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The T2K experiment
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Near detectorND280(off-axis)

Near detector ND280:
- Tracker= 3 TPC + 2 FGD in 
magnetic field0.2T
(FGD1: plastic scintillator; 
FGD2: plastic
scintillator +water)
- P0D; ECaL; SMRD

ND280 purposes:
ω measurements of the neutrino 
beam parameters before 
oscillations;
ω ambiguity limitation of the 
neutrino beam and crossectionsof 
the neutrino interactions

TPC -Time projection 
chamber

FGD - fine-grained 
detector

P0D -ˉл detector

ECaL- e/m 
calorimeter

SMRD - Side Muon
Range Detector

TPC1 TPC2 TPC3

FGD1 FGD2
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ND280 upgrade

ˉл-detector (P0D) will 
be replaced with:

- 3D activetarget made 
of scintillating cubes
(Super-FGD);

- Two horizontal TPC 
(HTPC)

Goals: 

- Decrease systematic 
errors to 3-4%;

-п -̄acceptance for 
muons; 

- Decrease proton 
registration 
threshold(>300 MeV/c); 

- Neutron detection
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Manufacturer: UNIPLAST, Vladimir, Russia

Composition: polystyrene base, 1.5% PTP, 0.01% POPOP  



Motivation

ÅSincethe white chemicalreflector, like anyreflector of the diffusetype,
doesnot fully isolatethe scintillationlight, the leakageof light from one
cubeto the neighboringonesis inevitable.
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R < 1

Measuring how much light is shared
among neighboring cubes is crucial. A
large amount of cube-to-cube optical
crosstalksignificantlycomplicatesthe 3D
reconstructionbecauseof the increasing
ambiguitiesin the 2D to 3D matching. If
the spread of light among cubes is too
large,the fine granularityof the detector
can be compromised. On top of that,
opticalcrosstalkmeasurementsarekeyto
describe and simulate the detector
response.

ÅAsthe detector elementswill be transportedfrom the assemblysite to
the installation site, it is necessaryto study the effect of temperature
influenceon the reflectivecoatingandthe light yieldof the cubes.



Experimental technique
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Experimental setup
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Typical waveforms 
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MPPC 1

Adjacent cube

MPPC 0

Cube irradiated by LED

Gate 285 ns

MPPC 0 MPPC 1

G = 1.42e6 G = 1.41e6

Typical MPPC calibration spectra 



List of measurements performed
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plugs

A separator made of black paper is placed between the cubes

The common holes of the cubes are open

The common holes of the cubes are closed with plugs

Fiber is inserted into the common holes of the cubes

Each type of measurement was also carried out with the injection of light into channel 0.



Opticallyisolatedcubes(blackpaperseparator)
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Nocommonfiber, hole isopen
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k1-0 = 0,0287±0,0007

k0-1 = 0,053±0,001



Commonfiber hole isclosedwith plugs
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k0-1 = 0,0327±0,0007

k1-0 = 0,0187±0,0004



CommonWLS fiber inserted
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k1-0 = 0,0176±0,0004

k0-1 = 0,0335±0,0007


