
14/10/2017 Baby-MIND  report  T2K collaboration meeting 1

Baby-MIND  commissionning

Alain Blondel, University  of Geneva
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The WAGASCI Baby-MIND collaboration (JPARC-E69) 

Baby-MIND is CERN Neutrino Platform project NP05
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INR Moscow
Geneva
Glasgow
CERN
Sofia
Fermilab
Valencia
Tokyo
Uppsala
Yokohama

+ A. Ichikawa, K. Yasutome - Kyoto

filiation: neutrino factory DS  AIDA LBNOWA105 CERN NP05WAGASCI@B2
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Baby MIND 
Magnetized Iron Neutrino Detector

Design goals
-- adaptable to rectangular geometries (LBNO)
-- efficient to low energy muons (>300 MeV)
-- magnetic charge separation
-- momentum by range
-- as high field as possible 
-- low power consumption
-- low cost

Collaboration
initially in Neutrino Factory (-> 100 kton!) AIDA
then LBNO … not needed for DUNE
 spectrometer for WAGASCI in T2K ND280
2015: CERN NP05 project
spokes Blondel, Kudenko, PM: Etam Noah
2018 taking data in T2K 

First  events in NP experiment!

WAGASCI 
(water scintillator target)

Baby MIND 

Physics goals
-- Water cross-sections at different off-axis angles
 access «neutrino energy response function»

-- an important step in the T2K campaign against
systematic errors! 

-- joint T2K/Wagasci-baby-MIND analysis
-- integration in T2K collaboration
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WAGASCI-Baby-MIND Location

B2 level

in T2K ND280 pit

1.6o off-axis

2.5o

off-axis

Magnetic detector essential for antineutrino run

Good location to study
events ~200 MeV above T2K

beam axis
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combined T2K ND280 and WAGASCI analysis
 allows to isolate neutrino fluxes with sharp edges to study the 

energy response function, relationship between true energy and reconstructed energy. 
Neutrinos oscillate according to true energy!
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Baby-MIND LAYOUT



Scintillator planes with 1cm pitch in bending direction 10cm in horizontal direction. 
Air gap after 9cm of iron for measurement of bending angle (charge sep. down to ~300 MeV)
total iron thickness 1m. 
MS = (0.015/P)   L/X0 = 0.034/P  for 9cm of iron
B =  0.3 BL /P = 0.040/P  for 9cm of 1.5T magnetized iron 

Layout for illustration,  the actual layout inND280 is slightly different
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low power consumption and modularity well
adapted to B2 pit installation. 
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Readout electronics

[E. Noah et al., PoS PhotoDet 2015]

Custom readout board 
designed for Baby MIND
(UNIGE)
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Muon events

- 3GeV/c + 3GeV/c
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Also time resolution is ~1ns (Mefodev)
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lowering of iron plate in the ND280 pit
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arriving in the B2 floor with its scintillator module
tight!
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total of 75 tons were pushed by hand…
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Baby-MIND is in place!
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NB Color of hits indicates timing; all blue points are on time. 

Matching with Wagasci
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Conclusion and next steps

The baby-MIND detector is a modern version of the well known magnetized iron detector
-- use of air gaps allows to lower the treshold of charge identification for sub-GeV muons
-- this development found a natural use in the T2K experiment as muon spectrometer for
the WAGASCI water(80%)-scintillator detector. 

The project would have never been concluded without inclusion in the neutrino platform, 
then without the JPARC neutrino group! 

Now the WAGASCI-Baby-MIND (approved as JPARC E69)  is included in the T2K collaboration 

Data taking will resume in Q1 2019 in final configuration for ~3 years…
 physics and cross-sections to be included in the T2K oscillation analysis!


