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I. Recap Il. Current work lll. To Do

Recap

* Collaboration Meeting June 2020 [slides]

* General idea of the framework: Framework to do diffuse and pointsource
studies

« KM3NeT detector response: Input for likelihood framework

 Software in development: aanet/ana/search

* Today NEW: some first preliminary results using the framework &
showing that it works
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https://indico.cern.ch/event/893586/contributions/3883436/attachments/2049496/3434839/20200602_HEMM_CollabMeeting_def.pdf
https://indico.cern.ch/event/893586/contributions/3883436/attachments/2049496/3434839/20200602_HEMM_CollabMeeting_def.pdf
https://git.km3net.de/common/aanet/-/tree/master/ana/search
https://indico.cern.ch/event/893586/contributions/3883436/attachments/2049496/3434839/20200602_HEMM_CollabMeeting_def.pdf
https://git.km3net.de/common/aanet/-/tree/master/ana/search

I. Recap Il. Current work lll. To Do

General idea

* Make a model HO & model H1
* In the code, a model consists of

To do!

several components. These
could be:
* Atmospheric neutrino background
 Atmospheric muon background
 Diffuse (E? flux / Given flux)
* Point source (E? flux / Given flux)

Collaboration Meeting
June 2020 [slides]

e Based on models one can
generate pseudo experiments
(and make nice skymaps!)

* Parameters of every component
can be fitted to the data based
on a model

* Apply statistics to calculate
sensitivities/discovery potential


https://indico.cern.ch/event/893586/contributions/3883436/attachments/2049496/3434839/20200602_HEMM_CollabMeeting_def.pdf

I. Recap Il. Current work lll. To Do

Collaboration Meeting

KM3NeT detector response June 2020 [slides]

* Input for the likelihood framework

* There is one script to analyse all existing official MC-files and get several
histrograms describing the KM3NeT performance
(Effective Area, Response functions etc.)

* Histograms are stored in one TFile (for all flavours separately)

e https://git.km3net.de/rmuller/effective area
(script + plots + documentation + LOI check)
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l. Recap Il. Current work lIl. To Do

KM3NeT detector response

* This TFile with histograms is used as input for the just described
framework and converted to a so called “Detector Response”
(/ana/search/DetResponse.hh)

* Currently we use:
“effective area/output/40bins/TFile alldirections zen noanglecut n
oloirecocut f200 b40.root”

DetRes_file - "/effective_area/output/40bins/TFile_alldirections_zen_noanglecut_noloirecocut_f200_b4@.root"

detres ROOT.DefaultDetResponse(DetRes_file)
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https://git.km3net.de/common/aanet/-/blob/master/ana/search/DetResponse.hh
https://git.km3net.de/common/aanet/-/blob/master/ana/search/DetResponse.hh
https://git.km3net.de/rmuller/effective_area/-/blob/master/output/40bins/TFile_alldirections_zen_noanglecut_noloirecocut_f200_b40.root

l. Recap Il. Current work lIl. To Do

Analysis
E-2 T
 Search for isotropic diffuse flux on top of neutrino background: To do!
* Signal component = Isotropic Diffuse flux

=200 *
e Background component

= background.norm.value *
> ~55000 events/yr

=[0.1, 0.5, 1.0] yr
* 10.000 pseudo experiments
* Run with seeds => Pseudo experiments can be reproduced
* Only flavour included: numuCC

* For now: NO cut on direction, NO cut on reconstructed angular error, NO  [T5gor
cuts on reconstruction parameters like 5y or A

To do!




l. Recap Il. Current work lIl. To Do

0.1 yr
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Il. Current work [1l. To Do

I. Recap

(Neos ) =0

Pseudo experiments: 0.1yr (bkg)

(NJZ") = 4896

atm
Natm_gen Natm_FitHO
htemp htemp
400~ Entries 10000 400 Entries 10000
_ Mean 4896 - Mean 4897
480 :_ StdDev  69.48 450 :_ StdDev  69.48
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Il. Current work [1l. To Do

I. Recap

(Neos ) =0

Pseudo experiments: 0.1yr (bkg)

(NJZ") = 4896

atm

Natm_gen Natm_FitH1
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l. Recap Il. Current work lIl. To Do
geny __
Pseudo experiments: 0.1yr (bkg) o) =€
(NSem) = 4896
Ncos_gen Ncos_FitH1
htemp htemp
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l. Recap Il. Current work lIl. To Do

(Neos ) =0

Pseudo experiments: 0.1yr (bkg)

(NJZ") = 4896

atm

Gamma_FitH1

htemp
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: Mean 2.883
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l. Recap Il. Current work lIl. To Do

(Neos ) = 19

Pseudo experiments: 0.1yr (sig+bkg)

