-
e-CALLISTO Solar Radio Spectrometer Network

Software Tools
& System Demonstration

v

Whitham D. Reeve =
Anchorage, Alaska USA === |

Society of Amateur Radio Astronomers

2013 SARA Western Regional Conference
Socorro, New Mexico USA
February 9-10, 2013

© 2013 Whitham D. Reeve

-

® e-CALLISTO Solar Spectrometer Network
® e-CALLISTO Software Tools
® Conclusions —

Contents

B - LisTo-Na |

" Arcrorage Alaska USA

© 2013 Whitham D. Reeve




© 2013 Whitham D. Reeve

e-CALLISTO

@ e-CALLISTO
Solar
Spectrometer
Network:

® extended-
Compound
Astronomical
Low-cost
Low-frequency
Instrument for
Spectroscopy and
Transportable
Observatory

\

© 2013 Whitham D. Reeve

e-CALLISTO




-

e-CALLISTO

© 2013 Whitham D. Reeve

Tower-Mounted ‘-.:;:-,:.
Low Noise ==
Amplifier =

<

© 2013 Whitham D. Reeve

Receiver

SR
(Rt




/ e-CALLISTO

© 2013 Whitham D. Reeve

® Windows PC
1£2000
XP
ItVista
30y
® Internet access
® Serial or USB port

,
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e-CALLISTO

® e-CALLISTO Receivers available for shipment

anywhere worlc.iw1de P
® Order Information: | enchorage Mesia U l

http://www.reeve.com/Solar/ e—CALLISTO/ e-

callistoOrderInfo.htm
® Full Kit, Partially-Built Kit, Ready-Built Kit

IXUS$325 ~ US$415
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e-CALLISTO Software Tools

Application program Developer Remarks
Primary
Callisto C. Monstein Receiver control, data collection, data processing

Operation Support

Frequency Genie C. Monstein Produce frequency list based on local spectrum and RFI
Scheduler Genie C. Monstein Produce observation schedule based on observatory location
Web Genie C. Monstein Produce solar radio lightcurve for posting on website
Data upload
FTP-WatchDog Tools&More  Controls data upload to a website or data server
FITS viewer
RAPP Java FITS Viewer P. Messmer Local viewing of FITS files as spectrograms
Interactive Data Language — IDL  Exelis Customization of plots through the use of scripts as well as data analysis. Expensive
Time-keeping
. Symmetrico L . .
SymmTime n:l ! Periodically update PC time-of-day clock using NTP
NISTime32 NIST Alternate to SymmTime
MasterSync MasterClock  Alternate to SymmTime
Receiver test
Simple 1 C. Monstein IF transformer tuning aid
Simple 2 C. Monstein Alternate to Simple 1 that logs measurements
FC-Noise Test Tool C. Monstein Control wiring test, noise figure and log detector slope measurements
Noise Figure C. Monstein Alternate to FC-Noise Test application for noise figure measurement only
AlaVar Alamath Receiver time stability characteristic measurement

© 2013 Whitham D. Reeve

e-CALLISTO Software Tools

¥l e-Callisto Radiospectrometer R =10] %]

® Callisto Application = =

Beceiver connected 11,/15,/2011

00:10:0Z, $H5T :Measurement halted ;I

_Z:‘Jj— Contro]-s receiver 00:-10:02, $HST :Measurement idle

00:10:02, $CRX:S5topped

_Z:‘Jj_ Automatic OI Manual i'_'ICI:lCI:EIE,.$HSI:Measuremeit2?§:E19

00:10:03, $CRH:-AEC gein =
00:10:03, $CR¥:Emitter BF13% = 0_.13V

modes 00-10-03, 5CRX-Analog Tmpur = 1261
1t Display real-time plots
Y (T),Y (F),Y (FT)
1t Select frequency list S
1t Save Spectral S el | e
Overview e e
¥ Communication Sten presuzenere ||| Somcvrem wiFie)
status window

