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EISCAT data

e What is EISCAT data?

- Raw data, Analysed data
 How to get data?

e What does 1s contain?

e What to do with 1t?
e How?

- RTG

- GUISDAP

° ViZU



EISCAT data

Raw data (.mat files) Compatible with matlab, binary files

— Name of the data file is the end time of the record in seconds from the
beginning of year.

& characters long (padded with zeroes)
— New Years Day at 1 UT -> 00003600.mat
- d_Explnfo (text string)

* Experiment name, scan, owner
— d_parbl (real vector)

* Time, antenna and transmitter parameters
— d_data (complex vector)

 lagprofiles

— one to thousands
— Correlations of received samples
* Depends on transmitter code and decoding procedure

- d_raw (complex vector)

e Raw amplitude samples

— Transmitter code



Raw data dumps

Eros3 data format

Entry Value Introduced

Data is recorded in the matlab4 data format and consists of several bloc] 24 % power tx5 klystron b
the experiment info, d_ExpInfo (ASCII string) 25 % power tx6 klystron a
the antenna parameters (see below), d_parbl (32 bit reals) 26 % power tx6 klystron b
the data, d_data (2x32 bit complex reals) 27 % power tx7 klystron a
the raw samples (not always present), d_raw (2x16 bit complex integers] 28 % power tx7 klystron b
d—parbl 29 % power tx8 klystron a
Entry Value Introduced] 30 % power tx8 klystron b

1 Dump end year 31 rx frequency, channel 1 (MHz) 08/19/99

2 Dump end month 32 rx frequency, channel 2 (MHz) 08/19/99

3 Dump end days 33 rx frequency, channel 3 (MHz) 08/19/99

4 Dump end hours 34 rx frequency, channel 4 (MHz) 08/19/99

5 Dump end minutes 35 rx frequency, channel 5 (MHz) 08/19/99

6 Dump end seconds 36 rx frequency, channel 6 (MHz) 08/19/99

7 Integration time, sec 37 rx frequency, channel 7 (MHz) 08/19/99

8 Combined output power, W 38 rx frequency, channel 8 (MHz) 08/19/99

9 Elevation, degrees 39 rx frequency, channel 9 (MHz) 08/19/99

10 Azimuth, degrees 40 d_parbl version number 11/12/99

11 Dump end time, secs since 1970 41 antenna ID (1-6) 11/12/99

12 Dump sequence number 42 Remote antenna intersection range, m 02/28/03

13 % power tx1 klystron a (of 62.5 kW) 43-62 User parameters 07/23/03

14 % power tx1 klystron b 63 High voltage reading (kV) 09/01/03

15 % power tx2 klystron a 64 Loop counter 02/01/04

16 % power tx2 klystron b Peak power read from wave guide, UHF (kW) 02/20/04

17 % power tx3 klystron a 65 Peak power read from wave guide, ESR (kW) 10/01/04

18 % power tx3 klystron b 66 |RF duty cycle read from wave guide UHF system| 03/20/04

19 % power tx4 klystron a 65 |VHF antenna elevation panel 1 VHF system (deg)] 05/21/05

20 % power tx4 klystron b 66 |VHF antenna elevation panel 2 VHF system (deg) 05/21/05

21 Noise injection calibration, K 67 |VHF antenna elevation panel 3 VHF system (deg)| 05/21/05

22 Pre-integration factor 68 |VHF antenna elevation panel 4 VHF system (deg)] 05/21/05

23 % power tx5 klystron a 69 VHF IF system setup see note 1 VHF system 05/21/05




Raw data

>> whos
Name Size Bytes C(lass
d ExpInfo 1x24 48 char array
d data 37101x1 593616 double array (complex)
d parbl 1x66 528 double array

Grand total is 37191 elements using 594192 bytes

>> d ExpInfo

d ExpInfo =

kst@ taulu cp3nk 1.30 CP
>> d parbl(1:12)

ans =
Columns 1 through 6
2006 9 21 7 3
19.993
Columns 7 through 12
5 2.2471e+06 24 344.9 1.1588e+09
11560

>>plot(real(d data))




EISCAT data

* Analysed data

— Derived 1onospheric parameters
e Ne, Ti, Te/Ti, Vi
— Madrigal

e NCAR format (madrigal)
— Official product of EISCAT

— http://www .eiscat.se/madrigal/cedarFormat.pdf

— Guisdap outputs
e Matlab vs 5 (not open)

