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Trying to make simulation and hypothesis match

« Testing joint parameters in Simulation and CLShim

 Parameters
« DomeEfficiencyCorrection (used in calculation of wavelengthAcceptance)
 PhotonWeight (Used in sim to calculate HitProbability, in CLShim to calculate weight)

 RDE (Used in sim to calculate HitProbability, in CLShim not sure)
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DomeEfficiencyCorrection

« Simulation

UnshadowedFraction = 1.0

domAcceptance = clsim.GetlceCubeDOMAcceptance(domRadius = DOMRadius*DOMOVversizeFactor, efficiency=UnshadowedFraction)

e CLShim

domeEfficiencyCorrection = UnshadowedFraction*maxAngularAcceptance = 0.67

domAcceptance = clsim.GetlceCubeDOMAcceptance(domRadius = DOMRadius*DOMOversizeFactor, efficiency=domEfficiencyCorrection)



https://code.icecube.wisc.edu/projects/icecube/browser/IceCube/meta-projects/combo/branches/directreco_lowen/clsim/python/traysegments/I3CLSimMakeHitsFromPhotons.py#L82
https://github.com/icecube/fridge/blob/794dd95a653698f7d9f4f07718fc382df2352739/studies/direct_reco/clshim.py#L84
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HitProbability/Weight

« Simulation

hitProbabilty = photon.GetWeight()*wavelengthAcceptance*angularAcceptance*RDE

If hitProbability =< random.normal(0,1) continue

e CLShim

weight = photon.GetWeight()*wavelengthAcceptance*anqularAcceptance / oversampling

sources[sourceidx].amplitudes(receiver_offsets[*receiver.omkey] + binidx) += weight

* Q: why add to amplitude and not multiply?


https://code.icecube.wisc.edu/projects/icecube/browser/IceCube/meta-projects/combo/branches/directreco_lowen/clsim/private/clsim/dom/I3PhotonToMCPEConverter.cxx#L445
https://code.icecube.wisc.edu/projects/icecube/browser/IceCube/meta-projects/combo/branches/directreco_lowen/clsim/private/clsim/I3CLShim.cxx#L278
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Comparisons

« Simulation

hitProbabilty =
photon.GetWeight()*wavelengthAcceptance*

angqularAcceptance*RDE

If hitProbability =< random.normal(0,1)
continue

e CLShim

weight =
—sheter-CetWeteht*wavelengthAcceptance*

angularAcceptance / oversampling

sources[sourceidx].amplitudes(receiver_offset

s[*receiver.omkey] + binidx) += weight
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https://code.icecube.wisc.edu/projects/icecube/browser/IceCube/meta-projects/combo/branches/directreco_lowen/clsim/private/clsim/dom/I3PhotonToMCPEConverter.cxx#L445
https://code.icecube.wisc.edu/projects/icecube/browser/IceCube/meta-projects/combo/branches/directreco_lowen/clsim/private/clsim/I3CLShim.cxx#L278
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Comparisons

« Simulation

domeEfficiencyCorrection = 1.0

hitProbabilty =
photon.GetWeight()*wavelengthAcceptance*
angqularAcceptance*RDE

If hitProbability =< random.normal(0,1)
continue

e CLShim

domeEfficiencyCorrection = 1.0 (0.67)

weight =
—photon-Get\Weighti*wavelengthAcceptance*

anqgularAcceptance / oversampling

sources[sourceidx].amplitudes(receiver_offset
s[*receiver.omkey] + binidx) += weight
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https://code.icecube.wisc.edu/projects/icecube/browser/IceCube/meta-projects/combo/branches/directreco_lowen/clsim/private/clsim/dom/I3PhotonToMCPEConverter.cxx#L445
https://code.icecube.wisc.edu/projects/icecube/browser/IceCube/meta-projects/combo/branches/directreco_lowen/clsim/private/clsim/I3CLShim.cxx#L278
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Comparisons

« Simulation
domeEfficiencyCorrection = 1.0

hitProbabilty =
photon.GetWeight()*wavelengthAcceptance*
angqularAcceptance*RDE

If hitProbability =< random.normal(0,1)
continue

e CLShim

domeEfficiencyCorrection = 1.0 (0.67)

weight =
—photon-Get\Weighti*wavelengthAcceptance*

anqularAcceptance*RDE / oversampling

sources[sourceidx].amplitudes(receiver_offset
s[*receiver.omkey] + binidx) += weight
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File: test_reco_hypo_no_det_sim_rde_domeffcorr/, average over 100 events
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https://code.icecube.wisc.edu/projects/icecube/browser/IceCube/meta-projects/combo/branches/directreco_lowen/clsim/private/clsim/dom/I3PhotonToMCPEConverter.cxx#L445
https://code.icecube.wisc.edu/projects/icecube/browser/IceCube/meta-projects/combo/branches/directreco_lowen/clsim/private/clsim/I3CLShim.cxx#L278
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Comparisons

« Simulation

domeEfficiencyCorrection = 1.0

hitProbabilty =

photon.GetWeight()*wavelengthAcceptance*

angqularAcceptance*RDE

If hitProbability =< random.normal(0,1)

continue

e CLShim

domeEfficiencyCorrection = 1.0 (0.67)

weight =

photon.GetWeight()*wavelengthAcceptance*

anqgularAcceptance / oversampling

sources[sourceidx].amplitudes(receiver_offset
s[*receiver.omkey] + binidx) += weight

26/02/2021 8

File: test_reco_hypo_no_det_sim_domeffcorr_weight/, average over 100 events

String 79 OM 37 (39.1 m from vertex)

Avg Charge [p.e]
H » [ee]
o o o
I

N
o

{

Ratio
o

0 200 400 600
time [ns]

String 79 OM 35 (53 m from vertex)

N
o

N
o

Avg Charge [p.e]

T

Ratio
O

0 200 400 600
time [ns]

String 79 OM 36 (46 m from vertex)

»
o
H

N
o

Avg Charge [p.e]

I

Ratio
O

0 200 400 600
time [ns]

Black: Data, Color: Red

String 84 OM 38 (48.3 m from vertex)
6, -

N

N

Avg Charge [p.e]

?

Ratio
o

0 200 400 600
time [ns]

String 85 OM 37 (62.7 m from vertex)

CX:E
2
O 6
o
4
(&)
21
<
0 ' A
o ,
=18
VY. ! ! I =
0 200 400 600
time [ns]

String 84 OM 39 (44.3 m from vertex)

N

Avg Charge [p.e]
N
I

f

Ratio
[ =d)]
=)

=

5

=]

0 200 400 600
time [ns]

String 36 OM 50 (61.2 m from vertex)
6, -

IS

N

Avg Charge [p.e]

?

Ratio
oo,

n

0 200 400 600
time [ns]

String 85 OM 29 (108 m from vertex)

o
2
o 0.4
2
©
o
00.2 -
(o]
Z
0.0 ; hn,- n
Q —
518
Y. P

0 200 400 600
time [ns]

String 79 OM 32 (73.9 m from vertex)

N

N

Avg Charge [p.e]

!

Ratio
[$=d)]

0 200 400 600
time [ns]


https://code.icecube.wisc.edu/projects/icecube/browser/IceCube/meta-projects/combo/branches/directreco_lowen/clsim/private/clsim/dom/I3PhotonToMCPEConverter.cxx#L445
https://code.icecube.wisc.edu/projects/icecube/browser/IceCube/meta-projects/combo/branches/directreco_lowen/clsim/private/clsim/I3CLShim.cxx#L278
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ToDo

* Look into how we extract the hypothesis from millipede, are we doing this
correctly
« What factors does millipede use

. 77



