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upiter emissions
actors affecting detection
redictions

hat to listen for

ild your own radio telescop

dio and optical astronomy

Both examine electromagneti;}:adiation originating from
outside the Earth's atmosphere

— They differ in the wavelengths or frequencies of the waves
being studied and the methods used % etectthem

Lo
Radio waves are much longer than optlcal wa .{L

Radio telescopes used to detect them must be ffttmh larger
than optical telescopes

~ publicdomainimages courtesy NASA

Introduf:‘ on

piter emissions = Jupiter radi
Move at the speed of light

Travel at least 590 million kilom
Earth

— Categorized as L-bursts (long-bursts
(short-bursts) to indicate their relati

hey are powerful
Each burst is neighborhood of 50C

Regular short wave receivers u
enthusiasts and amateur radlo oF

nple radio telescopes work

gest planet in the solar
ystem

11X Earth diameter:
142,800 km

— 0.4X Earth rotation period:
9.9 hours

318X Earth mass:
1.9x 1027 kg

h planet from the Sun
2X Earth distance: 5.2 AU
Earth orbit: 12 years

Magnetic induction ~14X
¢ At equator: 420,000 nT
¢ At poles: 1,400,000 nT

Very strong magnetic field ena e
in the high-frequency (HF) ba

63 known moons
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MAGNETIC FIELD

OF JUPITER-



e emissions were
st detected in 1950
ut the investigators
t the time did not
now they were
anything unusual
heir source was
etermined in 1955 by
her investigators
athods by which the
ssions are

nderstood

Approximately 50 kHz t
50 kHz = VLF band
— 40 MHz = VHF band

missions have broad bandwidt

Precisely tuned receiver not r
Frequency of 20.1 MHz is a con
setting

Far enough above the ionosph e

ot on manmade transmissio
erfere

bove approximately 15 MHz

Varies with Sun’s activity and day and n; -

Public domain image courtesy NASA
A ’

Jovian Central Meridian Longitude
lo Phase ,
— Jovi-centric declination of the Earth (D,)

efinitions:

CML: System Ill longitude of Jupiter facing the
lo Phase: Orbital position of lo with resﬁ

lo phase is 0 degrees when lo is dire e
Earth. The lo phase increases as lo orbits
when lo crosses in front of Jupiter as see

.: Declination (angular distance north or

uator) of the Earth as seen from Jupiter

lo-Controlled
lo-A 200 - 290 195 - 265
lo-B 90 - 200 75-105
lo-C 290-10 225-250
Non-lo-Controlled

200 - 290

90 - 200

290-10

issions are more likely to be received fi

D, varies about -3.3 to +3.3 degree:
Next positive peak: 2012

Mostly L-bursts
Mostly S-bursts
Both
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Jupiter Emission

Central Meridian Long

upiter Emissions —

Emission
ray to Earth

%y
Emission
source region

lo

Previously Energized
Flux Tube (PEFT)

piter Emissions —

Imai Lab.
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rth’s ionosphere
Best: Nighttime, a few hours after s
before sunrise

* lonosphere is less dense (less opaque
interest)

* lonosphere will not reflect as much man
lightning noise toward the receiving st:
Best: Low sunspot cycle
* Earth’sionosphere more transparer

¢ Sun has been very quiet this year—1 h A
Jupiter emissions in the daytime ~

actors Affecting Detec

lative positions of Jupiter and
rbits around the Sun
Sun is a huge source of interference
— Worst: Conjunction

¢ January 2009

¢ February 2010
Best: Opposition
¢ August 2009 m
September 2010

ecordings from April 2009 were made during daylight

piter’s position in the sky as s
tenna
Above the horizon at your location

¢ If below horizon, Earth blocks the emissi
Northern latitudes add to difficulty

* Jupiter may be low on horizon for mu
season




* Emission sources vary in inte
nothing will be received

Predictions
line sources

University of Florida Radio Obs:
* www.astro.ufl.edu/juptables.html

— Astronomy magazine websites can
determine if Jupiter
— Daytime or nighttime sky
— Above or below the horizon .
ther websites allow you to visua
lationships of the planets

www.fourmilab.ch/cgi-bin/Solar

G

Predictios .