-]

|_ Load = 28%

Next sched_: O01L:00:=00 Time: 00:10:07

{" Automatic

Seve spectral overview {* Marual




e-CALLISTO Software Tools

gl ¥t f=639.813MHz, I=116Digit, REl = 0O] x|
@ Ca_]_]_isto Application Relative f-power [dB] Intensity in time damain.
. g
Y (T) — Lightcurve :
Y (F) — Spectral plot .
-3
Y, (F,T) — Spectrum plot
=T 11| I
Channel Intensity in time- &frequency domain,
Liid wHian | -12
180 0792.9kH:z = =260 -225 -200 -176 <150 -125 -100 76 50 -2 ()
160 0742 7MH: Time [5er]
140 90D | ORI [=T
g 120 0640 EMHz log({power) [digit] Intensity in frequency domsin.
9] 1024
& 100 0436 5kHz -
o a0 0386 dhiHz .L
£ RO 0341.8MHz —[‘{{l
= 40 0292.1MHz " Original 364-
= 20 02446MHz @ SmoothBE | 256
128-
e 0 02151kHz © Fired BG 0-
& =6 20 Ak A0 - 0 215.1 NPE IFET 4305 BRZE P12 Ta02
© Time [zec] Frequency [MHz]

e-CALLISTO

Software Tools

L call L=
Fle Edit Format WView Help

® Callisto Application ~ Configuration File

=loj x|

Installed on Lightning by: W.Reeve 03 June 2011

Updated for MAQO1 by! W.Reeve 09 December 2011

/ Place of inscrument
/ default geographical

/ RISC-level: O=soft

/ default foc

'/ charge pump:
{ PWM lewvel for

© 2013 Whitham D. Reeve

// default geographical latitu
f/ default altitude [m] above

time periode fo gingle FIT-file (in seconds)
f default frequency program

(detector sens]=25.4 S/ detector sensit
jdb_sca;ej=5 l/ dB per divis=si
[autostarc]=0 J{ auwtostart: O=false, l=true

-

] decimal degree

de in decimal degree

sealevel

internal, 2Z=external, default 1

calibrated, 3=raw data =




e-CALLISTO Software Tools

®Frequency Genie
1% Determines frequency list

- User specified exclude frequency band
- User specified include frequency band

1t Source data
- Spectral Overview

- Equal spaced frequencies for RFI surveys

o
¢ 1t Accommodates up/down converters
x
s ¥t View Spectral Overview data as spectrograph
©
e
£ Y(F)
=
)
o
I3
©
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e-CALLISTO Software Tools
® Frequency Genie — User Interface
|E Gapdrais CALRFTO fraquapeys oredrzulul ouf of = suzeiriloyapyizyy J '@
F[Equenc}l range to exclude: G[aph; W W FI|E[3] ‘ He||:|
from | 4 ﬂ Redraw .ﬁ\utoscale‘ Min:. W Intedrate Delete ‘ 2avE ngram; BN |
1 3
9 —l—l J = G OWS_alASKAs REEVE 8b_20110331_120000.prm
= CaLLISTO114.8 OvS_alLASKA_REEVE_Bb_20110401_120000.pre
Channel zelection method: e = OwS_alAaSkas REEVE_Bb_20110402_120000.pm
b e A
o~ - ol _f8b_ 2 P .
LaEaialiparey OS5 ALASKA_REEVE_8b_ 20110405 120000.pm
r—— - OwS_aLASKA REEVE 8h_20110406_120000.pm
_ ¥RE OF COMYELEr: OvE_aLASKA_REEVE_8h_20110407_ 120000, pm
f+ Direct R if=if OvS_ALASKA_REEVE_Bb_20110408_120000.pm
" Downconwverter if=rf-lo [USE] OwS_alASKA REEVE_8b_20110403_120000.pr
ol OWS_alASKs REEVE 8b_20110410_120000.prm
& Lo e S L] 0%5_ALASKA_REEVE_Bh_20110411_120000.pn
o ¢ Upconverter it=rf+lo 0%5_ALASKA_REEVE_Bb_ 20110412 120000, pm
3 OwS_alLASKA REEVE 8h_20110413 120000.pm
> Sweeplength 10..400; {200 O4S_ALASKA_REEVE_8h_20110414_120000 pm
m. it OWS_alASKs REEVE 8b_20110415_120000.prm
o if-startfrequency [MHz]: |45 OvS_alASKA REEVE_Bb_20110416_120000.prm
c OwS_alASKs REEVE 8b_20110417_120000.prm
®© if-stopfrequency [MHz): 1870 OwS_alASKA_REEVE_Bb_20110418_120000.prm
= li OwS_alASKAs_REEVE_8b_20110413_120000.prm
< La ter] [MHz]: OWS_alASKs REEVE 8b_20110420_120000.prm
= (eonveter MHz] MUS Al ACKA PEFWE Ok 20110421 120000 Em
o Filenumber FR Qs cfg: 255 |IEI c: [preload) j Prewview FrgPrg Refresh List
&
©
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e-CALLISTO Software Tools