— 1_param


file:///home/ingemar/course/Sod12/cedarFormat.pdf

EISCAT data access

e Raw data

— Stored at the data base in Kiruna, Sweden

— Downloadable via the web schedule

* http://www.eiscat.se/schedule/schedule.cgi
— Choose 'Archived’

e Older data (>1 year) and Common Programmes
— Allowed for all EISCAT countries

e Recent data

— Only accounted countries


http://www.eiscat.se/schedule/schedule.cgi

‘ Atitejeiipipzitlef e piziefv e el =g Bl e — =

Fle Edit View Go Bookmarks Tools Help
Q - - O @ W http://www.eiscat se/raw/schedule/schedule.cgi?year=2006&month=8&5=on&A=on& * ~= [Gl erent Scatter Radar

. Open Madrigal CVS Repository +w Autogenerated Schedule % Installing Madrigal for the first time i,

HQ Operations, August 2006

-

Year: [2006 ] F Scheduled [+ VHF radar [+~ Tristatic UHF [° Tromseg UHF
[T Requested [+ Kiruna receiver [+ Sodankyli receiver [+ Svalbard radar | Query ® ‘
Month: IAugust R4 K . —I Omm()n
I+ Archived data | &~ Heating [~ SPEAR
0ouT 04UT 08UT 12UT 16UT 20UT 24UT CP UP AA
2006:08:01 Tu=s . . . . . . 2. vhf A3 ( 1.0h) tauBv lowe=l 1.11 22
2008:08:01 Tus . . . . . . ARA 2Zm i hildel vhfcross 1.01 23
2006:08:01 Tus . . . . . . 111 ESE £ 2a(4) °
2006:08:01 Tus . . . . . . 111 VHF 1 2A(4) o SpeCIal
2006:08:02 Wed . . . . . . vhi { tauBv lowesl 1.11 22
2006:08:02 Wed . . . . . . 32m { hildel vhfcross 1.01 23
2006:08:02 Wed . . . . . . ESE £ 2a(4)
1 A

n

2008:08:02 Yed . . . . . . VHF BE(4) —_

2006:08:03 Thu . . LRR . . . . 42m NI ( 0.9h) gteffel Fixedd?m 2.00 SP Country
2006:08:032 Thu . . R . . . . « 42m NI { 0.1h) steffel fixedddm 2,00 TEST

2008:02:02 Thu . . . . . ARRRRARARAAL ., uhf GE(44)HO(25)CH{25)EI(6) ( 5.2h) arc dlaver htu =zenith 1.00 10 d
2006:08:02 Thu . . AR . . . . 22m NI ( 1.0h) hildsl anv 1.01 SP CO es
2006:08:03 Thu . . . . . AR RRRRRAARE., vhi GE(44)HND(25)CHi25)ET(&) { 5.1h) arc dlaver htw =zenith 1.00 HO

2006:08:032 Thu . . 1111 . . . . ESE Besim=i ESE MNI(10]

