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Radar efficiency

Radar efficiency

Radar efficiency

E;pp Antenna Pulses (ps) Sazr;ll:;l)ing Res(i}(lr;;inn Ranges (km) | Plasma line Time rESS]DIUﬁDn
steffe |Single, switchable|16x30 + 16x105 AC 15 2.2-16 36-1034  |2x2x1.7 MHz 6
tau0 |Single, switchable]  2x16x60 AC 20 3-9 58-1304 6.4
manda Single 59x5 AC 5 0.75 60-499 4
ipy |Single, switchable 30x30 AC 15 22-45 43-507 2x1x1.7 MHz 6
arc_slice|Single, switchable 64x6 AC 6 0.9 85-481 0.5
nide | Dualtd RSN | w0 | ass | setsed 51
taro Dual 2:1 16x50 AC 25 3.8-75 46-812 6.4
tau7 |Single, switchable 16x120 AC 5 0.8-18 56-1360 2x1x2.5 MHz 6
folke Dual 4:1 5x16x60 AC 20 3-9 60-1000 1x1x1.7 MHz 6.4
KST
]3;11::: Radar Pulses (ps) Saap;l)mg Reiil;;mn R(alff}fs Plasma line Time rfss)nlunon
beata UHF 32x20 AC 10 15-3 | 49-694 | 1x1x2.5MHz 5(0.3)
taul UHF  |two 16x60 AC 12 1.8-9 |54-1361 5
VHF  |two 16x72 AC 24 4-11 |61-2014 5
tau8 VHF  |two 16x84 AC 14 2-125 |61-1317 | 1x1x1.7MHz 5
manda |UHF/VHF| 64x3 AC 0.45 |58.5-513 6
arcl UHF 64x6 AC 0.9 96-422 0.44
arc_dlayer| UHF/VHF | 64x2 AC 2 0.3 60-140 5
tau2pl UHF  |two 16x36 AC 12 1.8-54 | 50-702 | 1x8x170 kHz 5
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CP scan patterns

CP1 CP2 CP3
ESR
KST UHF ESR KST UHF
CP4 CP6 CP7
Fop ESR _
ESR ksTvHF KSTVHF  ESR - KST VHF
(or UHR)
CP: Common program ( EISCAT
3 http://www.eiscat.se/about/experiments2/scans
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EISCAT

Guisdap Grand Unified Incoherent Scatter Design and Analysis
Package M. Lehtinenaand A. Huuskonen/A 7R,
435 452, 1996 version 8.6 Matlab

Guisdap 1

vizu (EISCAT ), gp (S.Buchert |, qgift (D. ,

CEF IDL

2
EISCAT
Guisdap
EISCAT
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Figure 2.4: The Thomson scattering mechanism in terms of dipole radiation of
an oscillating electron.

T. Nygren, Introduction to incoherent
scatter mesurements, 1996

14



ACF [arbitrary unit]

0.5

04

0.3

0.2

0.1

-0.1

-0.2
0

320 km altitude, 09:55:00 — 10:00:00 UT, July 28, 2000

ACF

ACF

0 Lagl (= sigjnal plower)‘

[y

—>

bitrary unit]

spectral intensi

50

100

150 200
time [ u sec]

250

300

350

IS

320 km altitude, 09:55:00 - 10:00:00 UT, July 29, 2000
18 T T T T T T

]
T

(=]
[==]
T

(=}
=]
T

0.2f

0 1 | | 1

-20 -15 -10 -5 0 0
frequency [kHz]

20

15



1S

19990916 CPI1K (Tromsoe) on September 16, 1999

22306920 22307040 22307160 22307280 22307400 22307520 22307575 22307760 22307880 22308000
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Fixed col.fre. above 100km, Te/Ti below 100km Power (x10)
Data from /ESR25/990915_100km_100_snr_calib_shcpu1/2min/tromso/ Made on 122Aug22002

— ACF file from acf22306920.mat to acf22308000.mat Page = 1
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Figure 2.10: Dependence of the ion line shape on plasma parameters.

