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e-CALLISTO Solar Spectrometer Network
e-CALLISTO Software Tools
Conclusions
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 e-CALLISTO
Solar 
Spectrometer 
Network:

 extended-
Compound 
Astronomical 
Low-cost 
Low-frequency  
Instrument for 
Spectroscopy and 
Transportable 
Observatory 
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4

Log Periodic Dipole Array
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5

Tower-Mounted 
Low Noise 

Amplifier
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6

Rear view

Front view

Receiver
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 Windows PC
☼2000

☼XP

☼Vista

☼7

 Internet access
 Serial or USB port
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 e-CALLISTO Receivers available for shipment 
anywhere worldwide

 Order Information: 
http://www.reeve.com/Solar/e-CALLISTO/e-
callistoOrderInfo.htm

 Full Kit, Partially-Built Kit, Ready-Built Kit
☼US$325 ~ US$475
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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

SymmTime
Symmetrico
m

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
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Callisto Application
☼ Controls receiver

☼ Automatic or Manual
modes

☼ Display real-time plots
 Y (T), Y (F), Y (F, T)

☼ Select frequency list

☼ Save Spectral 
Overview

☼ Communication
status window

10
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Callisto Application
☼ Y (T) – Lightcurve

☼ Y (F) – Spectral plot

☼ Y, (F, T) – Spectrum plot

11

Y (T)

Y (F)

Y, (F, T)
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Callisto Application ~ Configuration File
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Frequency Genie
☼ Determines frequency list

 User specified exclude frequency band

 User specified include frequency band

☼ Source data

 Spectral Overview

 Equal spaced frequencies for RFI surveys

☼ Accommodates up/down converters

☼ View Spectral Overview data as spectrograph 
Y(F)
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Frequency Genie – User Interface
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Frequency Genie – Spectrum Plot
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Scheduler Genie

16

User Interface &
Configuration file
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WWW Genie

Produces
Light-
curve
image
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User Interface &
Configuration file
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WWW Genie ~ Lightcurve image
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X5.4 Flare captured at 
Anchorage, Alaska on
7 March 2012



©
 2

0
1
3
 W

h
ith

a
m

 D
. 

R
e
e
ve

WWW Genie ~ Lightcurve image
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RFI Survey & 
Antenna Pattern 
Measurements
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FTP-WatchDog
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Time-Keeping Applications
Synchronizes PC Time-of-Day clock with an 

accurate reference
☼ SymmTime

☼ NISTime32

☼ MasterSync

☼ Far superior to Windows
built-in “Internet Time”
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Time-Keeping Applications
☼ PC Time-of-Day clock corrections over time (~4 days)
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Receiver
Test Tool
☼ Alignment aid

☼ Gain control test

☼ Focus Control test

☼ Noise figure 
measurements
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Test & Measurement ~ PCB Test Fixture
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Test & Measurement ~ Receiver Test Fixture
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Front 

Rear 
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Receiver Test & Measurement
☼ Digitizer – Alignment aid

 For 2nd IF Transformers in receiver

 Uses receiver background noise or external source

26

Bandpass sweep
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Receiver Test & Measurement
☼ Noise figure measurements
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Receiver Test & Measurement
☼ Gain control tests
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Receiver Test & Measurement
☼ Focal Plane Unit Control test
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Receiver Stability Analysis – AlaVar
Allan 

Variance 
of a time 
series

Connect
50 ohm
term. to
Receiver
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Typical Results for e-CALLISTO Receiver
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Java
FITS
Viewer

Quick
and
easy to
use

32

U-Bursts captured at 
Anchorage, Alaska 
on 2 July 2012
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Java
FITS
Viewer

Data
under
mouse
cursor
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Solar burst captured at Bleien
Observatory in Switzerland on 
9 August 2009
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 Interactive
Data Language
IDL

34

U-Burst shown 
previously except in IDL

Lower is filtered version
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 Interactive
Data
Language
IDL

SolarSoft
library
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 Interactive Data Language – IDL
☼ Much better control over plot details

36

Span multiple 
time periods

This example 
spans three 15 
minute periods

Black-White 
color table
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 Interactive Data Language – IDL

37

Same event as 
previous

This example 
uses the STD-
GAMMA-II color 
table
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38

X2.2 Flare →
on 15 February 
2011 resulted in 
Type IV emission

← FIRST LIGHT ~ 
Flare occurred less than 24 
hours after commissioning the 
CALLISTO Receiver 
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e-CALLISTO consists of
☼ 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
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