2006:08:02 Thu . . . . . 1111111111111 HEZ pmse MO( 200  EI(5),GE( 35 ,CH{ 20}
2006:08:02 Thu . ) ) . . 1111111111111 TEO pmss MO(20) ,EI(5),GE(25) ,CI{20] —_ S V\/ CN FI
2006:08:02 Thu . ) ) . . 1111111111111 VHF pmse MO(20) ,EI(5),GE(25) ,CH{20) 2 2 e
2006:08:04 Fri . ) ) . . BARRRRAZRAAA. vhEf GE(44)N0(25)CH{25)ETI(6) ( 5.8h) arc dlaver htv zenith 1.00 10
2006:08:04 Fri . . . . . 1111111111111 HEZ pmss MO( 200 EI(5),GE( 35 ,CH{ 20}
2006:08:04 Fri . . . . . 1111111111111 VHF pmse MO(20) ,BE1(5),GE(25),CH{20)
2006:08:05 Sat A ) ) . ) ) . vhf GE(44)M0(25)CH{25)EI(6) ( 0.0h) arc dlaver htv zenith 1.00 1D
2006:08:06 Sun . . . . . . .
0ouT 04UT 08UT 12UT 160T 20UT 24UT
2006:08:07 Mon . . . RAR . . . . sod NI(22)H0(332)3F(24) ( 1.0h) scinti hires
2006:08:07 Mon AAA kir MI(22)M0(22)2F(24) { 1.0h) scinti hires
2006:08:07 Mon . ) . RRR . ARAR . ) . uhf MI{22)M0{323)3F{24) { 2.0h) scinti hires
2006:08:07 Mon . . . PP . . . . UHF S55E0S HI(5) , HO(5), 3P(5)
2006:08:07 Mon . . . . PP . . . UHF SSE0S MIQ5), H0(5),2F(5)
2006:08:08 Tus . . . . . . ARARR vhf AR ( 1.1h) tauBv lowsl 1.11 22
2006:08:08 Tue . ) . RRR . RAA uhf MI{22)MO(323)3F(24) { 2.0h) scinti hires
2006:08:08 Tue . . . . RRA . . . kir NI{22)H0(33)3P{24) { 1.0h) scinti hires
2006:08:08 Tue . . ARA . . . . 42m NI { 0.9h) steffel Fixedd2m 2.00 SP
2006:08:08 Tue . ) . RAR . ) ) . =od NI{22)M0(22)2F(24) ( 1.0h) scinti hires
2006:08:08 Tu=s . . . . . . AR, 3Zm AR ( 1.0h) hildel vhfcreoss 1.01 A3
2006:08:08 Tue . . 1111 . . . . ESE Beim=i ESE NI{10}
2006:08:08 Tue . . . PP . . . . UHF SSE0S MIi5) , HO(5), 3P(5)
2006:08:08 Tue . ) ) . PP ) ) . UHF SS5EOS MIi5),10(5),2F(5)
2006:08:08 Tue . ) ) . ) ) 111 ESR steffe 22  LA(4)
2006:08:08 Tue . ) ) . ) ) 111 VHF taul 22 2204) 2
ANME s NP NG W=l AT At AR i 2 Mk=h 4 gy 1 =1 1 11 AR
[ Fnd: | scatt ) Fnd Next () Fnd Previous [=|Highlight all Match case

Done




EISCAT data access

* Analysed data

— Stored 1n a distributed data base

— Downloadable via the web

e http://www.eiscat.se/madrigal


http://www.eiscat.se/madrigal

EISCAT data utilities

 Raw data
- Real time graph (RTGQG)

e The run-time display feature

e To read/integrate data and plot profiles/spectra
- GUISDAP

e To analyse data and reduce into physical quantities
e To integrate

e Use the setups to understand the data layout for own
analysis procedures

* Analysed data
- vizu

e To display analysed data



EISCAT Real Time Graph

Written in Matlab
Downloadable from www.eiscat.se

— Runs in post experiment mode as well

CP setups

— Mainly for the operators
— Rather technical information

Own setups

— Can do some analysis

— May use only the integrator for easy access to data



Raw data window

—
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http://www.eiscat.se/
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RTG buttons

Choose how to fix the scale

No: Do not hold any scale

Ran: Hold only ranges

All: Hold both range and amplitude

Choose data source

Disk: Read from saved data

Old: Do not read new data

Other: Read real time data at the sites

Manually specify definition file \Toggle to display ACFs or spectra Display time developments of line plots
T TR T T

\‘@_efl -2

[ T IR TR [ TR TR TN TR (78 TN TN AN NN N TD74 TN SN TN NN T T SN NN N ||
0 0.5 1 i 15 7 3 35
| GO UHR — [ ACF 2hyd Mo 2 | B % 10" Quit

7

Make a quick fit and display the results Quit and exit

Press to read new data and plot Toggle to send the data to the web

Number of integrated dumps chosen

Slide to specify number of dumps to integrate Toggle to display gray or colour

Def|
@U T 32m = | 121 = | No_— | B/ Tdey www| 2| M

Choose number of
plot windows



ACFs
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Quick fits
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RTG
on the

web

PIAON: BS

What is EISCAT?
Organisation
Experiments

» Schedule

» Real time graphs
«» Tromse UHF

«» Tromse VHF

- » Sodankyla

- » Kiruna

«» ESR 32m

+» ESR 42m

«» ESR 32m PL

» Programmes

» Procedure

» Documents

» Get experiment data
» Submit new experiment
» Guidelines

» Latest analysis results
EISCAT sites

» Phone numbers

» Tromsa, Norway

» Sodankyla, Finland

» Kiruna, Sweden

« » Visitors guide

- » Current weather
1

H Page loaded.

