Explorer-1 [Prime]: A Re-flight of
the Explorer-1 Science Mission

Celena Byer:

Systems/Payla
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“« Flown in the IGY

« Payload was a
cosmic ray detector
that produced 2
alternating tones
every 16 counts

 When Explorer-1 flev
through the Van Al




Van Allen Radiation Belts
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e Clouds of charged
particles trapped in
Earth’s magnetic

e Come closer
surface
no

P

»

~ =4
UuUuy

South Alrc Anomaly elts effects th @”?

o2 ,E‘:é‘" C

(200 km from Eartn's Surface) 2alt ; tronau a &
LA B pr e Y - ; e A
= —F 1l 19 [4;’!
;l y & ¢ ;. ; 2 .-: .




¥, History of Explorer-1 [PRIME]

* Began life as MEROPE

 Dr.James Van Allen
aninterest




Explorer-1 [PRIME]'s Mission
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» Launch during the 50 | , &
anniversary year of - <~ 8
Explorer-1

 Monitor variations in the ¢
location and intensity off & ==
the Radiation Belts g

IS being built and
designed by M




Explorer-1 [PRIME]'s Science

ALISHIAIMNN ILYIS YNYLNO W

e Detect electron flux
without saturating
Geiger tube

Record
Jdata

STATISTICAL ALURCRAL OWvAL
Extrapalated from NOAA—13
Currant tithe: 2008 April 04 271:4907T
Coler bar is in units of erg = cm™- 57"
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Measuring the Radiation Belts
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e EXxplorer-1[PRIME]'s
nominal orbit will be In
LEO at a high
Inclination
Intersecting the
“horns” at the
northern and sout
boundaries

» Measurements take
will establish the =
“hom.s?’ anddael s - Ak



What is a Geiger Counter?

ALISHIAINN LYIS YNYLNO W

 Consists of a
Geiger-Muller
tube, power
supply, amplifier,
and a counter

e Detects
energetic
particles as they
enter the
window




Geiger Tube Selection
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 Dr. Van Allen donated
approximately 15
- tubes to the lak

1200 1300 1400 1500

Voltage

Gualify for




Payload Design
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e To prevent saturation,
the Geiger tube
holder’s window must
be adjusted to allow
fewer particles to
enter

 Tube must be



Summary
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« Commemorating the
50t anniversary year
of Explorer-1

e Using a Geiger tube,
we are trying to
collect particle cou
data in the radiatio
belts, then
the results
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