® Frequency Genie — Spectrum Plot

il Oy Brvieyr, spactrumiElotd frequency— S8 N 2] J __J @
i File->0WS_Integrated| 10_files).pm Chan.
200
180
160
140
120
100
o a0
o
8 i
e
a 40
S
© 20
e
=
= | | 0
™ 4506 14306 25119 3/ 457 44 5E0.56 EE3.E3 TEE.21 86394
— Frequency [MHz]
o
N
©
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e-CALLISTO Software Tools
Scheduler Genie
o =] .1
’Da.te: 31-10-2011 ‘ chn:a.l time: 13:50:24 ]
Surrize=17:24:45 > scheduler stat 17:15:00 User Interface &
Tranzit=21:43:28 -» scheduler.restart 21, 30:00 H H H
Suneet=0203:59 -3 scheduler stop 02:00:00 Conflguratlon flle
Manitar=02:33:59 - scheduler.ows 023000
‘ b aulosEHEd eAZ N DLEp G _j __J @
File Edit Format Wiew Help
l:: (=] Co[}yr'ight InstiEute of Astr;nory ETHZ aE%E_QLéFJEH_Ei?EEEHEEE"_;
:—: Programmname: autosched.cfg
;: Revision: V1.5 Date: 03.12.1008 Autor: Chr. Monstein
:-* Purpose: Creates scheduler-file Tor Callito and Phoenix
© o
q’ {ﬂ- - - o = T
& /4 Created by: Chr. Monstein 09.12.2008
. /4 updated by: Chr. monstein 13.02.2009
o) /¢ Revised by: whitham D. Reeve 12.02.2011 Tor Anchorage, Alaska USA
% [longitude]=14%.9565 // geographical Tongitude in degree, -=E
R [Tatitude]l=61.1933 J/ geographical Tatitude in degree, -=5
= [height]=20.0 // meter above sealewvel
< éde'layjzu.s Jf delay start(+)/stop(-) from actual sunrise/s/set, in
; :?gzﬁscnde: =£3 /4 default focuscode
[90) Lcfapath]=C:\CALLISTO112%scheduler.cfg S/ configurationfile path
S [monitoringl=1 // Radio monitoring: create OVS once per day (1=on, 2=pff)
N
©
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e-CALLISTO Software Tools

O] vv vv vv GE B ;o i zzyE By =0

10420020171 00:40: 26

Wl
CACALLISTOA14_BALCALC20111020 ADU_REEWE_Bb.but

User Interface & CACALLISTOT7 4_S\LCPlattersPlots LighlcurvesRE EVE _Sh.png
Configuration file

winwgen. exe, V1,10 2071-04-04/cm

& P dTecig Sl olepas _j \_.“.3 .
@ PrOduceS File Edit Format View Help

Jf where is the config file for callisto?
/ be careful, paths Tike 'H:\My Documents\Cpr...%callisto.cfg' do not work because of SPACE!