T. Nygren, Introduction to incoherent
scatter mesurements, 1996
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3 V,

] = Ne&(v, ' F Vi

Ne ion (electron) density Ve = Vi = EX B/ Bt
e: electronic charge

v;: ion velocity vector

V.. ion velocity vector

3 Vi
=5 (E TUTB)- 5,(E + U B)* b
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EISCAT 80-170 km

CARD

< 2
0-3 Gile)- dole 2y €]
= Z ] . . . A 1P e ———rrr Ty
a eq ZJ a Q "ZJ E‘ u E \\ Ngvember 26, 1990 3
j=1€e i=1 u ' - ]
3 i DMSP 0330:47 UT 3
q: Total sum of difference between ): L '
" derived and estimated ion production rate E CARD 0330:47 UT
g . Derived ion production rate "; :
=
Q: Matrix of monoenergetic production rate > o2 [ |
J DE: Number flux of the precipitating electron :-5 % |
in the energy bibE (1,2,3,4,6,...,140 keV) [ _ ﬁ""q'll
0.1 1 10 100
Energy (keV)

Fujii et al., JGG, 1995
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cd al/
al

Guisdap
2005 9 17 13-16 UT

a2~al4 bl~bl1l4

guisap -a
guisdap

GUISDAP for dummies = [[[E] =

Press mouse to confinue

UISDAF 8.6

a Result path
Feal time

UHF

GUISDAP for dummies — o=

Data path :DDEfZDDﬁDanz_znuﬁusan_tauzplu_cp2f2|
Start time I 20020917 130000

Stop time | 20050917 16 0000

Dsp expr tauzpl | Wi 1 _.|

Site T -'|
Jmefkstdewa1f2005—09—1?_tauZpI_ED@ur'
_Fr |

Integrationtimel k0

Disp figures | poott

¥ea_Offsetppd=3;
it_altitude=[0 Inf;90 Inf;95 2000;30 95;0

Inf];
Special
| Reset
Save|

GO qut
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Guisdap
2005 9 17 13-16 UT

Guisdap
Data path

/plO9/eiscat/EISCAT/rawdata_ KST/2005/20050902 20050930

_tau2plu_cp2/20050917_ tau2plu_cp2_sample@uhf/
Start time: 200509 171300
End time: 200509171600
Dsp expr: tau2pl (version 1.0)
Result path: /nome/kstdev/al/AUTO
Integration time: O (for scan data)
Disp figures: 0001 1
4 1 1
5 1 1
Special:
( )
%fit_altitude=[0 Inf;90 Inf;95 2000;90 95,0 Inf];
( % )
fit_altitude=[0 Inf;90 Inf;95 2000;90 95,0 Inf];

GO

UHF

GUISDAP for dummies — |2

Data path

Start time

Stop time

Disp expr

Site

Result path
Real time
Integration time
Disp figures

Special

i | Reset|

Save|
GOl Quit |

005/20050302_20050930_tauzplu_c
2005 0317 13 0000

pese|

2005 0917 16 00 00

tauzpl |
T a

Jkstdew/al/2005-05-1 ?_tauZpI_ED@ui"
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o
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ASCII

cd /home/kstdev/al/2005-09-17 tau2pl_ant@uhf/

guisdap

vizu verbose

Data path: /home/kstdev/al/2005-09-17 tau2pl ant@uhf
Start time: 200509171300

End time: 200509171600

Altitude scale: 90 300

vizu save test eps png
exit

gs 2005-09-17 tau2pl _test@uhf.eps
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Radar parameters

ASCII

gs 2005-09-17 tau2pl_test@uhf.eps

ISCAT Scientific Association
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ASCII