(NJS) = 4895

atm
Natm_gen Natm_FitHO
htemp htemp
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l. Recap Il. Current work lll. To Do

(Neos ) = 19

Pseudo experiments: 0.1yr (sig+bkg)

(NJS) = 4895

atm
Natm_gen Natm_FitH1
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l. Recap Il. Current work lIl. To Do

(Neos ) = 19

Pseudo experiments: 0.1yr (sig+bkg)

(NJZ") = 4895

atm
Ncos_gen Ncos_FitH1
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l. Recap Il. Current work lIl. To Do

(Neos ) = 19

Pseudo experiments: 0.1yr (sig+bkg)

(NJZ") = 4895

atm
Ncos_gen Ncos_FitH1
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|. Reca

Y

Il. Current work

Pseudo experiments: 0.1yr (sig+bkg)

900
800
700
600
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400
300
200

100

9/8/2020

Ncos_FitH1 | f—

[1l. To Do

(Neos ) = 19
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) = 4895
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l. Recap Il. Current work lIl. To Do

(Neos ) = 19

Pseudo experiments: 0.1yr (sig+bkg)

(NJS) = 4895

atm

Gamma_FitH1

htemp
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l. Recap Il. Current work lIl. To Do

(Neos ) = 19

Pseudo experiments: 0.1yr (sig+bkg)

(NJS) = 4895

atm
2 — O X 2 — O X
Eile Edit View Options Tools Help Eile Edit View Options Tools Help
Gamma_FitH1 Ncos_FitH1
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l. Recap Il. Current work lIl. To Do

(Neos ) = 19

Hypothesis testing: 0.1yr

(NJS) = 4895

atm
B — Cl X
File Edit View Options Tools Help
Hypothesis Testing
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I. Recap

0.5 yr

9/8/2020

Il. Current work
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l. Recap Il. Current work lIl. To Do

(Neos ) =0

Pseudo experiments: 0.5yr (bkg)

(NJ27) = 24480

atm
Natm_gen Natm_FitHO
_ htemp _ htemp
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l. Recap Il. Current work lIl. To Do

(Neos ) =0

Pseudo experiments: 0.5yr (bkg)

(NJ27) = 24480

atm
Natm_gen Natm_FitH1
_ htemp htemp
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l. Recap Il. Current work lIl. To Do

(Neos ) =0

Pseudo experiments: 0.5yr (bkg)

(NJ27) = 24480

atm
Ncos gen Ncos_FitH1
htemp htemp
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l. Recap Il. Current work lIl. To Do

(Neos ) =0

Pseudo experiments: 0.5yr (bkg)

(NJ27) = 24480

atm

Gamma_FitH1

htemp
B Entries 10000
— Mean 2927
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2500
2000
1500
1000}
500
O-IlJII|III|IJ_I|I_IJI|||I" IIIhII
14 16 18 2 22 24 26 28 3
Gamma_FitH1

Update Likelihood-framework

9/8/2020 rasam@nikhef.nl

24



l. Recap Il. Current work lIl. To Do

(Neos ) = 99

Pseudo experiments: 0.5yr (sig+bkg)

(NJ27) = 24480

atm
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l. Recap Il. Current work lIl. To Do

(NI =99

cos

Pseudo experiments: 0.5yr (sig+bkg)

(NJ27) = 24480

atm
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l. Recap Il. Current work lIl. To Do

(Neos ) = 99

Pseudo experiments: 0.5yr (sig+bkg)

(NJ27) = 24480
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l. Recap Il. Current work lIl. To Do

(Neos ) = 99

Pseudo experiments: 0.5yr (sig+bkg)

(NJ27) = 24480

atm
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I. Recap

Pseudo experiments: 0.5yr (sig+bkg)

Il. Current work

2 — O X
Eile Edit View Options Tools Help
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I. Recap

Il. Current work

Hypothesis testing: 0.5yr

9/8/2020
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I. Recap

1.0 yr
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Il. Current work
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I. Recap

Il. Current work

Pseudo experiments: 1yr (bkg)

Natm_gen

htemp
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9/8/2020
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[1l. To Do
geny\ __
(Ncos ) =0
geny\ __
(NJZ) = 48960
htemp

Entries 10000

Mean 4.896e+04

Std Dev 2223

_.-Ill

48200 48400 48600 48800 49000 49200 49400 49600 49800
Natm_FitHO

Update Likelihood-framework

rasam@nikhef.nl

32



l. Recap Il. Current work lIl. To Do

(NEMY =0

Pseudo experiments: 1yr (bkg)

(NJ5) = 48960

atm
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l. Recap Il. Current work lIl. To Do

(NEMY =0

Pseudo experiments: 1yr (bkg)

(NJon) = 48960

atm
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l. Recap Il. Current work lIl. To Do