7
[configfile]=C: \CALLISTO114_8%\callisto.cfg

L[]
Light-
/4 where shall the plots be stored?

[imagedir]=C: \CALLISTO114_8\LCPlottar\Plots)

/¢ how often do you want to replot?
Curve [timer]=30 //Seconds

J/ for which date? O=tody, 1l=yesterday...

[dayoffset]=0 //DatedfFile = Today-dayoffset

/¢ y-awis scaling?

.
1I I Iage [vscale]=20 // dB for non-calibrated light curves

/4 data-format sbit or 1obity
[adcdivider]=1 // 8bit->1. 1obit->4

/7 width of the plot expressed in pixels
[width]=800

/7 height of the plot expressed in pixels (normal ‘golden cut® == h = 0.62*w
[height]l=49&

© 2013 Whitham D. Reeve
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e-CALLISTO Software Tools

© WWW Genie ~ Lightcurve image

[dE] Lightourves Callisto NAROOL

ac 02 04 06 i} 18 20 22 24

© 2013 Whitham D. Reeve

10 12 14
Observation Time CUTI of OF/ 0372012




e-CALLISTO Software Tools

© WWW Genie ~ Lightcurve image

Lightcurwes Callisto REEWE_Bhb

Qa0 02 0d 06 =)

© 2013 Whitham D. Reeve

10 1z 14 ]
Observation Time CUTI of 05/09/2011

18 0 2z 24

e-CALLISTO Software Tools

® FTP-WatchDog
‘ P PN e el g = [ CARE [SITOR 5 e 7 1P

IEE IO cle

| Mame des FTP-Servers: |ftpe:-:change.imvs.technik.fhnw.ch

| FTP-Benutzername: |s|:.|arra|:|iu:|

HRREENHRE

| FTP-Pazawort:

Pazzives FTF: IF

| Lokales VYerzeichnis: |E:\E.~'-‘~LLISTD1 148D atah

@l Mur 1 Ebene: IF

| FTP-verzeichniz: |

| Textdateityper: |

| Binardateityper: |.fit

| Zuignonerende Muster: |

Watchdog aktiv: ’F |

Dateinamen wandeln: |Nein: Beibehalten

=

Fehler ignoriersn: | v | IIpload-ntervall | sofart

[~

TOOLS MORE

Software Hardware Services

Autostart akbiv: | W

|
|
| Sounds abspiglen: F | Logzchen won Dateien auf FTP-Server bestatigen: IF
|

© 2013 Whitham D. Reeve




© 2013 Whitham D. Reeve

e-CALLISTO Software Tools

®S

Y Yy ¥y ry

E 8:48:07 am

g FiNovil [

E Alaska

g 17:48:07

‘@ Fri, Nov 11
(UTC/GMT) &

s

File Query Server Time Zone Daylight Time Help

Current Settings:

L ocal Standard Time - UTC= 0:00

Day. Sav. Time: Off; Time to File: Off, Err to file: Off
Server 4 selected using tcp port 13.

Periodic Queries every 1 hour[s].

Next Query in 1:00.

Status: OK — Adjusted, Freq.= 0.00 s/day

Computer Time: 2012-04-06 [97] 23:30:14 [11:30:14 pm)

L=10] %]

'V MasterSyncPC v2.0
Fle View Options Mode Servers Help

Query SNTP Server

Sync System Clock

13:06:11 October 14, 2012

Sync @ 12:17:21... System Clock Corrected by: -0.080 secon

© 2013 Whitham D. Reeve

e-CALLISTO Software Tools

® Time-Keeping Applications

1t PC Time-of-Day clock corrections over time (~4 days)

MasterSync

NISTime32

TOD Clock Correction (s)

0.400

0.300

0.200

0.100

0.000

I
2
2
8

-0.200

-0.300

-0.400

ASUS AV8-MX (XP) Desktop Time-of-Day Clock Correction Using MasterSyncPC
Adjustment Intervallh

