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\t i .istirt’,nen ( S  tip I 0 1:10 MIlL iii (l it ’ ARES show non—un I turin Ii e Id
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. t a t  b u s  o t I 0 etU . ~ i in t l  i t .  mt’a su rt’men t s o I t lit I k t ’ Id wi thin a 1 30

o sca it’ inodt’ I t t he AR ES — how skin ( t a r  resu l t s . Three eli f I t’r ’ui t s t a t  t er ing

s t rue t tire’s t i ’ s  ted in (Iii’ ARES intitiel t ’ I tin i nat - ccl (li t ’ I Ic 1(1 null—un I turn it y

caused by si gna I re t• ! cc t ions a t t ’qu I va Lent t u’ equenc it ’ s  higher than 30 Mlii. .

(‘u r ecu t inca s u rt’Iflefl t oh itoth’ 1 s o I (lit’ st  rue 1 ui’cs 0 1 t h e  11cc t ctiinInUhi i C a —

t tons sa t c l i  t c in tht’ ARES mode I I ud te at  t ’s t ha t  a s t a t  t er ing s t rue t ure

IS  i i t ’e C S sac y . Rt’son~inct’s t hat ~~~~~~~~ ~je low 25 Mlii on (lie w i r e  top p ta  te

01 ( lit’ ARES t ’~iii bt’ t o t  c i a  ted . A p o te nt i a l ly  Inexpensive’ auiti  c I fee t ive

s ca t  tee ing St  ruc t tire matte by s t r i n g i n g  wires iii the t t’rni (na t ing ha I I o f

t iit’ AR ES was t i e ’ s  i gned arid I s rt’t oinnicndt ’d I r t he’ AR ES.
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This memorandum summarizes the work performed on a 1/30 scale model

of ARES to provide appropriate information to enable communications

s a t e l l i t e s  to be satisfactorily tested in ARES with a dispersed EMP. The

ARES was constructed to propagate EMP containing significant frequency

components up to 100 MHz. Model measurements investigated the capability

of ARES to propagate a dispersed EMP containing significant frequency

components f rom 13 MHz to 300 MHz.

The lull-scale ARES has a top plate constructed of 75 wires. These

wires exhibit resonance effects below 25 MHz and hence distort the

propagated field nea r the top plate. * A suggestion to eliminate low

frequency resonances by cross—wiring the 75 wires to simulate a solid

top plate in the ARES was tested in the model. Cross—wiring eliminates

low frequency resonances , However , for  signal components above an

equivalen t frequency of 30 MHz , the wavelengths become very small

compared to the height of the ARES and hence propagate as rays. Cross—

wiring the top plate wires eliminates the low frequency top—wire resonances

but the crossings of  ray paths create. interference field patterns at

frequencies above 30 MHz , tha t makes the cross—wire solution unacceptable.

(Scattering structure illustrated in Figure 2a did not help.) An alter—

nate scheme , also tested in the ARES model , to reduce low frequency
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* ,, I,
S. Dairiki and W . E, Scharfman , Study of EMP Testing of Satellites
Interim Report , Contract DNAOO1-74—C—0105, SRI Project 3077 , SRI , Menlo

Park , CA (to be published).
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re’stl ii.tiiee’s ~.tict e ’s~’ l t i l lv , inser ts  chn rat ’te r is t  be ’ res i s tance  tt’rininat ions

a t he’ t’ntls ~ t (lit ’ to p p1 ti t(.~ W I  I’es

W i  t li a 75 w L et ’  t o p  p1 a t e , t lie t ’ let’ ( t~ Ic I be Id in ARES shows sonic’

cit ’ s t rue (I ye’ In tel’ I e’I ’ e’hic c as t Ilus t t’a t cit in F’ igli i’ e’ 1 . The max linuin l ie let

~‘a r ba t  le~ii s .i i.t’ on (lit’ orelet’  I 6 tIl l , S in i i a r inca surt’Iu en I s made on the

a et na  I ARE S a t  a s l i gh t l y  dl t’fert’nt height show it) (Ill var t a t  ions and

ti’e cons is ten t  , W it Ii the scat  ( (‘Ft  ng s t  rut ’ t tii’es t 11 us t ra ted  in Figure’ 2 .

I lit’ 1.1 ci ci amp l i t  udt’ over t lie t’u t I t’e measured I reque’nC v en uge is smuel t hcd

to  less than 3 dli and over any tin I t e d  t rt’quenc ’v range the ’ I icid ampi It tide

var it ’s by I t’ss than ‘ I . 5 tilt • as i ii us t i’a t i’d in 1” t gu re’ 3 . F’ igurt’ 2 (c )

i l l  tis t t’a t es  a poten t t a i l  y ecotiom ie’a 1 so itt t ton toe t lie lu 1 1— st’ii Ic ARES

in which the s c a t te r  tug s t  i’ut ’ (t i re is eons t rue’ It’d cc It Ii 115 wi  i’es

An t’ I emen t rv 1 30 sea it’ mock’ I o I (lie’ I lee t coinmun it’a lions sa It’ll it e

wa s  used to  in v es t  igate the’ el fee t  ut ARES destruc t lye’ intc rte t’enec on

• cut’rcn t s induced In t lie sa It’ l i l t  t ’ s t  i’tit ’ t nrc’ . I ndut ’t’eI t ’dIt ’ I’ en t s men stst ’ t ’et

on a booni sup port  lug t he ~o I a r pant’ 1 s w I t  Ii I lit’ so I at’ pane l s I I’ansvei’st’

to t lie’ I eng (Ii of  the ARES are t h e is t  en I cit In F’ t g t ire -I , w i t  ii and w It hou

• - t he scat  tee ing struc t t t t ’ v , Cut’ t’ent ~‘ti r t at  ioii~~~’.i boVt’ an equivalent

1’ rcqucncv ot  30 Mlii. t h a t  appeal’ w ithout (lit ’ scil I tel ’ ing st t’ue . t tir e tire

smoo ( lied by (lit’ scti t tee ing st  t’ue I tire . He’ I ow nfl equivalent I’ requency

of 25 MHi. , t he t’ni.t’eii t var t a t  ion caused by I he wire  top phil Ic resoflatiees

arc w i thin  a to lt’ i’ablc value of  ‘1. 5 d13 .
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Ib) TRIANGULAR CROSS-SECTION MESH SCATTERER

Ic) TRIANGULAR CROSS SECTION WIRE SCATTERER
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In conclusion , meas urements of the electr ic f ields in the ARES

model and o I t h’  currents  on sa te l l i t e—l ike  models indicate that a

scattering structure reduces the field variations within the ARES and

Is necessary to reduce induced cu rrent var iat ions on sa te l l i te—l ike

objects for dispersed EMP tests . The triangular cross—section wire

scattering structure is recommended rFigure l(c)i ,

LOW frequency resonances below 25 MHz in the ARES top—plate wires

can be successfully reduced by insertion of series resistance in the

wires at the ARES termination. However , currents induced on a crude

model of a communication satellite indicate that the low frequency

components in the dispersed EMP that causes wire resonances in the

ARES are tolerable.
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