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Calibration challenge fibers and PEHERISREHCTEY calibration does not come FCE Inhomogeneities in light yield pattern

® Accurate energy response needed to reconstruct ve energy ® Fiber specific attenuation gives gradient towards sensors

® Highly segmented detector gives complex calibration: ® Fiber specific coupling to sensor affects LY collection of row
® Inhomogeneities in detector response need to be . . -
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Setect librat Light, generated in a scintillator cube and sheet, is guided  ebeoboiguyepaey
etector calibration by a grid of fibers to sensors. With 12800 cubes and 3200 Calibration parameters el R T
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determined, i.e. cube light yield, sensor gain, fiber Correction BRSSN  Fe propE——
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attenuation and coupling ( > 20000 parameters) . | ® 19200 p(arameters determined for all fibers and sensors > 4 6mms 10 12 14

cubex

@ MUltlple cubes are read out by same channel. Results S I i E ® After Correcﬁon’ 3% Spread in cube LY over 12800 cubes Atenuation and coupng corected visbl LY (PAIMeV)
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® Periodic calibration campaigns are performed on site : A ‘
® Automated robot can lower neutron and gamma sources
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E n e rgy res po n Se Si m u I aﬁo n For each energy bin, distribution of data/MC ratios of all cubes of a module
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Calibration gammma ray has no clean photo peak. Complex energy distribution fitted by eyl S e - average dataC raoperbin | 4| i
two methods to extract cube light yield from Compton edge spectrum (2% agreement)

o

® GEANT4 simulation of reactor building and detector.

Analytical fit method Kolmogorov test method | °
Gaussian convolution of cross section model True energy spectrum (GEANT4) smeared PG &5 gemerei e el Wadiet el vellimes.

(based on Klein-Nishina formula) with energy with different resolutions and light yields. ® Readout simulation of scintillators., SENSars, trigger
dependent resolution. Comparison between data and simulation. system, readout and full detector inhomogeneity.

I

[J I N ST 1 4 PO 2 O 1 4] - Relative difference Cube Am1pdlri(t)ude [PA]

s e Data/MC agreement
® For all cubes in a module, O

agreement of reconstructed 110 RN
f energy spectrum at 10 % Ll
K-S Test Na? around 1 MeV

1.274 MeV librati N t Data : @
5 Data ' . B MC: bt For each plane, good

o5 : M , | agreement in spread of S

95% confident level

CE =918 PA o o o R Y | Y cube Iight yields 70

l : l l 1.4
70 80 120 . . . . \ DatalLY-MCLY
Energy [PA] Energy [ME‘V] DataLY

- Conclusion

1 LiF:ZnS

~ Visible cube light yield—j
sy defined as centroid of

~J
o
=]

Entries / PA
arb. units

o
o

[ ]Data

100___@ P

Qf 1T

Physics goal | T ——r ® °“Bj »***Po decay exploited to control energy response

® Assess Reactor Antineutrino Anomaly T ....,.*-"* ® SoLid geometry allows extracting cube to cube light ° Calibrati.on and simulation of S.OLid detecto.r €nergy response
| = | yield (10 %) and LiF:ZnS light yield (1 % w.r.t. PVT) are crucial to correct detector inhomogeneities and perform a

precise neutrino oscillation measurement

® |nvestigate the sterile neutrino hypothesis

® Measure Ve oscillation in position and energy s 1 ® 3 signal resembles IBD e" signal and occurs in all cubes

_ ° ° 3
o Measure U energy spectrum precisely . ®Data MC agreement at 10 % level for highest energy in .| ® The detector is composed of 128000 unit cells (5 X 5. X5 cm )
central cube (red) and crown energy in nearest cubes and read out by a network of 3200 wavelength shifting fibers

g Energy Cue o T o | and MPPC sensor, making the calibration very challenging

Detector [JINST12 P04024] | ) ) A : :
- b Do 010 4 L Qo
e 1.6 tonnes fiducial volume Detection principle | — _ Two methods have been developed to extract the light yield of
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® 50 planes of 16 x 16 cells (5 cm?®) ® ve are detected via inverse LIE:ZNS(Ag) | ﬁg%t”[] | - . ;3;28 L;)t;eraf Irﬂo gt]eis :,tho enrievcﬁletzpde ;’;girgevzlr;cz j ﬁjifrement
® |n container, cooled to 10°C beta decay ve+p - n+e' | e iosmls response and are implemented in the simulation
® Shielded by 50 cm water/HDPE ® Hybrid scintillators: .+ Biponisher < 145 ' ) : L. :
y ybria sci Sl ® The agreement in data and simulation is controlled using

®c" and yint tion in PVT iodi ' '
€ andy interactionin periodic calibration runs and the decay energy spectrum of

Research reactor ® t ture in LiF:ZnS . - ) :
A . - eutron captrein Lir:2n R T T ?Bi »>*"Po decay, that is present throughout detector. We
® | ocated at SCK-CEN, Belgium ® |IBD selection based on « | - : p

o i“}' *WHW obtain an agreement within 10%.
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® 93% HEU fuel in compact core spatial- and time correlation L) hh,,ﬁ-mu,w*;”'l
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Me Short baseline (6 m - 10 m) and topology
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