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Ne - Nu analysis at knee
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Underground
Gran Sasso Labs.
depth: 3100 m w.e.

W Ept ~ 1.3 TeV

6.6 x12x4.8m3

L og<1°
~ 20 m at surface level
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Steepening of the lightest components  (E, < GeV)
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Motivation for KASCADE-Grande
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Experiment: KASCADE-Grande

= KArlsruhe Shower Core and Array DEtector + Grande and LOPES

Measurements of air showers in the energy range E; =100 TeV - 1 EeV
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The KASCADE and Grande arrays

Grande stations:

- 16 x 0.64 m? scintillators

- 16 high-gain PMT

- 4 low-gain PMT

- dynamic range: 0.3 - ~10000 mip

=» Charge particle detection

KASCADE array stations:
- 2 or 4 unshielded

liquid scintillators (0.94 m?)
- lead/steel shielding
- 3.2 m? plastic scintillators

= charge particle detection
= Muon detection (E >230 MeV)

Gian Carlo Trinchero: The KASCADE-Grande Eperiment.
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An event: Grande and KASCADE data
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4 Array (electrons)

m  Array (muons)

== Electrans lof

— Muons ldf

200 500 600
Core Distance (m)

100 200 300

Gian Carlo Trinchero: The KASCADE-Grande Eperiment.

50
o =
=]
Torino %
Log Ne = 7.1
Log Nu = 6.0
20m 0=19.2°
¢ =78.5"
= 4 1 KASCADE
- Loaf . . . '1;; ::::‘i::::
= i .II Grande S1ariong ! +
A - . T T3
-g ﬂ:— -ID .-g- .E :“ﬁp: - _E‘f:
;:-'-lm: Ii:i S R
LN -'I;l o N
amf l..lriccn{-} Brari o
E ‘!1 -?l .1':' .15' ‘LE .I.?
-3III: X
: 24 23 4 23
-a00| e ' “,-'!:. . .
13 0 23 13
T 3 P FIE ] -
i "1 'I,*f']rrigg.u'.ml 1718
L '!'? " . '. I.'.
-G |- » Lo
[ LAE g
i .-, '3:|
_Tm- L 1 i 1 il il il i 1 i 1
SO 500 400 30 -0 -l 0 L

w-poord ane (]

=l <

A

% <
iy 49

(o]
Nozurd



.ch.. Istituto di Fisica dello Spazio Interplanetario £
Wil -

Torino

KASCADE & Grande
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Comparison Data - Simulations

Torino . o

« QGSjet Il + FLUKA

» proton and iron

» showers in Nch bins

» measured particle
densities are normalized
to the shower size

 simulations reproduce

experimental lateral
distributions up to 700 m

» i's not a composition
analysis: simulations must
reproduce consistently all
the other observables
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E , ey S(500)

A == 5(500)

S(500), appealing estimator
for primary energy

New tools

cross checks of results

I.M. Brancus, 30" ICRC, Merida, Mexico, 2007
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KASCADE -Grande
muon tracking

(u—production height) by triangulati_n
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SUMMARY

KASCADE-Grande Is In continuous and
stable data taking since January 2004

KASCADE-Grande data taking completed

KASCADE-Grande results will cover
whole “knee” range to find the iron-"knee”

Different data analysis
Physical results soon available

Gian Carlo Trinchero: The KASCADE-Grande Eperiment.



	The KASCADE-GRANDE EXPERIMENT�Air Shower Measurements in the Primary Energy Range from 1015eV to 1018eV 
	Diapositiva numero 2
	The cosmic ray energy spectrum
	Physics and problems: S(E0)*E03 
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Steepening of the lightest components
	Diapositiva numero 14
	HE Galactic CR Astrophysics
	HE Galactic CR Astrophysics
	Fe  knee
	KASCADE-Grande: 0.5 km2
	Diapositiva numero 19
	Diapositiva numero 20
	The e.m. detectors
	KASCADE-Grande: detectors
	An event: Grande and KASCADE data
	KASCADE & Grande
	Diapositiva numero 25
	S(500)
	KASCADE –Grande �muon tracking 
	Diapositiva numero 28
	SUMMARY