RMS
(135 ms)

e

Averag
(-

0 50 100 150 200

Time fromstart (h)

250

TOD Clock Correction (s)

1.000

0.800

0.600

0.400

0.200

0.000

IS
S
8
8

-0.400

-0.600

-0.800

-1.000

LabA61eW?7 (W7) Desktop Time-of-Day Clock Correction Using NISTime-32
Adjustment Interval1h

20 30 40 50 60 70 80 90
Time from Start (h)




e-CALLISTO Software Tools

® Receiver
Test Tool

ﬁ— Alignment aid Plat raw data |
ﬁ Gain ContrOI test Plat riv'/dB ||Heeve_v15

1t Focus Control test "= "

-~ ~MNoise Figure Measurement Callisto =13 x|
FocusControl  Maintenance Digitizer AGC testing

Part available
e-Callisto #/NADDS 3CRXE69.575.1633

Cornrmuricatior

’7 Comnect ||"1 com... Disconnect |

PRONE | AutomaticNF | Update confia | par |

%::1_ 1 1 Friibn [MHz]  Frnax [MHz] EMR [dB] At [dB] Detectar [mi/dB]
NOISe flgure |45 (EEE j15.0 [ 102 |25.4
m e a S u re m e nts Mumber of frequencies Mumber of integrations Pudb value
% [13200 1.430m [i 11000 200 [1259)
[0}
'I. Plot parameter &5
o) Yiow[dB]  high[dB] lnecolor  back colar r* P;‘EB”
£ [ ED] [MAGENTA {255 (0-258) | ~ ppg
é : : " GIF
c whicks wticks marker symbol  BMP
= 10 [5 [1 ] C TIFF
g thickness curve thickness mark.er PG
~ IB [1-20 |-| [1-20] MF.ere/HESSCT
© W1 BS2013-01-02
23
e-CALLISTO Software Tools
~ L]
® Test & Measurement ~ PCB Test Fixture
12 Vdc Power e A &Y
Leads to PCB _I .
' e EIA-232 Interface
Milliampmeter ——y =
g -~ (7 — =
: \H =
/ ) .
¢
[0
[0}
& \idc P
a T e CALLISTO PCB_
I . i R o
©
S
< 28Vdc: 12 Vdc linear converter
= Noise source power connector
™ Noise source On/Off switch
S Test fixture On/Off switch
N Digital panel meter battery and On/Off switch




e-CALLISTO Software Tools

® Test & Measurement ~ Receiver Test Fixture

¢
)
o]
[v'4
a
IS
@
e
B —
<
=
)
-~
o
I
©
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e-CALLISTO Software Tools
Receiver Test & Measurement
1t Digitizer — Alignment aid
* For 2" |F Transformers in receiver
* Uses receiver background noise or external source
=1l x]
e e eo s Signal  408.000 MH Int time domai
[408.000 " Fraquency 45870 Miz] 2500 = S ADCDT 421 zlgggnga [/ et 40E. : rtensity intims domain
SCRHADCD=T 452 2 2
[0 P value [1...255 digi] - Edaply Sl
qu Focuscode 0..,.63 :Egéggggj :ém
SCRHADCD=T 445
20 Samplingtime [30... 20000 me] o :Egéigggj :;;:&
SCRACADCD=1 455w
o [ [ autorszake SCHADCDT 4o
[ Saund on it > tigger SCRADCO=T4d2nmh
o] = s A [scRanco= sy
[v'4 [~ Save data FCRX:ADC0=1445my
. SCRHADCD=T 437l
(m)] Rezet plot bulfer | FCRXADC0=T447m
E 500 FCRA:ADCO=1435mt
: ; SCRHADCD=T 445 ; ; !
_‘C“ FCRADCO="1442mb 4 L,_f,,._",,m.u__...r.-"‘
2 SCRHADCD=T 447l
= ARRERDEI 7100 200 300 400 OO GO FA0  BAD 400 10AD
- ] Time stamp
®
o
I
©
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e-CALLISTO Software Tools

