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Exploring the nature of cosmic rays at the transition region (galactic/extragalactic)

Rich physics potential in energy range between 10°} w g : ﬂﬁiii?igfﬂizqeﬂﬁn |
2nd knee and ankle e knee ;{i_ﬁ,‘, Knee o Ilzifsegeggis of data in energy spectrum
» Transition from galactic to extragalactic cosmic rays is B th"'@ﬁ% - KASCADE Grande L
expected to happen in this regiOn TT 10% f’:&m@&& . | I\H/Ii.rzserltalilna, Proc. of 31" Int. Cosmic Ray Conf. 2009
» Expect different type of cosmic ray sources and o @”_:tf;iji;?; | R.U. Abbasi et al., Phys. Rev. Lett. 100 (2008) 101101
therefOre aISO d Change in COmpOSitiOn ,;;é ankle t.i" ngc:er:ﬂssler, Proc. of 31" Int. Cosmic Ray Conf. 2009
» Several independent measurements with different W 409 £ T
methods of composition determination desirable for this 2
energy region il
Methods to determine composition: o0 101'6/;,'?1;’:rgy[e\}flg\*filﬂig 107
- Fluorescence detectors like Auger telescopes: Sl T
X = atmospheric depth at which the longitudinal KASCADE[] .+ - HEAT Auger [6]
development of a shower reaches its maximum in terms S | Demagng  C o ol -SSR o
of number of secondary particles G|, Tegs, o, T b
« Surface detector arrays with electron/muon separation ; o :’I'If IITH'% E’ -
like KASCADE: o | ARIREILF S o
electron-muon number ratio g L, LT 1' A of T
- 107 .

primary energy [GeV]

Event seen in HEAT and Coihueco on

High Elevation Auger Telescopes 15612010

Auger low energy enhancement HEAT g } FOV HEAT 2 & 1
 Three additional tiltable fluorescence telescopes closeto ¢
existing fluorescence telescopes (Coihueco) g
» Lowering energy threshold of Auger by one order of * EGoihue
magnitude down to 107 eV by extending the field of view 20 R
in elevation: 10 Fo h<t<ti<t<t,
0°-30° (standard Auger telescopes) + 30°- 60° (HEAT) S L b v
HEAT N o0 e o9 A shower is only used for physics analysis if the

HEAT _~"30°

elescope RN XN o | reconstructed shower maximum X__ s in the
Longitudinal profile : :
CARNS | Coihueco e T field of view of the fluorescence telescopes.
N2 oo R T2 eventozs Low energy showers emit less fluorescence light
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and therefore they can only be detected closer to
the telescope.
— This geometric bias is reduced by the additional
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~ e+ Monitoring of camera position in optical aperture of
telescope in tilted position to guarantee stability of

dE/dX [PeV/(g/cm?)]
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camera position . '] . . . .
: . : I NN Coihucco :
« Upgraded electronics to handle increased trigger rates T oy field of view of HEAT at higher elevation

: Observed minimum distance to shower axis ObservedangleB= @_ .. - @ .
HEAT data taking -
_ o , 'E 0.14— ‘7; L —+— HEAT data Top view
» Installation of HEAT finished in 2009 = Jf i etk £ —— standard fluorescence
e Data ’[aklng since September 2009 {“ g ++ i+ —— telescope data gs L ++ +++++ (pdeltector (psmimr
« Duty cycle of HEAT: 15% (only in moonless nights) =z - . 2 °-°4$ ﬁ* ! i wﬂ Jr JUr \
—» same duty cycle as standard Auger telescopes 1% I ool T 1 Jer t +++ t I B
. : . . 0.06— + b + + + ++ ++ + : /':
 HEAT trigger rate: ~1 trigger/min i S I ol - H 5 PO
— 10 x higher than trigger rate of standard Auger 0.04 I-. i " +++ H +++++ ’ ;
telescopes, as assumed from steeply decreasing 0.02+ Hy . 0.0 T
energy spectrum s s o AR o offont o back, ., front :
0 2 2l 6 8 10 12 14 16 18 20 0 50 100 150 200 250 300 350
Rp [km] B [deg] FOV of the detector I
» First physics results expected in 2011 HEAT detects more showers closerto ~ HEAT is less dependent on whether a shower crosses its E
the detector and less at larger distance. field of view from the front or back.

SPOMECRED BY THE

Deutsche

ECRS 2010, Turku, Finland, Aug. 2010 ®| i

DFG




