Measiuring Compaosition Reolution w/lceCube

 Energy Spedrum: N, Composition: N, vs N,

« SPASE/AMANDA (also IceCube) N (> 500 GeV) vs N,
cf. Sealevel + N (> 1 GeV)

* Relationto X,

o SP2+/AMII, IceCube

David Sedkel, IceCube/AMANDA coll aboration mtg, Stockholm SE, 6/21-25/2002



Spectrum and Composition

|magine:
« Cosmic ray spectrum
* Log(E2 dN/dE) vs Log(E)
» Several experiments
- agree on slope
- but nat onamplitude
- or details
* Knee& Ankle

David Seckel, IceCube/AMANDA collaboration mtg, Stockholm SE, 6/21-25/2002
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EAS Simulation: N, vs. Ne

Modeling Composition

Heck, ICRC 2001
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Muon vs. electron numbers as function
of energy and primary particle.

(Vertical incidence, g,y = 1072,
E, >0.1 GeV,E, > 0.1 MeV, 110 m a.s.l.)

David Seckel, IceCube/AMANDA collaboration mtg, Stockholm SE, 6/21-25/2002



mimber of muor
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Advantages of |ceCube (SPASE/AMANDA)

South Pole vs. s2a level, low energy muons: E = 10 av
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Simulation by Ralph Engel: MOCCA/SYBILL 2.1

David Seckel, IceCube/AMANDA collaboration mtg, Stockholm SE, 6/21-25/2002

number of muons

lml:l. T T T T TTrrT T =TT T T

South Pole vs. sen level, high energy muons, E = 10 ey

oo - =
a -0
10 i i i a4 s i eal i i i a5 i sl g
10° 10° 1o’ 10

em. shower size M,



More about SPASE/AMANDA
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Simulation by Ralph Engel: MOCCA/SYBILL 2.1

David Seckel, IceCube/AMANDA collaboration mtg, Stockholm SE, 6/21-25/2002
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Relationship to X,

Longitudinal shower profile, E= 10'% eV, S1BYLL 2.1,8=12°
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Simulation by Ralph Engel: MOCCA/SYBILL 2.1

David Sedkel, IceCube/AMANDA coll aboration mtg, Stockholm SE, 6/21-25/2002




SPASE extension

Goal: Improved livetime + Acceptance=E__, X 5
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MAP of AMANDA-B10, SPASE-1, SPASE-2
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IceCube: bigger A, bigger Q, N, N (500 GeV), N (1 GeV)?

Two Ice Tanks
3.6m2x1m

ToDAQ

IceCube
Drill Hole

Two DOMs: 10" PMT
High Gain w/station coincidence 1 p.e. resol
Low Gain: 1 uresol

g,=7.2 m2/12500 m?2 = 6 x 104

. ?— can one identify surface muons
N, =€, 5x10° (E/PeV) = 3 (E/PeV)  2_root-N fluctuations

David Seckel, IceCube/AMANDA collaboration mtg, Stockholm SE, 6/21-25/2002



Summary

« South Pole uniquely good for Energy Resolution.
« Composition OK, but surface muons would be nice.
 SPASE 2+ /AMANDA Il should increase E,, by 5.

* |ceCube has potential for excellent composition measurement in the
range 10%5-10'8 eV,

David Seckel, IceCube/AMANDA collaboration mtg, Stockholm SE, 6/21-25/2002



