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The All-Particle Energy Spectrum
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The Knee(s)
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Knee

Another Knee?

factor 56 if mass-dependent

Need to check the mass composition
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IceTop

One of 81 stations

Remember this
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IceTop
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∼ × 30?∼ × 20?
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IceTop - composition

Javier Gonzales, ISVHECRI2014
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KASCADE/-Grande

One of 252 stations

This is how you drive hearts in snow
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KASCADE/-Grande
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∼ × 18?
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KASCADE/-Grande - composition
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Helium = dominant component?∼ × 26?

heavy == iron?
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Tunka-133

One of 133 stations
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Tunka-133
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Tunka-133 (NIM A, 756, 2014)

KASCADE-Knee ∼ × 19?
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Tunka-133 - composition
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∼ × 23?

heavy == iron?
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TA/TALE Masaki Fukushima, ISVHECRI2014
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The Ankle Region
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Same position of the ankle.
Difference in cutoff-region not due to calibration?
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The Ankle Region - composition
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same slopes - same population?

if yes - both end of galactic component?

transition starts here?

if yes - finished at ankle?

or maybe below?

Should contain H + He
Maybe small amount of medium masses
Pure H possible

Masaki Fukushima, ISVHECRI2014

TA: Pure H at ankle and beyond

Auger, arXiv:1409.5083

Auger: Inconsistent with pure H at ankle and beyond

Auger, arXiv:1409.5083

Auger: Mixed comp. favored
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The Ankle Region - composition

1016 1017 1018 1019 1020 1021

E/eV

1016

1017

1018

1019

1020

1021

d
I
/
d
E
×
E

2
.7

0
(m
−

2
sr
−

1
s−

1
e
V

1
.7

0
)

AUGER (ICRC 2013)

IceTop (ICRC 2013)

KASCADE, all (QGSJet-I,2005)

KASCADE-Grande (QGSJet II,2012)

KASCADE-Grande (heavy, 2013)

KASCADE-Grande, light (QGSJet II,PRD 2013)

TA (ICRC 2013)

Tunka-133 (NIM A, 756, 2014)

same slopes - same population?

if yes - both end of galactic component?

transition starts here?

if yes - finished at ankle?

or maybe below?

Should contain H + He
Maybe small amount of medium masses
Pure H possible

Masaki Fukushima, ISVHECRI2014

TA: Pure H at ankle and beyond

Auger, arXiv:1409.5083

Auger: Inconsistent with pure H at ankle and beyond

Auger, arXiv:1409.5083

Auger: Mixed comp. favored

S. Schoo (KIT-IKP) Zwischen Knie und Knöchel 30.09.14 15 / 1
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The Ankle Region - composition

1016 1017 1018 1019 1020 1021

E/eV

1016

1017

1018

1019

1020

1021

d
I
/
d
E
×
E

2
.7

0
(m
−

2
sr
−

1
s−

1
e
V

1
.7

0
)

AUGER (ICRC 2013)

IceTop (ICRC 2013)

KASCADE, all (QGSJet-I,2005)

KASCADE-Grande (QGSJet II,2012)

KASCADE-Grande (heavy, 2013)

KASCADE-Grande, light (QGSJet II,PRD 2013)

TA (ICRC 2013)

Tunka-133 (NIM A, 756, 2014)

same slopes - same population?

if yes - both end of galactic component?

transition starts here?

if yes - finished at ankle?

or maybe below?

Should contain H + He
Maybe small amount of medium masses
Pure H possible

Masaki Fukushima, ISVHECRI2014

TA: Pure H at ankle and beyond

Auger, arXiv:1409.5083

Auger: Inconsistent with pure H at ankle and beyond

Auger, arXiv:1409.5083

Auger: Mixed comp. favored

S. Schoo (KIT-IKP) Zwischen Knie und Knöchel 30.09.14 15 / 1



Conclusion

There is general agreement among the experiments about the features of the
spectrum

While the knee(s) seem to be connected in a charge-dependent way, the
picture around the ankle is not so clear (e.g. GZK vs. source-cutoff)

There is a strong need for more detailed information on the composition

In the (near) future IceTop will hopefully provide us with additional data
regarding the composition

KASCADE is working on a combined analysis with KASCADE-Grande to
gain the energy spectrum and composition from ∼ 1014−15 to 1018 eV using
one consistent reconstruction procedure.

Tunka added 19 KASCADE-Grande stations and there are plans for TAIGA
(HiSCORE detectors, IACT, muon detectors)

Auger is updating its detector setup for a better muon
coverage/reconstruction.

TALE is presenting first results, more will surely follow.
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