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Veto	  Effi
ciency	  

•  99.999%	  Veto	  efficiency	  
For	  PE	  >	  4000	  

IceVeto	  is	  a	  sub-‐PeV	  cosmic-‐ray	  energy	  veto	  	  
with	  10-‐4	  rejecQon	  power!	  
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IceVeto	  would	  lead	  to	  ~10	  tracks	  per	  year	  	  
on	  0.06	  background	  events!	  
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J.	  Auffenberg	  for	  IceCube:	  VLVNT13	  

IceVeto	  Performance	  
Veto	  efficiency	  and	  neutrino	  flux	  calculated	  based	  on	  real	  data.	  
	  

IceVeto	  would	  lead	  to	  ~10	  tracks	  per	  year	  	  
on	  0.06	  background	  events!	  

>5σ	  significance	  	  
(without	  systemaQc	  errors)	  
	  aker	  3	  month!	  
	  
Strongest	  argument	  remains	  	  
background	  free	  poinCng	  
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The	  IceVeto	  Project	  

General	  	  
Surface	  Veto	  Detector	  	  

setup	  developed	  
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The	  IceVeto	  Project	  

90%	  PI	  €,	  
325737	  

PHD	  1-‐3	  €,	  
291807	  

PostDoc	  €,	  
307251	  

Engineer	  
€,	  61450	  

Travel	  €,	  
110850	   PMTs	  €,	  2704	  

IceCube	  fee	  	  
€,	  100000	  

A- Total Direct cost (i + ii) € 1199799 
B- indirect cost (overheads) ) € 299950 
Total Est. Cost & Requested EU contribution ) € 1499749 
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Simple	  cost	  esQmate	  based	  on	  IceTop	  

•  Tank:	  $1300	  (2007:	  $1135)	  or	  just	  a	  bladder	  ($500)	  
•  Tyvec	  Liner:	  $330	  (2007:	  $300)	  
•  Maybe	  Glyocol	  instead	  of	  Water:	  $5000	  (price	  at	  the	  

south	  pole	  vs.	  just	  south	  pole	  water	  $1000)	  
•  DAQ	  +	  PMT:	  $2000	  (PINGU	  esQmate	  very	  likely	  less)	  
•  Cabling	  (~3.50	  km	  per	  module):	  ~$4	  000	  000	  	  
•  Deployment	  $2500	  per	  module	  or	  less?	  
	  
Total:	  $8400	  -‐	  $13500	  per	  module	  

$	  10	  –	  20	  Million	  for	  IceVeto	  
<	  1/10	  IceCube	  

	  

14	   59	  

	  Tank,	  1300	  
$	  

Glycol,	  
5000	  $	  

DAQ	  
(Pingu),	  
2000	  $	  

Cabeling	  
3.50km/	  
module	  
4000	  $	  

deployment
/

construcQo
n,2500	  $	  

Baldder,	  
500	  $	  

Water/
Ice,	  1000	  

$	  

Pingu	  
esQmate,	  
2000	  $	  Cabeling	  

~3.50km/	  
module,	  
4000	  $	  

deployme
nt	  Train,	  
2500	  $	  

10	  

15k$/Tank	  

10k$/Module	  
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IceVeto	  summary	  
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I	  propose:	  
•  Develop	  IceVeto,	  an	  IceCube	  add	  on	  Qll	  2020	  
•  Use	  Ice	  Cherenkov	  tanks	  for	  cosmic-‐ray	  detecQon	  on	  the	  surface	  
•  Move	  IceCube	  with	  IceVeto	  towards	  a	  mulQ	  component	  astroparQcle	  detector	  
•  Open	  the	  Southern	  Sky	  for	  PeV	  muon	  neutrinos	  	  

IceVeto	  neutrinos	  will	  point	  to	  the	  sources	  of	  Cosmic	  Rays	  
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R&D	  Workshop	  