E Location: | ® http:/iwww.eiscat.se/rtg/rtg.cgi7k

» Longyearbyen, Svalbard

Location Edit View Go Bookmarks Tools Settings Window Help
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Analysis

GUISDAP

% guisdap -a
* Or

% guisdap

> analyse

Brings up the gfd setup window

Detailed instruction also at
http://www .eiscat.se/GUISD AP/howto.html

*Special
e Hundreds of parameters to tune if wanted



Received signal

e Incoherent scatter theory very exact
— Spectrum depends on 10nospheric parameters
* Recerved signal

— Transmitted waveform
e Pulse coding

— (Direction — only for directions close to
perpendicular)

— Receiver filters
e Analysis

— Compare theoretical with measured

 Need to correct for the waveform and receiver filter



GUISDAP

Classic analysis Guisdap analysis

Initialisation calculates the spectral

Ne, Te, Ti, Vi, ...Theoretical . . . . .
incoherent scatter spectrum amb1gu1ty function for all pOlntS in the data
- dump, lpg_wom
fre . . .
T ® convolve This contains the transmitting pulse shape
- (pulse ACF), receiver band and
. transformations
time delay
ﬂ Scattered signal 8 X 10 lpg wom tau1T
freq n," I.'. | 0 | _'.I }
! ,J II L 1
Receiver band
freq _
m Received signal
freq 6l . . . .
Compare this with the measurements, after -20 -10 0 10 20

proper transformation



The 1nitialisation file

Describes the radar experiment in full detail
Initialisation simulates the experiment
Only the 10n line correlated part (the lag profiles)

>> load /opt/guisdap8/exps/taul/taulTinit
>> who

Your variables are:

GUP iniver  1lpg cal lpg nt p_NO p_omO@ vCcg_penv
ch fradar lpg code lpg ra p_ RO vC ch
vcg penvabs

ch gain lpg dt lpg ri p_ RECloc vC _group
lp vc lpg h lpg w p TO VC_ penvo
lpg ND lpg lag lpg wom p XMITloc vCc routine
lpg T lpg lpdata  lpg wr p_dtau vcg_ Aenv
lpg bac lpg lpend nameexpr p_moO vcg Ap

° ng__ lpg bcs lpg lpstart p DO p_om vcg Apenv

— Lag profile group

— Each Ipg contains several lag profiles (1-1000s)

e The lag profile is formed in a 'mini-experiment' within the exp (1 tx, 1 rec, 1 cal)

— The lpg_ parameters describes each point in the data file (d_data)

 lag, range, extent, type, background, calibration, injected noise, sampling interval,
number of additions, group, range distribution, filter,....



The 1nitialisation file

>> [lpg ND(17) lpg T(17) lpg bac(17) lpg bcs(17) lpg cal(l7) lpg code(17)]
ans =
960 0 0 115 629 1
>> [lpg dt(17) lpg h(17) 1lpg lag(1l7) lpg nt(1l7) lpg ra(l7) lpg ri(17) lpg w(17)]
ans =
12 1200 12 657
>> plot(lpg wr(:,17))
>> plot(real(lpg wom(1l7,:)))
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The ambiguity vectors

e Spectral ambiguity function
- Ipg_wom
— Used 1n fitting process
 Range ambiguity function
- lpg_wr
— Space debris detection

— Bistatic volumes



Fitted Parameters

Parameter Unit Fitted quantity Min Max
Electron density m®  10g(N/N)) 10° 10"

[on temperature K log(T/T,) 1 20000
Temperature ratio log(T/T) 0.01 100
Collision frequency Hz ~ log(v/v,) 1 10°

Ton drift velocity ms” asmmh(v/v/2) 20000 20000
Composition b -0.01  1.01

Dcspike K asinh(D/2) -100 10000

Broadband K asinh(B/2) -100 10000


http://www.eiscat.se/GUISDAP/howto.html

GUISDAP vocabulary

ch_, (radar_)

name_

— parameters specific to the data

— experiment, site
P channel (radar)

analysis : ..
- e gain, efficiency, frequency,
— parameters to set before analysis tx power, direction
e range gating, integration time, antenna * P
cycling

— physical parameters

— most transferred to a_ to override defaults .
e jon masses, scale

d_ parameters
— parameters that comes from the data ¢ I
 time, parameter block, data dump, — result parameters
variances

 time, position, densities,
ad temperatures

— parameters for specific addresses in the dump  ° local.

