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CLYVIA simulates, saves satellites
Richard Dubinsky localized plasma cloud filled with effects occur for many satellites in

an is becoming more and more highly energetic particles forming the Magnetosphere’s midnight-
epen ent on satellites for long- high above the Earth's surface. to-dawn sector, which is fortunate 

distance TV transmission and Substorms are still of unknown for coast-to-coast broadcasts of 
=UrrUOn between cor"- origin, but are associated with the hockey games,” Dr. Laframboise
puters. During the last decade aurora. A spacecraft is always noted,
dozens of satellites have been put surrounded by a ”sea” of positive
into orbit yearly, numberingabout and negative electricity, picking

at present. up these charges. Since much of
A growing number of these the surface of most satellites is

spacecraft have malfunctioned or non-conducting, electrical
been damaged for reasons charges of up to 20,000 volts can
unknown until recently. Scientists accumulate. Under certain
have discovered that tremendous conditions this voltage will
V°4ja8ieSj muy bui,d up and discharge like a lightning bolt and
suddenly discharge on the surface may cause serious damage by
of these spacecraft, causing providing false signals, overload-
senous damage. mg electronic components or

The problem of spacecraft punching holes through space-
charging is nowbeinginvestigated craft, 
here at York.
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\T%SCAEHA (Spacecraft Charging At 

~ High Altitudes) was sent into orbit 
as part of a joint effort of the United 
States Air Force and NASA. The 
purpose of SCATHA is to study the 
phenomenon of spacecraft 
charging. Experiments were 
onboard to investigate why a 
satellite in space becomes 
charged. An electron beam system 

. . _ . and a-thermionic emitter ejected
the Physics Department here at negative charges (electrons from 
York has créa ed CYLVIA, an SCATHA, while a Plasma Gun

equatorial orbit located at 50,000 in the^onosphere'andAbove.^nd e*ec.,e^ both electrons and 
km above the earth’s surface, LOCHG, for LOcal CHarGine! positively charged Xenon atoms,
rotating at the same speed as the These are cômouter simulation Thelatterexperimentwasfoundto 
Earth The satellite in effect pu er simulation be most effective in discharging
remains stationary o’vérafixed Provld'ng * numer.cal high voltage from spacecraft.

spot on the Earth. It will remain in -, Dr. Laframboise has been and reliably predicted at the of high voltages, more parts are
such an orbit essentially forever TC±flr\ n funded by the USAF to study present time. being made conductive and there
and can act as a permanent relay * spacecraft charging using In Dr Laframboise s opinion the is considerable progress in
tower for communications. * ^ . I computer analyses. A major mo*‘ l,kelV reason whV the materials. The problem won’t

Recently satellites such as Lcontribution by Dr. Laframboise’s problem of satellite charging was disappear but will gradually fade
INTELSAT, DSD, ANIK. CTS * group was the discovery of not foreseen earlier was the near- away with time and effort.”
(Hermes)'and others have ~~ — multiple possibilities for charging termination of scientific
experienced unexpected difficul- ar3alYsls of electrical charging voltages under the same set of exploration of Earths Magneto
ties. On one type of satellite a whlch can occur on a spacecraft. external conditions, and that the sphere in the1960 s. Atthattimean
fictitious command would be "'A/e can famine the charging actual satellite voltage may jump anti-science public attitude was
received by the satellite'son board tong td’e m «XttSiSS l-okeds'.Th.^e, pro6ams

aluminum saellite with «lion conjunction will, SCATHA ,0 >P«e research, expandedTo USSJfo "haseTJ

e^Dutefs U«,'mahm« The«rmlna.lon of.heAlouetre =»«"P'e. 'here I, concern ,ha, 

hopes lha, CYIVIA and LOCHr and 1SIS sa,elll,e programs and plasma surrounding proposed
P and LOCHG cancellation of Polaire (a recently solar power satellites can “short-

proposed Canadian research out” their power systems by
satellite) are causing Canada to causing large leakages of currents
lose knowledge which could afound them. The plasma can
prevent other expensive surprises cause damage by focussing into

beams of energeticparticleswhich 
can cause surface coatings to be

celka puàtf:»m

SOLAR AARAYc ... „ To study the problemsof surface
Satellites are continually being charging, a model must first be 

placed in geostationary orbits devised. Dr. Jim Laframboise of 
around the Earth to provide CRESS (Centre for Research in 
instantaneous television. Experimental Space Science) and 
telephone and data communica
tion over long distances.

A geostationary orbit is an
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DSCS satellite

Laframboise warns that there are 
many additional problems of 
spacecraft charging that must be

computer telling it to de-spin. It 
this were not corrected from a 
ground station within 50 minutes Patcbes °r on5 wi,b gold parts, 
the satellite would be in danger of etc., explained Dr. Laframboise. 
going into an irreversible tumble. The most serious problems of ...

Catastrophic power failures satellite charging frequently occur ( s comPuter modelling-
deactivating the main communi- when satellites enter the Earth’s Pro8rams> W'H be able to help
cations system, spurious signals shadow, an event that is still not someone with a spacecraft design,
and damage to telemetry well understood. that is, the programs will be able to
amplifiers are a few of the It is known that a satellite will there is a charging problem, inlhefuture
problems that have occurred for often charge up to thousands of "d.'f „SO’ how to chan6e ,he Although five years of intense
no obvious reasons. volts on its dark side (the side ® ' effort have not yet produced a blasted off. A new concern is that

Upon close examination by hidden to the sun), but its sunlit The major problem with the panacea for the problem of the Space Shuttle may charge upto
scientists these problems were side may remain nearly neutral computer models is that actual spacecraft charging, Dr. Lafram- several thousands of volts as it
often found to occur under because “photons" (particles of situations appear to be very boise is confident that “the passes through the auroral zone,
specific conditions, particularly light) cause excess electrons to sensitive to slight changes in problem is now clearly recogni- This problem has been identified
during magnetic substorms. "boil off” its surface. conditions. “The surface voltages zed; satellite design changes are onlV recently and its possible

A magnetic substorm involves a “The most serious charging onspacecraftcannotbeaccurately being made to reduce the buildup consequences are not yet clear.

ATTENTION CALUMET STUDENTS:
THE OFF-CENTRE FOR MICROCOMPUTING IS 

OFFERING A TWO-EVENING SESSION: I
It s a real party. Feast on 

bread, soup, 
shish kabob, 

spareribs, 
crabclaws.

“HANDS ON”
INTRODUCTION 

TO MICROCOMPUTING
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EL.
corn on the cob, 

potatoes, fruit and nuts, 
eat with your fingers 

and be entertained 
by a strolling minstrel 

only $8.95
LORD STANLEY’S FEAST

. 26 LOMBARD ST. RESERVATIONS 363 8561
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PREREQUISITE: 
DATES AND TIME:

NO EXPERIENCE NECESSARY 
WEDNESDAY MARCH 4 and MARCH 11,1981
4:00 P.M. to 6:30 P.M.
THE OFF-CENTRE - 123A ATKINSON PHASE I 
$5.00 PER STUDENT 
AS SOON AS POSSIBLE 
FORMS ARE AVAILABLE IN 120 ATKINSON 
(CALUMET GENERAL OFFICE)

FOR FURTHER INFO: PLEASE CALL CATHIE SHOOK AT 667-3487

PLACE:
COST:
REGISTRATION:
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