•  Neutrino	  detecQon	  from	  MeV	  to	  EeV	  

•  Air-‐shower	  physics	  with	  surface	  detectors	  

•  Veto	  strategies	  

•  Sensor	  Development	  and	  strategies	  

•  Detector	  Design	  	  

•  New	  Ideas	  

December	  8th	  –	  10th	  	  2014	  
at	  RWTH	  Aachen	  University	  	  

HAP Workshop Topic 4:

 Advanced Technologies

Helmholtz Alliance for Astroparticle Physics

www.hap-astroparticle.orgThe Helmholtz Alliance  
for Astroparticle Physics  

supports Equal Opportunities

Alliance for Astroparticle Physics

Local Organisation:  
Jan Auffenberg, Christopher Wiebusch

Program Committee:  
Gisela Anton (Uni Erlangen),  
Klaus Helbing (Uni Wuppertal),  
Timo Karg, Marek Kowalski (DESY)

hap2014@physik.rwth-aachen.de
http://hap2014.physik.rwth-aachen.de

 � Neutrino detection  

from MeV to EeV energies

 � Air shower physics with  

surface detectors

 � Veto strategies
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Program  � Optical sensor development

 � Radio and acoustic detection  

technology 

 � Design studies of future detectors

 � New ideas

December 08-10, 2014 

at RWTH Aachen

Detector Design and Technology 

for  Next Generation Neutrino Observatories
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SimulaQon	  results	  

62	  
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Many	  more	  tracks	  compared	  	  
to	  starQng	  track	  analyses	  

63	  
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Only	  the	  crosses	  are	  	  
tracks!	  

5.5	  Cmes	  more	  neutrino	  induced	  muon	  tracks	  from	  the	  GalacCc	  Center	  (62°	  inclinaCon)	  	  
between	  30	  TeV	  -‐5	  PeV	  based	  on	  an	  E-‐2	  neutrino	  flux.	  
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Signal	  Loss	  due	  to	  an	  IceTop	  Veto	  

64	  

Signal	  loss	  below	  2%	  for	  a	  >1	  Hit	  cut	  !	  
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Single	  IceTop	  tank	  hit	  probability	  
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Tank	  hit	  probability	  increases	  with	  
increasing	  NPE	  in	  the	  deep	  detector	  
	  
	  

The	  background	  hit	  probability	  is	  at	  2x10-‐3	  
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What	  about	  KM3NeT?	  
•  KM3NeT	  has	  the	  same	  potenQal	  for	  a	  surface	  Veto.	  
(due	  to	  good	  cascade	  direcQon	  reconstrucQons	  less	  
important?)	  

•  No	  high	  precision	  posiQoning	  for	  surface	  Veto	  
modules	  necessary.	  	  
(a	  floaQng	  buoy	  grid?	  Engineering	  is	  not	  trivial.)	  

•  IceVeto	  for	  IceCube	  is	  a	  high	  energy	  extension	  for	  
the	  observaQon	  space	  of	  KM3NeT.	  (Can’t	  see	  PeV	  
neutrinos	  from	  the	  south).	  
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PoinQng	  with	  IceCube	  

Averaging SplineMPE Fun and Millipede 
Slide and work credit to Kai Schatto 

0.1°	  resoluQon	  
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Where	  do	  the	  neutrinos	  come	  from?	  
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All	  event	  Hotspot	  
p-‐value:	  87%	  	  

Hotspot	  of	  cascades	  only	  
p-‐value:	  7%	  
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MC	  simulaQon(based	  on	  real	  data)	  
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AssumpQons:	  
IceVeto	  detecQon	  module	  acts	  as	  a	  CR	  Veto	  similar	  to	  an	  IceTop	  tank.	  
	  
Input	  parameters:	  	  
-‐Veto	  efficiency	  for	  events	  with	  reconstrucQon	  between	  0-‐75°	  inclinaQon	  with	  
1000	  PE	  light	  deposit	  in	  the	  detector	  with	  >99.9%	  .	  
-‐IceVeto	  tanks	  are	  forced	  on	  rings	  around	  IceTop.	  
	  
Input	  from	  real	  data:	  
-‐IceTop	  tank	  hit	  probability	  as	  funcQon	  of	  PE.	  
-‐Geometrical	  event	  distribuQon.	  
	  