— localitites

e printername, hostname



Analysis defaults

e 1onospheric model, (iono_model)

— IRI-2012 (International Reference Ionosphere)
— Sets 1nitiall values of parameters
* (Gating
— analysis_altit
* A vector defining heights to group the data together

— Increased spacing with height

» Assumes all points inside each interval describing the same plasma
— analysis_maxwidth
e Data points covering too large height interval will be skipped

— Set to the gate spacing



Fit parameters

Default fit parameters and heights

Parameter UHF (930 Mhz) VHF (224 Mhz) ESR (500 MHz)
Electron density All heights All heights All heights

lon temperature Above 80 km Above 100 km Above 90 km
Temperature ratio 107-1500 km 120-1500 km 113-1500 km
Collision frequency 90-107 km Never Never

lon drift velocity All heights All heights All heights

lon composition Never Never Never

Can be changed by fit_altitude variable

fit_altitude([Ne Ti Tr Coll Vi Compl Comp2],[h1 h2 dh a_priori_error rel_error_flag])

fit _altitude=s[0 Inf 0 1le2
80 Inf O le4d

107 1500 0 lel

90 107 0 1lez2

O Inf O 1le5

0 00 1

0 00 1

OO OPFrOOoR



Running GUISDAP &

Dsp expr

—  The "radar controller" experiment

Vs
— The major version number of the dsp expr
SiData path fatal tau2pl_r_cpl_1.10_SP@kir
Start time | 2003 11 02 01 00 00
Stop time | 2003 11 02 09 00 00
Dsp expr tau2pl | e 1 = |

DSite K|

Fesult path fanalysisiresultsATO
Feal time RT |
et I B0
Stlntegratmn time
Disp figures | 00101
A Offsetppd=5;
special
St
|i| Reset I

Result path

—  The directory where the results should go. If
the last part of it is "AUTOQO", it is rewritten
using the start date, dsp expr and site

Real time

—  If running the analysis in realtime

Integration time

—  Number of seconds to integrate. For scanning
experiments, often 0.

Disp figures

- Guisdap may produces some plots during the
analysis: the data dump, a power profile, the
actual fit(s), height profiles, vizu

Special

- Almost any matlab command before starting
analysis.



Running GUISDAP &

GUISDAP for dummies

—  When ready, press GO

The output might look something like this:

2003/03/07 16:43:45-16:43:60 integrated

alt Ne/lell Ti  Te/Ti coll/le3 velocity [O+]/Ne resid status
249.5 1.32:0.05 1518: 57 1.63:0.09 0.0: 0.0 126.8:11.2 0.70 11.45 OK
canon: /analysis/results/2003-03-07 tau2@kir/05676239

Check that the results go where you expected it to go.

— Here:/analysis/results/2003-03-07_tau2 @kir

If you are running in realtime, the analysis will pause when reaching the end of the data. Here
the vizu window will show up, and the program gets each new dump as it arrives. The timeout
for waiting for new data is presently set to S minutes. Can be reset by releasing the "RT"
button.

When the analysis is finished the vizu plot is saved together with the data.

— Created /analysis/results/2003-03-07_tau2 @Kir/2003-03-07_tau2 @Kir.eps and .png
When finished, hit the Quit button.



Sp@Clal (or in ana_def.m)

f_[parameter]

— Will force almost any parameter read from the data
e {_ch_Pt Transmitter power (+ analysis_txlimit=0)
e {_calTemp Calibration temperature
e will try to evaluate strings, f_ch_Pt='d_parbl(65)*1000';
a_Offsetppd[O]
— Number of microseconds the remote site clock differs from Tromso

Magic_const[1]

— To tune the fitted electron densities, compared to plasmaline / ionosonde
readings

d_saveintdir[0]
— Save the integrated data with measured variance to specified directory
— Maybe together with analysis_do=0 or analysis_altit=[] (check tx,sat)

analysis_code[]

— Choose only Ipg's with specified code (VHF, sliced data)



Special cont.

analysis_intfixed[1]

— integrate even if “fixed” parameters changes (elevation, azimuth, loop
counter)

analysis_save[l]

— save results to a result directory
display_results[O]
display fitted parameters or only status

analysis_control

— a_control(1) Error limit of Ne for fit [100000]

— a_control(2) Step limit for iteration [0.01]

— a_control(3) Maximum number of iterations [10]
- a_control(4) Variance calculation [1]

e ] estimated from data

o 2 estimated using ambiguity functions



Variances

e Calculated from the data (default)
— Fast

— more than 6 dumps integrated
e Variation between dumps

— One dump
e Variation over the lag profile

— 2-5 dumps
e mixture

— Skip point if only one estimate
e Estimated from the setup parameters

— Slow, but more accurate



Space Debris (‘satellite’) checking

o Satellites (unwanted hard targets) need to be removed
e Not beam filling
— not easy to fit for them