(NEMY =0

Pseudo experiments: 1yr (bkg)

(NI ) = 48960
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l. Recap Il. Current work lIl. To Do

(NEMY =0

Pseudo experiments: 1yr (bkg)

(NJon) = 48960
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l. Recap Il. Current work lIl. To Do

(NI =199

Pseudo experiments: 1yr (sig+bkg)

(NJon) = 48960
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l. Recap Il. Current work lIl. To Do

(NI =199

Pseudo experiments: 1yr (sig+bkg)

(NJon) = 48960

atm
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[ 500 —
300 i
- 400
250 B
200 300
150 -
- 200
100 B
- 100
S0 -
0:|| Pl b b Lo b a by il iaa | 0_||J_||||L_|_ Do oo b o]
48200484004860048800490004920049400496004980050000 47000 47500 48000 48500 49000 49500 50000
Natm_gen Natm_FitH1
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l. Recap Il. Current work lIl. To Do

(NI =199

Pseudo experiments: 1yr (sig+bkg)

(NJ5) = 48960

atm
Ncos_gen Ncos_FitH1
htemp 00 htemp
600 __ Entries 10000 ~ Entries 10000
- Mean 199 — Mean 267
- StdDev  14.04 800 StdDev 1475
500 — I 700
400 - 800
C 500 —
300 || -
200~ 300[-
. 200F
100— —
- 100
0_|I.-.L III|III|III|III |L-|J.IIJ.I| Ollllllllllllll
140 160 180 200 220 240 260 280 0 200 400 600 800 10001200 14001600 18002000 2200
Ncos_gen Ncos_FitH1
9/8/2020 Update Likelihood-framework 39

rasam@nikhef.nl



l. Recap Il. Current work lIl. To Do

(NI =199

Pseudo experiments: 1yr (sig+bkg)

(NJon) = 48960

atm

Gamma_FitH1

htemp
- Entries 10000
: Mean 2.079
500— Std Dev  0.1621
400
300—
200—
100
_||J.| |||||||||||||||I|| III||J|||
02 14 16 18 2 22 24 26 28 3
Gamma_FitH1
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l. Recap Il. Current work lIl. To Do

(NI =199

Pseudo experiments: 1yr (sig+bkg)

(NJon) = 48960

atm
2 — O X 2 — O X
Eile Edit View Options Tools Help Eile Edit View Options Tools Help
Gamma_FitH1 Ncos_FitH1
Gamma_FitH1 Ncos_FitH1
B Entries 9800 - Entries 9800
180 — Mean 2.079 250— Mean 267
- StdDev  0.1618 i StdDev 1465
160— =
- C i
140~ 200 |
120 R ‘
C B §
C 150 ,
1000 o
: T
80 - "*1
C 100 |
60— . ]
- REX iﬂ“
40 :— ; 50H ; !
20 L :
B 1 ‘\.Ef‘| - ! '|ltll'| i
o PR N14i,  O HI S N VI  I 31% PO WP o LINL: N T edag e Lo b L boaa b i
1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 200 400 600 800 1000120014001600 18002000
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l. Recap Il. Current work lIl. To Do

(NI =199

Hypothesis testing: 1.0yr

(NJon) = 48960

atm

B2 - Cl X
File Edit View Options Tools Help
Hypothesis Testing

- h_h01.0
& Entries 10000
= Mean 0.3056
d Std Dev  0.6429
= I
'g —h_h0
B h_hi
=
E
@
Qo
=
o
| ] | | | | L1 ] | o | (A [ R
40 60 80 100
Test statistic log(lambda)
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l. Recap Il. Current work lIl. To Do

Sensitivity / Discovery potential
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l. Recap Il. Current work lIl. To Do

Hypothesis testing all together

PY— ~ o ~] * Given hist H1 & median HO:
File Edit View Options Tools Help o Compute CL_Value

e Given hist HO & median H1:

* Compute p-value

t_years . ['e.1', 'e.5', '1.0']
p values : [©.024510108303249102, 0.0, 0.0]

¢l _values : [©.0011393589146384102, 0.0, 0.0]

* Use fit & continuous mtegral To do!

1 1
100

instead of hist...!

Update Likelihood-framework
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l. Recap Il. Current work lil. To Do

To Do

* Cuts should be applied: direction, * Check results with LOI
recc?)nstructlon parameters like g or A Do point-source analysis
etc: * Vary <Nsig> on top of Background
e Background: add muon background « Add more & different sources
* Flavours included: all nu/anu and * WORKING!
e/mu/tau
* Clever ways to improve the signal to * Present results @ collaboration

background ratio glike HESE & use of
muon bundles to ‘veto’ accompanying
neutrinos)

meeting

* Compute sensitivity & discovery
potential using fit & continuous
Integral instead of hist...!
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