1
h-
——
D
e
=
B

SE+09 T SE+09
=i AGASA formula 3 e




00 commmaal sith runlien crnmys Mindan RO
: :

Tabae ™ fwnes paefciems G 0 X, vl o e ooeey e ALUGER

[ Do ! - -
PO I RS - I " 2
ConiEt | LU | el 036 e3E 6 g

- I U B I ekl o0 S s R ra I V0 [
WAL L e . B 0,
i £ H i

i:._-uﬂ-“f LOG [ 1346 02 | 1A o240t

il w1 LIED (23D | DAt g4l -0,

Rt A |eis] e s T ¢
W | Loe | 1ins | ot | a2 5% ot |
5.0 L 34l Peadr | 0395, Lo B
W 500 LG 093 [N s
G 0 LD 0204 | 056 |

|1 L0 L | 00 rj.qﬁ.i|4.-

£osd -1, .1
iU 4%+ = s

e

E,
i
Ty

T

Il

h

et
A

oo

o

o

LT o




17 17.5 18 18.5 19 19.5 20 20.5 21
Ingm{ EGHHEU}




primary: proton
jfron————-

E,casa = 1.95E+20 GeV
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Wlasimum depth and Gamma ray Astronemy ot HHE

Xmax g-cm™
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The spectrum from surface array has to be corrected from the
overestimation of the primary energy between 10°-35° in the last
decade

the amended spectrum of AGASA (ISVHECRI aug. 06) is
progressing in this direction

GZK after 4 decades is going to be confirmed by HIRES, AUGER,
AGASA...

The overestimation in AGASA data was mainly coming of the
special properties of 3D Electromagnetic cascade near maximum
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AGASA amended
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Ne distributions at 745g/cm2 p and Fe

dN/dNe
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Extreme value disnibutions [TV, D
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witere the parameters i and o are reiai
N, = 440577 and Vi, = 164507




Ne distributions at 497g/cm2 p and Fe

dN/dNe
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Ne distributions at 1155g/cm2 p and Fe

dN/dNe
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growth-absorption ratio at 500 and 1155g/cm2
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JEM-EUSO FoV
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Principle of EUSO

- first remote-sensing from space, opening a new
window for the highest ener
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Cf. Ground-based arrays < 100 EUSO

(1) Scintillator array,(2)Fluorescence telescope aray From College de France: better data now



Conclusions

L1l

*New chances for Proton &Gamma ray Astronomy at UH]
from ISS with JEM-EUSO

*New results of LHC updating the simulation

*GZK tendancies confirmed after specific treatment of
inclined EAS and particular procedure in the conversion of
vertical signal to primary energy

*Xmax behaviour and change in p-Air interaction above 3
EeV?

*Ratio of light at 500g/cm2 to 1100g/cm2 depends on mass (in
favour of p composition at UHE for HIRES
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Trans GZK AREA

New scales

Adequate Advanced

Technologies

Milesbornes to Quantum
Gravity

earliest approaches,
EUSO and JEM-EUSO
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