* Increases variance over the whole pulse range

a_satch[] parameter

— a_satch.do [0] Enables/disables check. Default disabled, enabled for Cps

— a_satch.sigma [4]Detection limit in signal, number of standard deviations

— a_satch.skip [0]  No points to skip, needs sometimes adjusting due to ground
clutter

— a_satch.plot [0] Plot window for satellite detection plots

— more parameters in satch.m file

Warning: Satellite detection (2 10.7 251) -- skipping dump

Warning: Satellite detection (4 14.1 262) -- skipping dump

01-Feb-2002 10:04:03-10:05:39 integrated

Status: 22222300023000000000000000000000000000000000010000000 1.0MW
181/82 57K

/home/ingemar/tmp/2002-02-01_tau0_120@42m/02714739.mat

Here: 2 dumps skipped
2 satellites found, 10.7 largest amplitude at position 251 in lag profile
(tauO has 2 frequencies, so both detects the satellite)



Space debris plot

a_satch.plot=8
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Analysis

e Phase pushing calcs/corrections

- UHF + ESR

e transmitter samples

e ~20-30 Hz
- 4-10 m/s

— VHF

* no tx samples yet

FPhase (degrees)

EISCAT UHF

100 200 ano 400 500 E0n
Time (us)



Directory setup

Main distribution

guisdap8/bin

* The executable guisdap
guisdap8/anal/

* analysis scripts
guisdap8/init/

* initialisation scripts
guisdap8/matfiles

 analysis data files
guisdap8/exps

* CP setups
guisdap8/mex6 or guisdap8/mex7

» compiled scripts
guisdap8/lib

 libraries to mex routines
guisdap8/mexsources, guisdap8/models

e source files to mex and libs

guisdap8/doc

Additions

~/gup/mygup
» personal scripts
» edited distribution scripts

- fullinit.m
- start. GUP.m

e Jocal structure
~/gup/exps

* SP setups
guisdap8/NW/mex6, guisdap8/NW/lib

* Nigel Wade integration package



Correlator dump

Plots

— Plot of used part of the dump

— Calibrated

— Check that is corresponds to the data

dump

Power profile (Not remote)

— Check that the densities are in proper

range

Fits

— Plots the measurements versus the
best theoretical fit

— used parts of lag profiles (-1: spectra,
inversion might need adjustment)

Altitude profiles (Not remote)

- -1 spectra

Vizu

— Summary plot of all analysed

parameters

— final check that experiment/analysis

1S correct
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Alfitude (km) Altitude (km) Altitude (km)

Altitude (km)

Radar parameters

EISCAT Scientific Association

EISCAT UHF RADAR
CP, uhf, tauZpl, 12 March 2004
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variable
r_ver
name_expr
name_site
name_ant

r_time

r_az
r_el
r_Pt
r_m0
r_range
r h

r_param

r_error

r_res
r_status

r_dp
r_apriori

r_apriorierror

I_pp
r_pprange

r XMITloc
r_RECloc
r_SCangle
r_Tsys
r_Offsetppd

size

(L1
(1,9
(L)
(1,3)

(2,6)

(L1
(1,1)
(1,1)
(1,1..3)

(Ng.1)
(Ng.1)

(Ng.n)

(Ng.1)

(Ng.1)
(Ng.1)

(Ng,1)
(Ng,1)
(Ng,1)
(¢, 1*
¢, 1*
(1,3)
(1,3)
(1,1)
(1,9
(1,1)*

r_Magic_const (1,1)

contents °
version number of the GUISDAP program Re S u1t flle
Name of the experiment

measurement site

measurement antenna

start and end times of the integration period in order: year, month, day, hour, minutes,
seconds

antenna azimuth (from parameter block)

antenna elevation (from parameter block)

power of the transmitter (from parameter block)

masses of ions in the fit in atom mass units

range in km to the scattering volume

altitude in km of the scattering volume

result of the fit, p; ... p, , order: density, ion temperature, temperature ratio, collision

frequency, ion specie contents, DC spike, broadband noise
errors and correlations of the parameters, order: Apy...Ap ., Corr(py, p,), Corr(py.p3),

COI‘I‘(p3 ,p4) . Corr(p 1 9pn)

residual of the fit with standard deviation
status of the fit, values: 0 =fit OK 1 = max number of iterations exceeded 2 = No fit
done, because data too noisy 3 = Fit fail (outside limits)

ion composition [0+]/ N,

a priori values forpy .. .p,

a priori errors forp; ... p,

uncorrected densities (Te=Ti)

uncorrected densities ranges

transmitter location, order: Latitude(deg), longitude(deg), height (km)
receiver location, order: Latitude(deg), longitude(deg), height (km)
scattering angle, rad