ASCII

cd /home/kstdev/al/2005-09-17 tau2pl_ant@uhf
guisdap

( pwd Is )
make_ascii_v5

/home/kstdev/al/2005-09-17 tau2pl_ant@uhf

header: 1
exit

more 20050917 uhfO_t2pl 0000.ext ASCI|

kstdev@xwb6600esr: ~/al1/2005-09-17_tauZpl_60@uhf

Eile Edit ¥iew Terminal Help
kstdev@xwbb6@Besr:~/al/2005-89-17_tauZpl_60@uhf$ more 20050917 _uhf@_t2pl_0060.ext
% Number of header line: 28
% Filename: 20050917 _uhf@_t2pl_eR60.ext
%
% Generation date: 24-Feb-2010 15:49:49
% Radar site: 3
% Radar antenna: uhf
% Radar pulse code: tau2pl (]
% Experiment version: 1
% Raw data directory: 20858917 _tau2plu_cp2_sample@uhf O' OK
% Start date and Time: 17-5ep-2005 13:00:180 -
% End date and Time: 17-5ep-2005 16:00:00 ]- .
% Integration time: 68 .
% Magic const: 8.8 * @.9
% Extra settings:
%
%
% Data format:
% S & E TIME (UT) ALT LAT LONG log(Ne) Te Ti Vi errNe errTe errTi errVi AZ EL 0O+/Ne log(Co) RANGE
% YYMMDD HHMMSS.5 HHMMSS.S km deg deg m*-3 K K m/s m*-3 K K m/s deg deg % rad/s km
B R ] e ]
28050917 130010.0 132100.0 76.4 69.59 19.23 B.43 -8 285 285 9.75 27866 5] P 180.00 90.08 5] 5.38 76.4
28850917 130010.8 13@100.0 Be.e@ 69.59 19.23 B.52 -8 197 197 9.76 10916 B B 180.808 9p.28 B 5.86 B@.8
28050917 130010.0 132100.0 B2.6 69.59 19.23 B.78 -8 193 193 18.25 4417 9367 9367 180.20 98.020 5] 4.87 B2.6
kstdev@xwb6@Besr:~/al/2005-89-17_tauZpl_6B@uhf$

0
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cd /home/kstdev/al/2005-09-17 tau2pl_ant@uhf

guisdap
cal_sigma_v3
/home/kstdev/al/2005-09-17 tau2pl_ant@uhf

save plots: 1
save all data: 1
exit

gs 20050917 uhfO_t2pl_0000_sigma.eps

more 20050917 uhfO_t2pl 0000 _sigma.ext
ASCII

more 20050917 uhfO_t2pl 0000 _sigma_allalt.ext
ASCII
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gs 20050917 uhfO_t2pl_0000_sigma.eps

more 20050917 uhfO_t2pl 0000 sigma.ext

ASCII

more 20050917 uhfO_t2pl 0000 sigma_allalt.ext

ASCII

20050917 172130 UT, lat: 69, long: 20

1
Conductivity [S/m]
20050917 172130 UT, lat: 69, long: 20

12

kstdev@xwb6600esr: ~/a1/2005-09-17_tau2pl_60@uhf

File Edit View Terminal Help
kstdev@xwhbBBesr:~/al/2805-09-17 taulpl 6B@uhf$ more 20058917 uhf® t2pl DB6E sigma.ext

% year, date, start time (HHMMSS, UT), end time (HHMMSS, UT),

% geographic latitude (128 km alt), geographic longitude (128 km alt),

% alt of max(S5ig_P) [km], height-integrated Sig_P [S],

% altitude of max(S5ig_H) [km], height-integrated Sig_H [5],

% altitude of max(Ne) [km], max(Ne) [log(m*({-3))]

