Monitoring Snow Accumulation in the Askaryan Radio Array Using DAQ Temperature Data
Mohammad Ful Hossain Seikh” & Dave Besson for the ARA Collaboration

_ Amplifier + Bandpass Trigger Digitizer
[ pownhole 2 : 3 2
9 o
[ surface S | Rx ! ) 0
A > & RFoF Link S
= 2
Calibration I ~ T = LNA + Notch + Bandpass
antennas “‘ |I E = o
I| transmitter f Al DDA+TDA Summer Peak Temperature vs Year \
Antenna ‘BT Pfsae Accumulation Rate From Peak Shift
clusters il I| ol o e
|| i o Periodic thermal wave in a semi-infinite diffusive medium [2]: T'(z,7) =T +A0e‘z/5 cos (a)t - %)
g e
1 g 1 dt
Vpol &% % Phase increases linearly with depth and time as: ¢ (z) = % 2—¢ =3 ~032lrad/m and ¢$@¢)=w tpeak- [;—(ﬁ =w Seak = 0.0615 + 0.0026 rad/yr
so b4 t t
,,,,,,, - dz -d /dt
“1 w7 Inferred snow accumulation rate: — = (doldn)|_ 0.192 = 0.008 m/yr

ARA DAQ enclosure gets buried under accumulating snow each year. DDA
(digitizer board) and TDA (trigger board) temperature sensors capture this
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ARA DAQ board temperatures track annual snow burial. The annual thermal peak shifts later and weakens with time, giving an inferred accumulation rate of 19-23 cm/yr, consistent with independent measurements.
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