® Receiver Test & Measurement

‘EI’ Noise ﬁgure measurements
i DISLIN 1 | =101 ]

Noise figure e-Callisto #NA008

180 £=25.40 mV/dB, pwm=250 digit, ENR= 15.0 dB
<Reeve v17=, Avg.= 7.1 dB, 1s=0.5 dB

: E'D_WWM&ML,qW_

2.04

G.D T T T T T T T T T
45.0 210.0 375.0 540.0 705.0 870.0
Frequency [MHz]
27

HFEXE 0T.01.2013, 17:16:56, DISLIN 9.1 Callisto
Nuoi
=
)

© 2013 Whitham D. Reeve

/ e-CALLISTO Software Tools

® Receiver Test & Measurement
¥ Gain control tests

-10] x|
Gain control e-Callisto #NA008
1.0
2 o)t AGC Low Pass Filter check
— Minimum should be between 25 and 50

L =284

-E 32_@_

= 52.51

— o]

= =2.44
() & =
> 3 202 3 -
3] & .
o e Zq 9
o r ="
£ = 2.0
@ 5
= = 1.91
< =
; § 1.8 T T T T T T T T T
® = 0.0 50.0 100.0 150.0 200.0 250.0
S 2 PWM value [digit]
© 28




e-CALLISTO Software Tools

® Receiver Test & Measurement

¥ Focal Plane Unit Control test
J=TEY

rDigtal output controb————————————

I SetD2
™ SetD3
[ SetDd
[ SetDS

Enable |

© 2013 Whitham D. Reeve
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® Receiver Stability Analysis — AlaVar
' Alavar 5.2 : \\10.0.0.71\tp-pro\EFGB0\Radio\e-CALLTSTO\NA Re C_2013041; =1 ﬂ|

@ AI Ia n | gl Edt tep

s Ed s =lave

[~PreProces:

L]
Variance  “me = s
Add aConstant 3 = Allan STD DEV & ADEV
L ahensens H ™ — — T I — —&= MDEV
" Lo ! : N Lo - TDEY

&= HDEV

¥ Fiemove Outliers

. i
Of a t I I I l e [~ Frequency Domain Tom s
[ PreProcess |

.
[~ Procs: R
I~ Phase to Frequency

—L Lower Bound
T UpperBound,

I~ Compute Relative Sigma O(T)
Tau() Confidence Filos
@Connect  » =
v ADEY @
50 ohm o ==l .
FI0EY
" HDE¥ @ i 4
Moize Type

¥ ErrorBar dhite FM = T

term.to "

[ Fied Siope= [.050 [ 071046732 0.602464% 0.74080400 B.51031323 =]
. 128 0_49170886 046614861 95219907 035369202
Re C e I Ve r o 256 9.32904593 8.3855089 64 8.35981567 8.22254118
- 512 6.2117128 019103043 0.24098139 014047007
[0 Fromthe begiing Bt | 1624 0_14853545 812887032 0.181220886 0.1031076
[T FromtheErd 288 014646318 0.120331086 0.20316872 012924781
4896 0_16926469 0.12861136 0.32260928 0. 0693049787

W Showthelie  # 5

A »

You can Fit Mow | **The computstion of the 3 ALLAM 5TD DEVe |asted 0. 218 seconds

© 2013 Whitham D. Reeve




e-CALLISTO Software Tools

o N
™ ™
v ‘ - i
m_ [+ I ] ’ -
; _—._o. [Le] P~ oo w <t (] o (o] w o o MWM
BN R B N B lo e e s
O 1 I 1 1 .,._\_|Jf\.v\_ 1 1 1 1 I 1 mm
Q 2 Q .
2 g5l w :
Q 2555 a
O .
Q
ac
- &
_nlu . ;
W O 5
< O|:
_ = 2 |
D o ‘L A0 R 1l
S w0 o & U_% |m"
O Kl 2 | |13
— > T | Eze
= i ' u g 5c
v I3 : 5 i3 =
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e-CALLISTO Software Tools

