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Motivation The Measurement
e Broad use of Liquid Argon based detectors in rare event _
searches as neutrino and dark matter [1][2][3] * Event samples from cosmic tracks &
selected by an external trigger 7%_‘ ‘
e Phenomena related to the propagation of scintillation photons in made by two movable scintillator
LAr still not fully understood pads s 610
e Better knowledge of the scintillation light photons is of deep in- * Cosmic tracks selected at a num- - e
terest for future kton scale detectors ber of distances from the PMTs " H mnorzeenem
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Experimental Setup function of the track position

e 28" R5912-MOD PMTs with TPB coat-
ing turned face to face in a opaque
polyethylene box of 120 cm length

¢ The measurement relies only
on the external trigger posi-
tion. No calibration of the PMT

transit time is required ¢ No selection of events, only

rejection of empty or saturat-
012 ed events: MIP tracks clearly
isolated from shower back-
ground

¢ Box immersed in LAr within a 1500 litre
vacuum insulated cryostat
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¢ No purification system included.
Dataset consistency ensured monitor-
ing the time constant of the scintillation

light slow component ~1.4 us implying
a negligible absorption on impurities  (e.g. N2)
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¢ The PMT signals were record-
ed using waveform digitisers
(5GHz) and their timing was
determined using a software
constant fraction technique

0.04]

0.02

£’20 -15 -10 -5 0

5 _ 10 15 20
Time difference [s]

e For each track inclination a number of constant fraction have

Simulation studies been studied and found fully compatible. Two sets of mea-

e Simulations performed with FLUKA [4] surements by track inclination are in perfect agreement
¢ Single photoelectron signal simulated with triangular shapes ¢ Analysis performed with two independent frameworks
and rise time of ~3ns —
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Further Results
scmhllatlorj photon can be used to_denve then be determined [7]: E o ST ——
the refraction index in the VUV region 2 160+
2 ®
c _ 2 agy \? arp\? 1 _ 16w (n3 —1)(n} +2) 5 : g
Vg = ————— with n*=ag+ 7" = — | kTpkr & 150 &
g n_)‘O;TnO /\2_)\[2]‘/ )\2_)\§R 64 3 : g..
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measurement and existing data for liquid Zray= 91.0 2.8 (stat) cm 1.3 L
Argon at higher wavelength [6] o
Systematics due to analysis and temperature o
fluctuation still to be evaluated 200 300 400 500 600 by 7o
n = 1.369 + 0.004 (stat) : (nm]
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