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TEC extraction from GPS data at Tashkent and Kitab stations

BASIC EQUATIONS

Dispersion measure

Arrival time of radio signal

Lat 1 (- w? L 9me2
tﬂ(w‘):/ E/ 1—|—_7j;} dl = — + TEQDM
0 0 '

v g C

Time delay
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TEC extraction from GPS data at Tashkent and Kitab stations

TEC extraction

GPS measurements use time delay between radio signals at two frequencies

L, =1575.42MHz and L, = 1227.6MHz

Pseudorange

Pi=p+c(dl —dt) + /_\iono L Atrop

Effect of F-layer of ionosphere with thickness 870 km

10T0 40.3 1

Total Electron Content

N
103 (f7 - f3)

TEC e
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TEC extraction from GPS data at Tashkent and Kitab stations

GPS Station in Tashkent and Kitab
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TEC extraction from GPS data at Tashkent and Kitab stations

Receiver Independent EXchange (RINEX) FORMAT

ﬁsbﬁervatian fifew n;ﬁvié_arjimr:a ﬁlr'
| _tash1740a.080 tash1740a.08n

- —sTashkent GPS station
ftp://cddis.gsfc.nasa.gov/gps/data/daily/2008/174/00/tash1740a.0f

ftp:/icddis.gsfc.nasa.gov/gps/data/daily/2008/174/00/tash1/740a.0§

@ Pseudo lenaths P1 and P2 are extracted from observation file

Ephemerides (coordinates & orbits of satellites) are
extracted from navigation files

W
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TEC extraction from GPS data at Tashkent and Kitab stations

Slant and Vertical TEC

Slant TEC is extracted from pseudoranges P; and P;

Vertical TEC

With help of navigation file containing 28 parameters being responsible for
satellite coordinates vertical TEC is calculated in MatLab

Ahmedov (INP/UBAI) lonospheric TEC variations in Tashkent Chisinau, 19.05.2010 13 /49



TEC extraction from GPS data at Tashkent and Kitab stations

Green circles indicate positions of GPS stations in Tashkent and Kitab. Red circle
indicates the position of Tashkent earthquake epicenter.
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TEC extraction from GPS data at Tashkent and Kitab stations

Daily Vertical Total Electron Content variations (blue line) above Kitab on top

and Tashkent on bottom for 8 consecutive days, including earthquake date:
August 22, 2008 (day 235) in comparison with the monthly mean (red line), E
character denote the earthquake time (08:26:58 UT).

Tashkent August 2008
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TEC extraction from GPS data at Tashkent and Kitab stations

Differential TEC variations (blue line) above Kitab on top and Tashkent on

bottom for 10 consecutive days, including earthquake date: August 22, 2008 (day
235).

Tashkent GFS station August 2008 (235 - esrtquake day]
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TEC extraction from GPS data at Tashkent and Kitab stations

¢ TEC (TECL)

Daily Vertical Total Electron Content variations (blue line) above Tashkent for 12

consecutive days, including KYRGYZSTAN earthquake (M=6.7) date: October 5,
2008 (day 278) in comparison with the monthly mean (red line), E character
denote the earthquake day.

Tashkent GPS station September-October 2005
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TEC extraction from GPS data at Tashkent and Kitab stations

Differential TEC variations (blue line) above Tashkent for 12 consecutive days,
including KYRGYZSTAN earthquake (M=6.7) date: October 5, 2008 (day 278).

Tashkent GPS station September-Dctober 2008
! ! ! ! ! ! ! ! ! . !
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TEC extraction from GPS data at Tashkent and Kitab stations

CHINA earthquake (M=6.9) on April 14, 2010.
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Daily Vertical Total Electron Content & dTEC variations (blue line) above

Tashkent, including CHINA earthquake (M=6.9) date: April 14, 2010 (day 104) in
comparison with the monthly mean (red line).
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TEC extraction from GPS data at Tashkent and Kitab stations

Solar eclipse on August 1, 2008.

Solar Eclipse
Day: 2008-08-01
Time: from ~10:00:00 to 12:00:00 UT
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TEC extraction from GPS data at Tashkent and Kitab stations

vTEC variations (blue line) above Tashkent and Kitab for August 1, 2008

comparison with the monthly mean (red line). There are no GPS data available
for about several hours due to the EP shortcut in GPS station in Tashkent just at
the time of the Solar eclipse.
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TEC extraction from GPS data at Tashkent and Kitab stations

Daily vTEC variations (blue line) above Tashkent for 7 consecutive days, including

solar flare date: February 14, 2010 (solar flare C4: day 45) in comparison with the

monthly mean (red line)
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VLF Detection of GRBs
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VLF Detection of GRBs

Magnetosphere
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VLF Detection of GRBs
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VLF Detection of GRBs
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VLF Detection of GRBs

Tashkent ELF/VLF data, 2008-Jun-09 DHO VLF Transmitter (GennangB-pT
50 24pae - -20
45 | ' 5
8
40
& {J e ﬁ;_ e -E,I_ i e ] .u ' i -30
i i mq ,114 i%i{ﬁﬁ%iw g ﬁﬁ*iafag _ E‘@ﬁéﬁ@t o3 < IO

(kHz)
3
£

E————" 1
i
-
1
%]
i

& 23.4 L 40
5 25 : =
ﬁ e if
g 20 - Lk EE
% S e _ 23.2 .