System temperatures (K)

estimated ppd offset (us)

magic constan used



vizu plotting routine

e Main display routine for the
GUISDAP output

e Default panels

— Electron density

— Electron temperature
— lon temperature

— Jon drift velocity

— Radar parameters

e Tx, Pointing, System

function [varargout]=vizu(action,a2,a3)
Plot GUISDAP results

To plot with default dir names:

>> vizu

To plot without interaction:

>> vizu dir exp type antenna

To update the plot with new files:

>> vizu update

To send the figure to the default printer:
>> vizu print [printer]

To save the current figure in .eps and
.png % formats:

>> vizu save [extra tail]

To get more selection possibilities

>> vizu verbose

To get even more selection possibilities
>> vizu VERBOSE

To run realtime inside guisdap

>> vizu rtgup

To reset and start over:

>> vizu new [action]

o® 0° 0° 0° 0° 0° 0° o° P o°

o® 0° 0 0P 0° o° 0° 0P o°



ViZUu

>> vizu verbose

Data path? [/home/ingemar/gup/results/.
gup/results/2005-10-05 steffe 300@42m

Start time? [ 2005 10 5 6 32 27 ]

End time? [ 2005 10 5 12 0 2 ]
Altitude scale? [ 70 900 ]
Parameters:
Co Nr Lf L1 Ls Pf P1
Choose? [Ne Te Ti Vi AE]
Type of experiment? [CP]
>>

-] | Bld A E SIS A TOTT G U R TES U S O Gl I S DS ST =T S (a8 21T

Update Edit Save Print

i A

lDeg& k|l efads®| v 08

Ne Te Ti Vi AE TT LL Rs O+

EISCAT Scientific Association
EISCAT SVALBARD RADAR

CP, 42m, steffe, & October 2005
Producediz@ean eiscat.ze, 18-0ct-2008 Mt for publication - see Rules-of-the-road
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-8 SUISTIAR rasuits from guegresaits/2005-10-05 staffs 300aE:13m =

Update Edit Save Print

DeE&| kK fa™m® (| 08
EISCAT Scientific Association

EISCAT SVALBARD RADAR

CP, d2m, steffe, & October 2005
Producedi@lean giscat se, 18-0ct-2006 Mot for publication - see Rules-of-the-road

ViZu

400

e Maximum verbose mode

g
gznn—
100
SDDDBPD EIEIiSD 1E|iEIEI 1Di3EI 11 iDD 11 iSD 12i|:l|:| - 12
>> vizu new VERBOSE : 5 : : :
Data path? [/home/ingemar/gup/results/] gup/results/2005-10:05 steffe 300@4 B T —
Start time? [ 2005 10 5 6 32 27 12005 10 5 9 0 0
End time? [ 2005 10 5 12 0 2 ]
Altitude scale? [ 70 900 ]100 500 e '
Parameters: Ne Te Ti Vi AE TT LL Rs 0+ Co Nr Lf L1 Ls Pf %1
Choose? [Ne Te Ti Vi AE] Ne Nr =
Type of experiment? [CP] = i
Gates? [ 123456 789 10 11 12 13 14 15 16 17 18 19 20°2
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 ] 10"

Y parameter (Ran-1 Alt-2 Lat-3)? [ 2 ]
Y scale type? [linear] log : :
Scales (Ran Alt Ne Te Ti Vi Coll Comp Res)? [ 50 900 100 500 [le+10 1le+12 0O
4000 0 3000 -200 200 1 100000 0 1 0.1 10 ] : : : : : \
Scale (rawNe)? [ le+09 le+12 ] oo ' ; ' ' ' g

09:00 09:30 10:00 1030 11:00 1130 12:00
Strech secs? [ 65 ]0 UNIVERSAL TIME

{; Wy Apsuag woa3aeg

(; Uy ApsLIEp Lad3aE)E aey



Calibration

e calib_ne e calib_pl_ne

vertical) lines

EISCAT Scientific Association

EISCAT SVALBARD RADAR
CP, 42m, steffe, 27 Cotober 2004

‘“v EISCAT Scientific Association

EISCAT UHF RADAR

CP, uhf, taupl, 1 April 2005
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i EISCAT Scientific Association

Plazma linez besata_cpl_2.0u G4 20-Jul-2011

Plasma line
overview

Freguency offset [MHz]