Without converting UTC to local ti
— Looking through tabulated data
Making corrections for latitude
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iter Radio Map by the Inte
io Observatory
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dio-Jupiter Pro 3

www.radiosky.com
Cost ~$20
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Central Meridian Longitude (CHL) of System Il (1955)




and can have a swishing s

— The burst structure mostly

Solar Wind modulations

\ [\ Reeve: L-bursts .
_ April 24, 2009 e

S-Bursts sound like pebb y

tin roof or the snapy

sound of cooking 5opo' n

spitting sound
— Each S-burst lasts for a fi
second .
— Occur at rates as high a
second .

T o\ Reeve:S-bursts
- April 25,2009

bmmon mistake: Every pop

ss heard on the receiv
ometimes Jupiter emissi

— Best to listen to your receiver in

or with headphones
-

ractice by listening to know

Recordings available online
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hen predicted Iistening;cim
onvenient .

* [ Charting, logging and redording spftware
* | Radio-SkyPipe Il by Radio-Sky Publishin

www.radiosky.com

ths | he

P

s " B 2 wan e s
T Ty

Verify your results by correlating with other observers — use the chat function of
Radio-SkyPipe, or use the Radio JOVE listserver, or Yahoo Group

Use your own receiver an
method of charting, recordir
results (for example, Radio-

« Allows you to have the most con
and hear but requires the most ec
antenna, PC and software .

Observe remotely on you

paid version of Radio-SkyPif
Requiresa PCand an Inteﬁ: .



Capable of tuning in the range o
General coverage HF receiver de
(SWL) covers this frequency
— Receiver fixed tuned to 20.1 MHz is mo £
at least some tuning range, say + 100 —
— Tuning range needed to tune around interfer

An important receiver feature is the
Automatic Gain Control (AGC) fun
* AGC, also called AVC or Automatic Vo
smooth the audio volume for manma
radio signals vary due to propagation e
¢ AGCis not desirable when listening for.
want to be able to hear the variations

0 astronomy

d Your Own Ré

tenna — The most important compo
adio project
3est antenn,as have some gain and are dire

— Gain mea%e antenna will [ECEIVG more signa

a referen ntenna with noﬁaln. A gain of 4 to

times (6 %B) above-a half-wave dipole is fil

Directional means the antenna
ignal in ceﬁam directions than in other direct
* Typical directional antenna recglves more s ]
front than the back or the sides
irectional antenna helps re

ome observers have had good rés,u '
ntuned), long-wire antennas
Probably will not work in Alaska
have had no Iuck with random-| Ien th,

o Dipole 2.

Antenna wire 12
‘wavelength (7.09 m)

Dipole 1
between insulators - o

Wire and coax
connecting bracket

Insulator
-~

Coaxial lead-in
/ 10 receiver

.

Active small loop antennas
— Passive small loop antennas
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uild Your Own Radio Telesco

erna?;_{é. :
Jupiter Receiver kit
. Sllgljtly easier to build than Radio Jove Receiver k

th Keriicon d = Avallable from Altronics in Perth Australla
n-northern nemispieis . wwwaltronlcs com.au/index.asp?area= |t_ m&ld—

art of the listening season, this ¢ About US $100, delivered

IncIu:ts material for single dipole ant |

Testing so far in my lab indicates this rad
better man the Radio Jove Recelverg lcom
HF receiver .

d Your Own Radio d Your Own Radio T

* Purchase a complete listening kit from NASA
 Receiver specially designed for the project
* Parts to assemble a dual-half-wave dipole antenna
* CD with software and educational materials
» Complete kit costs US $190 plus shipping
* http://radiojove.gsfc.nasa.gov/office/kit requests.htm

¢ Built versions of the receiver or just the
antenna parts and CD also available

* Lesson plans for educators also available (free)

¢ Another alternative
— lcom R-75 HF receiver
*  www.icomamerica.com/en/products/receivers/tabletop/r75/default.aspx
— About US $600
— Does not include any antenna material
— This is the receiver | have used since last year
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S-bursts from lo-B on April 18, 2009

e same setup can be usec
n’s radio storms — but that

Jl il W, il mum il
L R AN T (7

543% Tsara

«1— S-and L-bursts from lo-B on October 26, 2009

sz | Chartand audio used with permission of Martin Wright
- Recorded at Lower House near the England-Wales border

FIN

|
U

T

Uk

L-bursts from lo-C on April 17, 2009
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Bulletin/newsletter

— Teleconference calls
Listserver

ahoo Group
ech.groups.vahoo.com/grq |

i
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— Radio-Jupiter Pro
Radio SkyPipe Il
Jupiter Radio Map

Use the recommended R
Or, observe remotely