15 yé e ' ‘ 50

108 | -_ : 23

oo NS '
790 7.95 $.00

Ficoteslas

4 i I i i
2115 3116 3117 3118 S0 3120
Ahmedov (INP/UBAI) lonospheric TEC variations in Tashkent | Chisinau, 19.05.2010 26 f 49




VLF Detection of GRBs
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VLF Detection of GRBs

NSs
e RADIO PULSARS: 2000 discovered to date
e Radiate covering most of the electromagnetic spectrum
» Rotate with periods that span five decades (ms to a few hours)
e Are powered by their own rotational energy, residual surface heat or accretion

e Live tens of millions of years

| A

Magnetars (14 discovered to date)
e Magnetars are magnetically powered, rotating neutron stars
o Radiate almost entirely in X-rays, with luminosities 10%3 to 103° erg/s
e Emit typically brief (1-100 ms) bursts and very rarely, Giant Flares

 Rotate in a very narrow period interval (2-11 s) and slow down faster than
any other object ( 107 10-10- s/571)

e Powered by MF energy, which heats the NS and the surface glows
persistently in X-rays, and fractures the crust inducing short, repeated bursts

e Die rather young; typical ages are 10 000 yrs
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SGR and AXP B

Soft Gamma-ray Repeaters

e Discovered in 1979 as transient sources of hard X-ray bursts and giant flares
(GF)
* 5 confirmed SGRs (3 emitted a GF)

| \

Anomalous X-ray Pulsars

e |dentified in the 90s as a peculiar class of persistent X-ray pulsar with no
signs of binary companions

e O confirmed AXPs: 3 in SNRs, 3 transients

W
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VLF Detection of GRBs

Massive gamma-ray burst
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VLF Detection of GRBs

Second timescale characteristics

10° RHESSI Satellite: 27 December 2004
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VLF Detection of GRBs

SGR 0501 + 4516 is registered on 22 August 2008 in Tashkent station

Amplitude On 22-Aug-2008
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VLF Detection of GRBs

Solar Eclipse
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VLF Detection of GRBs
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VLF Detection of GRBs
Solar Eclipse

Solar Eclipse is observed during sunrise from 00:23:59 UT to 01:50:27 on 22 July
2009.The results are signals of JJI transmitter

Amplitude. Jul-2009
8 T | I T T
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VLF Detection of GRBs
Solar Eclipse

Solar Eclipse is observed sunrise from 00:23:59 UT to 01:50:27 on 22 July 20009.
The results are signals of VTX transmitter

Amplitude. Jul-2009
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VLF Detection of GRBs

Solar Flare

X-ray Solar Flare are observed during February 2010.12 Feb M5, 13 Feb C8 and
14 Feb C4

Amplitnde Feb-2010. X-ray Solar Flares
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VLF Detection of GRBs

Solar Flare

X-ray Solar Flare on 9 March 2010

Amplitude On 09-Mar-2010
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SUPER SID ANTENNA

Super SID antenna(UZB1)
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SUPER SID RESULTS

Results of the Super SID antenna
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Conclusion

Conclusion

MatlLab scripts for data analysis of observation and navigation files in RINEX
format

Monitoring of variation of F-layer of ionosphere over Tashkent and Kitab

Preliminary data on effect of ionospheric disturbances caused by seismic
activity on radio wave propagation in F-layer of ionosphere

Studied anomalous TEC signals and significant correlation in time between
these TEC anomalies and the occurrence of earthquake in Tashkent on 22 nd

August, 2008

The amplitude of TEC deflection reached up to 58% with compare to the
nondisturbed initial monthly mean background value two days before the

earthquake

The obtained results have revealed a fine agreement with TEC anomalies
observed in Tashkent and Kitab GPS station during strong earthquake in
Tashkent and we demonstrate the capabilities of the GPS technique to detect
ionospheric perturbations caused by the earthquakes during last years starting
2008
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Conclusion

During the solar flare C4 occurrence on February 14, 2010 the amplitude of
TEC reached up to 44 % with compare to the nondisturbed initial monthly
mean background value after the flare

Two Solar eclipses and a few earthquake events are registered by VLF

receiver and being analyzed

Few Solar flare events are observed by VLF signals during February in 2010
and the analysis showed that there is simultaneous correlation between the
times of change of amplitude of the waves and the Solar flares

SGR 0501 + 4516 is registered by VLF receiver in Tashkent station On
August 22 in 2008 and defined the enhancement of amplitude of VLF signals
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Thank You:

1] hope you enjoyed it...and are not asleep right now
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