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Overview

* Introduction:
* AMANDA-II
+ Isotropic analysis:
* search for extraterrestrial neutrinos
* analysis strategy
+ diffuse energy spectrum measurement

+ setting an upper limit:

* applying the Feldman & Cousins
algorithm to the unfolding problem

-
lceCube
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Isotropic analysis
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Isotropic energy spectrum

L3
lceCube

» (General case:
* measured distr. — unfolding — true distr.

» Using regularized unfolding (RUN):
* measured distr. A (E)
* measured distr. B (E) — RUN — energy distribution
* measured distr. C (E)

Kirsten Munich 30th ICRC, Mexico July 2007




Isotropic energy spectrum

IceCube

» More than three measured distributions (E):
* combine N-2 observables to a new variable
* using a neural network for combining
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Neural network performance

-
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Isotropic energy spectrum :
lceCube
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Effect of the unfolding

1. Study the effect of the unfolding procedure with MC

Events

2. Generate individual probability density functions — pdf
P(x]y)
3. Use P(x|y) with the Feldman Cousins procedure
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Confidence belts a'

lceCube

-k

<
o

il

— i llllllllllllilIllllllllllll
— llllllllllllhlllll: --------- ;

...!. ...i."'i."i.i-..u.n R R —

-t
=
-\,J

!

oo ... ™ EREEEEEEpA SRR R RER R j

e R — L LT TTTTTT TR 'Or@/j . SR

IR S SN SO Sl My |

I s ————— S L5 Y

N — lllllllllllllllllllll

_...: ll..hl‘l"l‘.’l‘ll'.’.’ ..... '. ............................ '. ............................ e e e e —

I_lllllllllllllllllllll

;_-IIIIIIIIIIIllIIIIIlil (50 100) Tev

—-mlIIIIIIIIIIIII-II-II-IIII ----- e e S E e e T P — —
e e e

0 5 10 15 20 25
Number of events

Signal contribution [ GeV ecm™ s1sr1]
!
I
:
?
i

-k
S
L=+ ]

90 % confidence belts for different energy cuts

Kirsten Munich 30th ICRC, Mexico July 2007 @crc”



L ﬁi :n‘rimr

-
=
&

—
=
E

W

®E 2[GeVem?s'sr]

10

10

10

10

9
10

Limits
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[1] Achterberg et al., astro-ph/0705.1315
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Summary

L3
lceCube

* Isotropic analysis with the data taken with AMANDA-II in
2000-2003

» |sotropic neutrino flux measured:

» combination of neural network and unfolding
* spectrum up to 100 TeV

+ spectrum follows the atm. neutrino flux prediction
* Analyses show so far no signal above atm. flux

Confidence interval construction applied to an unfolding
problem

+ upper limit on extraterrestrial (E-2) contribution

o - E?=26-10"8GeVem 2s Lor1
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Backup slides 'a'

lceCube

BACKUP
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Isotropic energy spectrum ‘s

lceCube

comparison: result 2000 with 2000-2003
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» Fredholm equation:  9\¥) = [ Aly,x) ] x)ax

)

measured true
» Discretise: f(z) =) a;B;(x) B,(z) = B-Splines

9(v) = Y ai [ Alw,)Bi(@)ds =Y a;Ai(y)

C 1 :
* Minimise: —2 in L(f) + 5 7 R(f) using the
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CB: Feldman & Cousins

IceCube

Building a confidence belt according to Feldman & Cousins:

+ Using a new ranking procedure to build the CB

» Ranking: particular choice of ordering based on
likelihood ratios

Ry — L@l P(xlu)
T Pl ) Py ()
| \*~|H0est/ = ANV
tpest =  physically allowed value of y for which

P(x|u) iIs maximum
+ R determines the order in which values of x are added

to the acceptance region at a particular value of u
* — no unphysical or empty confidence intervals
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For each fixed signal &8

contribution p.

Plot the energy distribution
for each of the 1000 one-year
MC experiments

Place an energy cut
(100 TeV < E < 300 TeV)
and count the event rate

Histogram the event rate
Normalise the histogram

Constructing the PDFs

Events

L3
lceCube
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Constructing a Limit

1. Constructing a probability table by using the
individual PDFs.

2. Estimate P ___ (n) for each counting rate n by using
the probability table

3. Calculate the ranking factor (likelihood-ratio)
R(n|p) = P(n[u)/P,,,..,(N)

4. Rank the entries n for each signal contribution
(highest first)

5. Include for each fixed p all counts n until the wanted
degree of belief is reached

6. Plot the acceptance slice for the fixed p
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