£ r Vi 1 =[5 x|
@ J ava File Action Color Options Help
2011/08/08 Radio Alux density, e CALLISTO (BLEN7M), 3600 x 200 pixels
08:00:02.993-08:15:02 UT, di=0.25s -
FITS " s
-223
° ST
Viewer

® Data
under

= aifd
-628
mouse -
=T
Q C u rS O r 78
)
Q -g31 |
14 = ¥
Q 08:03:03.04000 UT
S 291375 MHz
B 12261 sfu
= I 1 i I I
§ 08:01:35.74000 08:04:41.24000 08:07.46.74000 08:10:52.24000 08:13:57.74000
™ [4] [+]
o
o
I3V
©
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e-CALLISTO Software Tools
Ancharage: U—burst
250 d ) I
275 —
— 300 —
£ - ]
E. - -
= L i
& 3251 —
£ N i
F - i
o - .
w350 —
Ancharage: U-burst &
e — — i
- - 05:05:30 05:05:40 05:05:50
275— = ‘ime [UT]
— 300 —
o I [ ]
S 3 ol :
o g 325~ .
Y g C ]
o
. o | -
&) w350 —
S B ]
®©
o L ]
E=; 3751 —
§ - -
© 400 _— T — - - — - - - - - —_
o 05:05:00 08:05:10 05:05:20 05:05:30 05:05:40 05:08:50
N Time
© .
34




e-CALLISTO Software Tools
® Interactive - )(54 !‘Iar:e.qb.ser}rgtio.n \r:ritl.h. (l‘.'allis.tq in Alaska
Data : ]
25 -
Language T | ]
IDL s f 700188 Mz
C 301.125 ]
® SolarSoft 2.t 220188 Mz ]
. librar - ci N 5
g Y > ;
: ol T e
: 00 405 14 15 20 25 30
S

Observatian time [UT] /
35
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e-CALLISTO Software Tools

®

© 2013 Whitham D. Reeve

Interactive Data Language — IDL
31X Much better control over plot details

CALLISTO — Alaska, 10 bit {NAQQ1)

Span multiple
time periods

This example
spans three 15
minute periods

]
<

L
Lh
O

=
M
o
=
L
B
1]
=
@
3
o
L
[~}
[

Black-White
color table

41:10 0115 01:20 01:25  01:30  01:35
Start Time (07-Mar—12 01:05:00)
36




e-CALLISTO Software Tools

® Interactive Data Language — IDL

CALLISTO — Alaska, 10 bit {NAQQ1)

Same event as

previous
—
M
I =
= This example
g uses the STD-
2 § GAMMA-II color
g 2 table
x
a
IS
2
i 41:10 01:15  01:20  01:25  01:30  01:35
S Start Time (07-Mar—12 01:05:00)
N
© 37
CALLISTO first light type IV flare Anchorage, Alaska
X2.2 Flare —
on 15 February
2011 resulted in
Type IV emission
File Action Options Help
R e e
ol
g 524
% 584
x ~644 :
a L
£ = - Ul < FIRST LIGHT ~
g T -
£ Flare occurred less than 24
; i n M N 342,563 MHz . . .
TR — —h ‘ L ‘ hours after commissioning the
= 02.01:32.97000 02:04:37.97000 02:07:42.97000 02:10:47 97000 02:12:52.97000 .
g o D CALLISTO Receiver
38
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® e-CALLISTO consists of

1t Worldwide network of CALLISTO Receivers, antenna
systems and data collection PCs

® Software tools aid receiver construction and

operation
® CALLISTO Receiver available in kit form,
partially-built or ready-built versions

e—-CALLISTU-NA l
Anchorage, Alaska USA

Conclusions
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