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Very lively and informative sessions! Thank you all. 

 
Apologies for the bias towards ORCA 
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Agenda of  first session 
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introduction 



Agenda of  first session 
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introduction 

Latest (not all public) achievements … work in progress 

Plans !my conclusions 



Agenda of  second session 
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Collaborative work – Spirit of  GNN ! 

No ORCA mirror talk 
Should be worked out in future 
Apologies for not covering this much today 

Not so different approaches ! 
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Collaborative work – Spirit of  GNN ! 

No ORCA mirror talk 
Should be work out in future 

Not so different approaches ! 

Thank you Teresa for the Organisation ! 



ORCA Layout evolution 



ORCA Layout evolution 

Overdense geometry with a 3x3x3m  
spacing used for further optimisation 



C A 

PINGU Layout evolution 

Main reasons for improvement: 
resolutions (including PID) 



Detector performance studies 
 PINGU reconstruction of  tracks & shower 
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Same fit for showers and tracks – Pid is assessed afterwards 



Detector performance studies 
 ORCA reconstruction of  muon tracks 

ANTARES-inspired reconstruction 
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No improvement since last year 



Detector performance studies 
 

Instrumented  
volume 
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ORCA /PINGU muon tracks 

New tentative geometry 
Similar to LoI? 



Detector performance studies 
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Full response matrix used for sensitivity studies 
 

ORCA: using the hits (from the hadronic shower) should improve (on going) 

ORCA /PINGU muon tracks 



Shower reconstruction (νe) 
ORCA on going work 
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Shower reconstruction (νe) 
Vertex resolution 



Shower reconstruction (νe) 



Shower reconstruction (νe) 

New geometry 



ORCA Effective volume 

Current input for sensitivity estimates 
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~20% less 

Shower reconstruction (νe) 



Shower reconstruction (νe) 
ORCA Bjorken y Sensitivity 



ORCA Detector Layout But PID has to be studied 



Flavour (mis)-identification 
 

Details presented last MANTs 



PINGU strategies 

Background rejection strategy 
 

Muon background rejection  
 



~ ORCA strategy 

up 

few 

PINGU strategies 

Background rejection strategy 
 

Muon background rejection  
 



ORCA implementation  

Muon background rejection  



Muon background rejection  
ORCA /PINGU 

10% contamination 
for 90% efficiency (contained events) 

Encouraging…but should be pursued 
Evaluate impact on sensitivity to NMH 



Sensitivity studies 



Nice for debugging 
But not for sensitivity 

Sensitivity studies 

PINGU LoI 



1) fit mixing parameters assuming NH 
2) fit mixing parameters assuming IH 
3) compute ΔlogL = log( L(NH)/L(IH) ) 
 
 
θ23 , Δm2  and  δCP can be fitted from data.   
 

The performance of ORCA for the determination of the NMH is assessed by means of a  
likelihood ratio test: 

 
 
 

toy datasets 
generated  
with IH 

toy datasets 
generated  

with NH 

ORCA Global Fit 
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Sensitivity studies 



Sensitivity studies 



Sensitivity studies 



!  Don’t compare yet! Results are not the same when exchanging inputs. 

Sensitivity studies 
Intermediate step – Simple Toy Model 



Sensitivity studies 
Intermediate step – Simple Toy Model 



Current Sensitivities 
32 

Lukas and Martijn : don’t compare yet ! 



Conclusions 
!  Many progresses made since last MANTs meeting 

!  Inclusion of  cascade channel 

!  Design Optimisation strategies in progress, but need some more work for ORCA 

!  Fruitful exchanges – more to come, e.g:  

!  Hybrid reco used in IC ! try in ORCA (need to seat together) 

!  List of  systematics to address 

!  Message from Lukas and Martijn:  

!  Don’t compare PINGU and ORCA sensitivity. 

!  No reason to withdraw any of  the current official plots (should be accompanied 
with proper list of  caveats – NC, sys,… at least for ORCA) 

!  But the external people will do the comparison 

Outdated? Outdated? 



PINGU plans 



ORCA plans 


