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All-Sky Analysis: Final Cut Levels

Zenith Angle Error (Single p MC)
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IC22, All Sky (2008)

[ceCube-22 Data vs. Monte Carlo Simulation Data
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CORSIKA:
Hadronic Interaction Models

SIBYLL IceCube Default 40 showersl/sec
QGSJET-II Common Alternative 3 showers/sec

EPOS 1.9 Newin 2009 1 shower/sec
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CORSIKA
Atmospheres

Density and Thickness
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Full Shower Simulation
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(+muon threshold energy)
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Horizontal Muons

Slope due to absorption in ice
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Dust Layers

Muons, Slant Depth > 1
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Composition Models (poly-gonato)

cut-—off: rigidity mass constant
dependent dependent
Ez = E, - Z E, A
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MC Event Rates in 1C40 (High-Quality)

events per (.2 1{ngE [s]

=

[—

107
10~
10~
107

107

— Discrepancy due

-} to MC limitations

... i T P SRES SO S S Extragalactic Flux
- - 5 becomes dominant (?)
S SN < A R — A
= L w | :
= |
et TS . S o -
5_ ................. —— (Const 000 peeeeeeepees -.L-l .......................
- Mass -
e Rigidity |7 e R
- ; 5 Y
:E ............................................................................................... -. ............................
S SNSRSSIN. SSSSSS—— SS—— N .
“]—-Er E'"|""|'"i"|"|'i'|'i: ....... pree e e e i""|"'|'!'i'|"|'|':f ....... : ""i"i"|"|"|'ii1: ............

10*

10° 10°

Atmospheric Muons

Patrick Berghaus
University of Delaware

10"
Eprim

10’

10°

[GeV]

18



IceTop

=1EeV event, August 2008
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Muon Monte Carlo: a h

%.h—precision tool for muon propagation
hep-ph/0407075

i
through matter

Dmitry Chirkin', Wolfgang Rhode?
chirkin@physics.berkeley.edu
rhode @uni-wuppertal.de
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Data/MC: p.e. In Event
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Prompt Muons: Out of Reach?
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Measuring the prompt atmospheric neutrino flux with down-going muons in neutrino
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CR Composition Sensitivity of IceCube

lceTop Standalone:
Angular Dependence of Energy Spectrum

lceTop/Inlce Coincidence:
Relation between total (EM) shower energy and high-E muon multiplicity

Inlce High-E tracks:

Multiplicity (energy loss) spectrum of muon bundles

Inlce near-horizontal tracks:
Muon energy spectrum cutoff for poly-gonato-like composition
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Backup Slides
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(Hoerandel)
Model : P ]

CR-Khee

. -
fap gy TR a el
*****

.
- ¥ ‘: t A
" ! ' - * v
b= ¥ & *
ok B =R B 1 1'.r
i ¥
- v
N
‘ ' I ' “’ !

astro-ph/0210453 L% 3
| |||||||] Lol |l|||u] ||'1|||“ [ ] |"|"u||]_
5 6 1 8 3

10 10 10 10 10
Energy E, [GeV]

Transition Energy

Primary composition becomes heavier
-

Atmospheric Muons 32
Patrick Berghaus
University of Delaware



Slant Depth and Bundle Multiplicity
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Point Spread Function (MC)

CORSIKA Single Muons after Quality Cut
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2008 Data

Relative Muon Rate and T ;; vs Days
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Area of Error Ellipse in
Likelihood Reconstruction

Example: G orab
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High-Multiplicity
Bundles

100

Track
Multiplicity
In Detector

10
—
_n

log (Track Multiplicity)

I 000 00 O O O O LU 0L 0 L0 A L I

Number of
w |p.e. In Event
(simulation)

=
L
= F
= |
=
l-‘:.l.‘-l'

Max. Muon
Surface

log mEH{surf,max}chV

All Tracks below 70°
(IceCube Muon Filter)

Energy

LI L L L L

Atmospheric Muons 37
Patrick Berghaus
University of Delaware



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37

