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ANL‐FNAL Collabora:on on Neutrinos 

•  NuMI Program 
– MINOS  

– NOvA  

ANL Responsibili:es on Near Detector 
Scin:llator and Front end electronics  



NOvA 14 kt & deep pit of building in “a” football 
stadium 
        (wire frame of loading dock in black hangs out over the stands 
by 30 yards) 

Start data taking with full detector in 2013 with 
6x1020 POT/year 

Run  3 years neutrino and 3 years an:‐neutrino 

All goes well – significant data taking  complete 
in 2019‐2020 



Extrude it, move it, glue it, liU it….. 

Learning how to build the detector at ANL 



LBNE   

•  DOE Project  to construct a new Long Baseline 
Neutrino experiment 

•  CD‐0 documenta:on has been prepared and is 
working its way through the system 

•  Goal is to reach CD‐1 by end of 2010 
– Evalua:on of alterna:ves : source, far site, 
technology, …. 
• Working model : Fermilab to DUSEL, water cerenkov 
and  liquid argon detectors being designed  

•  Cost es:mates 



1300 km 



LBNE CD‐1 Plan / Beam ‐ B Lundberg 

Neutrino Beam Facility –  
Primary Beam 

8/04/09  7 

Primary beam ~ 1/6 of Main Injector 



LBNE CD‐1 Plan / Beam ‐ B Lundberg 8/04/09  8 

ν  Beam Facility : Target Hall + Decay Pipe + Absorber + Near Hall 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νs 



NuMI (NOvA) 

8 GeV ILC‐like Linac 
DUSE

L 

Main Injector: 2.3 MW (120 GeV) 

Recycler: 200kW (8 GeV)  

Great flexibility toward a very high power facility while simultaneously advancing 
energy‐fron:er accelerator technology. 





Neutrino Beamline from 
Fermilab to Homestake Mine 

5th ANL‐UC‐FNAL Collabora:on Mee:ng 
Monday, Feb. 2, 2009 at Argonne 

Mike Martens, Fermilab  



2‐3 MW target 

29 cm 

MINOS 400 kW 
LE Target OD = 30 mm  
Horn ID = 18 mm @ Neck 

NOνA 700 kW 
ME Target  
External to Horn  

29 cm 

IHEP 2 MW 
Conceptual Design 
Needs to fit within neck  

Annular channel for water cooling ~25 mm 

Target material? Graphite? Carbon Composite? (BNL working this.)  
Cooling? Can we get adequate cooling? Water cooling OK?  How to fit within the Horn?  









R. Rameika  June 2009 PAC 

LBNE  
Project Office 

FNAL 

IntegraDon Team 
FNAL, BNL, LBNL 

Large Cavity Design 

DUSEL  
Project Office 

LBNL 

Experiment/Facility 
Interface 

WC 
Project Office ‐ BNL 

LAr 
Project Office ‐ FNAL 

WC WG 

LAr  WG 

 Ex‐Com & IB 

Science  
Collabora4on 

Neutrino Beam ‐ FNAL 

Near Detector ‐ LANL 

DOE/NSF 
Joint Oversight Group 

(JOG) 

Beam and Near 
Detector WG 

17 





Ini:al collabora:on with ANL 



Possible  addi:onal topics for engineering collabora:on 



Conclusion 

•  The successful collabora:on between FNAL and 
ANL on MINOS and NOvA leads to a natural 
desire to con:nue the collabora:on on LBNE 

•  Numerous engineering topics for the neutrino 
beam design have been iden:fied where 
addi:onal collabora:on would be desirable 

•  ANL and U of C are members of the LBNE Science 
Collabora:on – growth of the physics groups at 
all ins:tu:ons, FNAL, ANL and UC would facilitate 
expanding the engineering collabora:ons  