0240 0250 0300 0310 0320 0330 0340 0350
Time [LT]



Slices

e Multibeam

= VHF/ESR/EISCAT_3D§7
e Analyse separately

 Time Slicing

— Arcl,beata
e Analyse separately



Setup parameters

e Saved at

- $TMPDIR/.gup
name_expr= 'steffe’;

e load -mat $STMPDIR/.gup siteid= 5;
data_path='/'mnt/nfs/steffe_| fix2 1.00_ CP@32m";

gfd_setup.m

— result_path/.gup result_path= "home/ingemar/tmp/AUTO/";
t1=[ 200391 0 0 0];
— result_path/gtd_setup.m t2=[ 2003 9 30 24 0 0];
rt=0;
e executable script intper= 0;

. i path_exps= '/opt/guisdap8/exps/;
e Next session starts with the same  figs—[1 111 1];
setups extra=[ '%a_Offsetppd=8;
'%d_saveintdir="/home/ingemar/tmp/intdata";’
'Yoanalysis_altit=[];
'‘Yoanalysis_do=0;
'a_satch.skip=40; ;

— Easy to correct
— Use 'Reset' button to clear

e Rerun with

— > g0_on setupfile



Vector velocities

e mono- and bi- and multistatic

- Beamswing, sweeping
 CP2, CP3, CP4,...
— Cluster VHF/ESR

— Normal KST tristatic
e “Goodness”

— convex hull of directions (>3)
e Area > 10° triangle
- Covariance matrix

» Geographic coordinates

_10,

-15

CP2

10

15



e Vectors

CP3

EISCAT Scientific Association

-
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Web analysis

Hle Edit View Go Bookmarks

CRESE @ RE* |-§ http-/fwww.eiscat se/raw/schedule, F B ||Q,

AT datd | arGiver:

a HENSOTILETLS I G & e T

Tools

Help

H() data archiver: Tape Contents

Tape number:

or search by date:

E:-;perimem:|tau2p|u_fixed_1 Year: 2006 Mnnth:lUE Day:llE I—Inur:l_ Query | Site summaries
Th= Data Archiwv= has th= following =ntri=s for data at 20060815:

FAID disk storags=

|_ Typ= 8tart dat= & tim= End dat= & tim= Exp=rim=nt

I"'"_ data 2006-08-15% 02:28:40 2006-08-15 09:00:00 on vuhf taudplu_fiz=d_1l.10HF_Cn (63338 kRB)

I"'"_ data 2006-08-1% 09:00:00 2006-08-15% 10:00:00 on vhf taudplu_fiz=d_1l.10HF_Cn (22778 kB)

I"'"_ data 2006-08-1% 10:00:00 2006-08-15 11:00:00 on vuhf tavplu_fiz=d_1.10HF_CH (121549 kB)

I"'"_ data 2006-08-1% 11:00:00 2006-08-15 11:20:40 o0 vuhf taudplu_fiz=d_1l.10HF_Cn (41604 kB)

I"'"_ info  2006-08-15 00:00:00 cll uhf tavplu_fiz=d_1.10HF_Cn (16 kR)

g=l=ct th= data s=ts that you want to download.

FATLAR fil=s ar=s individually compress=d with bzipd.

Cownload

Analyse

Invert selection

B= mur= to r=ad th= rul=s r=garding acce=ss and wus= of this data.

For =zampl=, data young=r than on= y=ar can only b= downloads=d by th= =zp=rim=nt=r.

Done

Prepared at 08:04 UT Wed Oct 18, 2006

Powered by MySQ L version 4.0.18




Web analysis

Very similar to matlab

Results sent by e-mail

- NCAR file, vizu plots,
guisdap output

Pros

— don't have to download
large data sets

— don't need matlab license
— latest GUISDAP version

Cons

— hard to find problems

ﬂ' AOEN & T EITETO X — = A

Hle Edit View Go Bookmarks Tools Help

Q-0-0 0L Q gy s |G

Checking deposit availability... up

i, GUISDAP for dummies &

This is o page for direct analysis from our data bases. If you are familiar with guisdap
analysis, feel free o use it Othervise some help is here.
Mormally it should be just to press "GO", but you should check the preselected parameters

Y¥our Email Iingema rEeiscat.se Max mail size (Mb) | L0 :I

Dsp expr Ilaulpl | Wemsion Il |
Site IT :I

Int=gration u'm:l Lminute |

Special

|

The output of the analysis will be sent o your mail account

Povered by MySE0L vervion 4.0.18

Done
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