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properties for Askaryan neutrino
detectors

ICE PROPERTIES MEASUREMENT
¢ Additional transmitter: (T1, T2, R)
¢ Allows simulatneous measurement of:
¢ snow accumulation h n(2) described well by

TranSitiOn frOm one-transm itter . ¢ index-of-refraction profile n(z) exponential function:

. —zlz,
¢ change of refractive index An n(z)=1.78—An-e
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¢ Detection of high-energy neutrinos most cost- Ross Ice Shelf _ . " . :
. _ : : Antarctica ¢ Optimise transmitter positions for minimal reconstruction
efficient with radio technique

. resolution and correlation
® \ reconstruction:

D'n'R | V-veriex \)-ener ~10 - " ammmssmEEEES s
pulse M distance 9y 3% 10
snow accumulation h & near surface ice X O
IndeX'Of'rEfraCtlon prOfIIe n(Z) (aka flrn) prOpertleS aCCL?f?W(L)JY;UOﬂ E 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 -2 X :|.0_1-%J
1 v TN | . + S 20 EEEEEEEEEEEEEES é
¢ Monitoring of ice properties is required for a precise 3 l:_:: g -
direction and energy reconstruction -2 . EEmmmmaEE. . g
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comprising transmitter-receiver (T-R) pair 01m®

... to two-transmitter calibration device R s et
would allow for a precise measurement of o T st valie b o oot (ot et ot s 325

¢ Cross correlation (CC) circle, lower left). This procedure is repeated for all possible positions of T1 resulting in 15500

¢ Convolutional Neural network (CNN) the index-of-refraction profi le combinations of T1 and T2.

¢ 14 month of in-situ data from ARIANNA site
analyzed with

¢ CC: 5 ps resolution for high-SNR events RESULTS statistical uncertainty, correlation
¢ CNN: 34 ps resolution for low-SNR events o, =5mm P, . = 24%
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- | T Y T e | ¢ Factor of ~50 more precise than current density-based
T e e st el I [ borehole calibrations
1 N | ¢ Systematic antenna misplacement of 1 cm during
| "" ************************************************************************************************************************************************************************************************************************ | . deployment yields: o, /An =0.05% and o_/z, = 0.12%
: ¢ Systematic uncertainty ~ statistical uncertainty
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(orange). During the dark winter months (April 2019 to September 2019) the station

shuts down. The red band indicate periods of high wind. UPPSALA
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