2005 917 130012 130100 69.59 19.23 128 4.447 115 3.499 120 10.924
2885 917 138108 138130 69.59 19.23 128 4.148 110 3.648 134 108.932
2085 917 130200 130300 69.10 19.56 126 3.911 110 3.138 143 10.954
2885 917 130325 130480 69.20 20.37 128 4.217 110 3.927 114 10.949
2065 917 130400 136436 69.20 26.37 128 4.569 118 4.316 143 18.985
2085 917 130510 136680 69.36 19.17 128 4.702 114 4.103 114 18.992
2005 917 130610 136780 69.59 19.23 128 4.508 110 4.975 134 108.963

kstdev@xwb6600esr: ~/a1/2005-09-17_tau2pl_60@uhf

File Edit View Terminal Help

kstdev@xwb6BBesr:~/al/2885-09-17 taulpl 6BBuhf$ more 20058917 uhf® t2pl DB6E sigma allalt.ext
% YY MMDD STIME ETIME LAT LON ALT SIGMA_P  SIGMA_H EL  AZ

2885 917 130010 130180

2005 917 130018 130180 69.59 19.23 92 2.931e-06 6.160e-85 90.0 180.9
2885 917 130010 130180 69.59 19.23 94 2.421e-86 6.401e-85 090.9 180.0
2885 917 130010 130180 69.59 19.23 98 12.985e-086 B8.178e-05 00.9 180.0
2885 917 130010 130180 69.59 19.23 1081 3.437e-06 7.675e-05 00.9 180.0
2085 917 130010 130180 69.59 19.23 1083 9.782e-86 1.477e-04 00.9 180.0
2885 917 138010 130180 69.59 19.23 187 2.238e-85 1.802e-04 .0
2005 917 130012 130180 63.59 19.23 110 4.553e-05 2.094e-04 .0
2005 917 130018 130180 63.59 19.23 115 1.044e-04 2.246e-04 .0
2885 917 130010 130180 69.59 19.23 120 1.387e-B84 1.409e-04 .0

127 1.126e-04 5.943e-05 8.e
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cd /homel/kstdev/data 24
Is
guisdap

1 3
vel_wrapper(‘cp2t',{'2005-09-17_tau2pl_ant@uhf'});

3
vel wrapper(‘cp2kst',{'2005-09-17 tau2pl_ant@kir',
'2005-09-17_tau2pl_ant@sod','2005-09-17_ tau2pl_ant@uhf'});
exit

gs 2005-09-17 tau2pl vecvel@uhf.eps

more 2005-09-17 tau2pl_vecvel@uhf.ext
ASCII

gs 2005-09-17 tau2pl vecvel@esa.eps

more 2005-09-17 tau2pl_vecvel@esa.ext
ASCII

40



ghostscript ==X
File Edit View Terminal Help
1 kstdev@xwb6@0esr:~/data/2005-89-17_taulpl_ant@uhf$ more 2005-89-17_taulpl_vecvel@uhf.ext &
% YYMMDD HHMMSS LAT  LONG ALT  V_EAST V_NORTH V_UP V_ERR_E V_ERR_N V_ERR_UP
20 % ur deg deg km m/s m/s m/s m/s m/s m/s
F V‘E D,Afw.hm § L 208508917 15 69.36 19.50 94.5 250.7 125.7 8.4 54.9 508.2 13.8
= " T Larnd ¥ 20050917 15 B0 %4 1955 1936 1eTa ®M1 19 54 a5 817
160-250 km 2000 20050917 15 69.32 19.54 110.1 14.6 6.6 13.2 37.2 29.6 6.6
[ G0 T2m0 1200 o0
T 20050917 15 69.31 19.56 114.5 9.2 -18.3 0.6 23.9 18.3 4.1 1
] L M, 20050917 15 69.30 19.57 120.1 42.6  -56.3 -8.6 29.1 19.6 4.5
= D'l"’ﬂr\“‘q'm“mw erkgereot i ﬂf‘—'\-—rﬁ\-—vﬂw‘h“ = zc 20050917 15 69.28 19.60 138.3 -21.6 -108.8 0.4 34.6 23.8 4.9
' - gl =
E £ '\j' L E:E 38 20050917 15 69.24 19.65 147.2 -66.2 -69.1 14.0 57.8 42.1 8.9
T % 05:00 1200 Te00 o000 20050917 15 69.11 19.81 201.9 73.9 -52.4 11 62.1 48.1 9.7
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