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registered by UTR-2 radio
telescope and spacecraft Cassini
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Saturn Electrostatic Discharges —
SED

= Spacecrafts: Voyagers, 2
Cassini > 25 years 0
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Difficulties 2. interference (left, top), relay switching (left,
bottom), SED (right) ON (top), OFF (bottom)
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Ground-based identification of
SEDs, new algorithm

UTR-2, 5 beam operating mode

“ON-OFF" mode, a sum-difference mode of a two-
channel receiver

Multichannel algorithm:

data limit in each narrow-band channel at 3o
sub-bands (12-33 MHz - 20 sub-bands)
sighal exceeding 4o in two sub-bands

Visual inspection (for remove wide-band noise in the
range 27 ... 33 MHz saturated by large number of
weak but relatively broadband sources).



3rd beam
“ON”
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Date, time and some SED characteristics

Day Date
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omparison UTR-2 data and SC data

2006-02-16 (047) 21:00:00 SCET 2006-02-17 (048) 04:00:00

absorption

“over hori-
zon” SEDs

low frequency
cutoff

Frequency (Hz)

Cloud at. :

‘Cloudat. =~ - 7" Cloudatcm = ' ‘- horizon -
horizon ; '

00:00 01:00 02:00 03:00 04:00
52.51 52.38 52.26 52.13 52.00
148.92 18261 216.29 249.97
-0.15 -0.15 -0.15 =0.15
6.00 6.00 6.01 6.02

SC, RPWS




Cross-correlation function A2 after time correction




Time difference function A2
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UTR-2: [1400
SC “Cassini“ [1910/0.22 14140

sensitivity:

[11/10 with multichannel algorithm

duty cycle RPWS in survey mode
3.56s from 16 s L
(> 6 MHz)

severe limitation
established by
multichannel
algorithm, direction
for reliability



ber of SED detec

SED activity (A2)




SED duration histogram for A1-A5 & A8
(total 953)
T1=2/,2ms




T vs storm activity (left panel). Model (right panel).
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Conclusions

Multichannel algorithm let us to detect SED with
high level of reliability

CCF, time differences and integral activity
function show a high degree of coincidence with

the Cassini data
We can talk about the application of this method

to detect lightning on other planets, which have
not the artificial satellites.



Thank you
for attention



UTR-2: This is the world largest radio-telescope
In the decameter frequency range (operated
from about 8-32 MHz) located in Kharkoy,
Ukraine. It consists of 2040 dipoles and has
an effective area of 150,000 m2 (Konovalenko
et al. 2001). Its sensitivity of a few Jansky
(Jy) enables it to detect lightning from Saturn
that is expected to produce a flux of the order
of 100 Jy at Earth (Zarka et al. 2004).
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