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Cherenkov
radiation

a

Digital Optical Module
(DOM) for IceCube

Observables
Used for track reconstruction,

e Hit timing (Direct Hit, Hit) 4= Number of Direct Hit (Ndir)
indicates reconstruction quality

® Number of Hit OMs (Nch) Used as energy estimator
e Charge / waveform waveform can be used for track

reconstruction (not this analysis)



What is Diffuse Neutrino Search ?
® Astrophysical point source search
(See T.Montaruli’s talk in this session)
® Observe multiple events from same source

® Needs good angle resolution e

® Atmospheric Neutrino study | ﬁ|
(see P.Desiati’s talk on Thursday) X/

® Uses low energy sample

® Need statistics

e Diffuse high-energy source search/

|
- kﬁx

® Uses energy-related parameter to
investigate excess from Atmospheric Neutrino events

® Event selection : optimized to extract
high-energy sample
fewer Atmospheric Neutrino event in final sample




Analysis Strategy

Arbitrary Unit

True Neutrino Number of Hit OMs (Nch)
Energy Distribution == (observable)
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i. Reject all background muons then Search best Nchcu

ii. Apply Nch cut (Nch>Nchc,) then
compare number of survived events with Monte-Carlo prediction



AMANDA-II
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Event selection : Preparing neutrino induced events

Quality cuts (examples)

Data 2000 - 2003

Uncertainty in atms. v

® Require enough
number of DirectHit | Honda et al. atms. v
which close to the CORSIKA atms. u
expected hit time for
the reconstructed track £ R

............. Ezq)sig =10° GeV cm? s sr

smoothly along with _
the reconstructed track 10E ... iy
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® Remove horizontal 102 Y I S R 0
events Cosine of Reconstructed Zenith Angle

upgoing horizontal



AMANDA-Il 80/7days Diffuse Analysis
Nch distribution after final selection

—=e—— Data 2000 - 2003

[7 L I B Uncertainty in atmospheric v
§ — Barr et al. atms. v + prompt v
W 102 = e | Honda et al. atms. v + prompt v
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Number of OMs hit (Nch)

at Nch = 100, 6 events observed
no significant excess from background



AMANDA-II 807days Diffuse Analysis
Upper Limit

E2 <74x 108 GeV cm™2s! sr!

E? dN/dE [GeV cm™? s sr]
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lceCube 9 (1C9) vs AMANDA

® 3~4 times larger detector volume

® 3~4 times wider string intervals

® Similar number of Optical Sensors

2~4 times larger effective area (105~ 10°GeV)
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After final event selection
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Event selection : Preparing neutrino induced events
Data Nch < 46 is already unblinded for Atms.Nu study

Low Nch data sample is compared with MC

® Data + Atms Mu Number of event after final cut (Nch<46)

+ Double Mu Data : 52 event
+ Atms. Nu Background MC : 60 £+ 5 (Bartol)

+le-6 EZ Nu (54 + 4 : Honda 2006)
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Nch distribution After final selection
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® Scale factor is

very flat between
Nchcue ~30 and
50

4

Choose
NChcut — 46
to get sensitivity

Model Rejection Factor

mrf

Entries 150

1= Best mrf(bottom) = 0.126009
B Best cut at Nch=33 (bin 17)
N Best Integrated Bgd = 4.79439
0.8— Int. Bgd (<bestcut) = 61.4359
Best Integrated Sig = 40.5372

mrf at cut = 0.129037

Cut Nch=46 (bin 24)
Best Integrated Bgd = 1.06569
Int. Bgd (<cut) =60.625
Best Inteqgrated Sig = 25.7652

0.6

04—

0.23— l

.......................................... Min.0.13

Mean 77.97
RMS 37.46
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Diffuse Muon Neutrino Sensitivity of |IC9 |37 days (2006)

E2 < 1.3x 107 GeV cm?s!sr!
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IC9 137days sensitivity is factor 2 above AMANDA-I| 807days
in 2007 integrated lceCube exposure exceeds AMANDA-II 4yr



Summary

e AMANDA-II 807days upper limit on the diffuse flux of
muon neutrino with a AconstE? spectrum for the energy
range |6 TeV to 2.5PeV is

E2 <74x 108 GeV cm™s! sr!

® Monte-Carlo verification for lceCube 9 string has done
with Nch<46 low energy data. MC data shows reasonable
agreement with the data sample.

® The sensitivity of lceCube 9 string | 37days on the diffuse
flux of muon neutrino with a AconstE™2 spectrum for the
energy range from 25TeV to |10PeV is

E2 < |.3x 107 GeV cm?s!sr!

which is factor 2 above AMANDA-II 807days.



Outlook

Physics run of lceCube
22 started in 5/23

® Detector Volume :
x 2~3 of |1C9

® Accumulted Livetime :
~3month by now

Analyses for 22 string is
now in preparation

yIceCube [m]

lceCube-22 with AMANDA

600 ‘ ‘ 5
500 | ’78 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr _C rrrrrrrr

° 74 5

| | | Z

. 5 73 5
400 |- S L — e e &5
300 [T Pl R e

° 59

: 57 1 58
e EA ez ® 4 o

200 - ® 56 . %e, s @ '
i 14 8 @ %7 ® 50

47 ® %48 © o DL2

- ° o %3 °
100 |- gy 2T T i

- ® 46 s & 3

R ° 40

° ¢ st
ol 38 ®3
100 [ “ '29 ————————————————————————————————————————————————

(Y 3 3
% !

e — — T

. b
7\ ‘ L L L L ‘ L L L L ‘ L L ‘ L L ‘ L L ‘ L L ‘ L L

0 100 200 300 400 500 600

XIceCube [m]




® Backup slides



AMANDA effective area
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Atms.Nu model difference

Bartol
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HitDistance vs CosZenith
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