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1. Reductionof averageelectricalstressonpulserarraysby sloping

*K-pul’erarray
J/ \\k

gmundplane

Givena certainnunberof megavoltsbeinglaunchedon a transmission
lineof spacingh theaveragefieldon thearraycanbe reducedby
slopingthearrayto have-adistanced alongthearraybetweenthe
groundplaneandtopor sideplateof thesimulator.Needlessto say
d>h.

of coursethisis alsoa techniquewhichperhapsallowsh to be
madesmallerso thatthefrequencyat whichh-is
lengthbecomeshigher.Thismay reduceproblems
quencycharacteristicsof thearray.

2. Arraytriggeringsequence

abouta radianwave-
withthehighfre-

The arrayisnot triggeredallat oncebut in a progressive
mer so as to launcha planewavedownthecylindricaltransmission
line,or betterlauncha sphericalwavedowna conicaltransmission
line. Thedistributionofpulserswiththeirturn-ontimesis to
matchthetangentialcomponentof desiredTEMelectricfieldat the
arrayin a localaveragedsense. Numerousnotesdiscussthetheory
suchkindsof distributedsourcesthoughnot specificallyforthis
case. SSN 108discussesarbitrarilyshapeddistributedsourcesur-
facesbutnotwitha viewtowardanyadvantagesinherentin sloping
thearray.

3. Arrayloadingassociatedwiththebackwave
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SW 95,whichis on terminations,canalsobe appliedto the
slopedsourceproblemshowingsomeof theadvantages.

Considerthewavebegunat thestartingpoint. Behindthearray
thereis an angleofn+d-~betweenthearrayandthegroundplane,
In frontthearrayhas an angle& withrespectto thegroundphne,
6 is theanglethatthegroundplaneis bent. The firstpulsernear
thestartingpointlaunchesintoan angleE in theforwarddirection
but intom+~-~behind. Thebackimpedanceis thenlargerthanthe
forwardimpedanceifr+d >>2~. Thisreducestheamountof highfre-
quencyenergysentbackwards,

Notehm theinfluenceof-thestartingpointis feltat other
pointson thearraysoonerafterthoseelementsare turnedon as c
ismadesmaller.Thustheeffectivebackimpedanceis increased
fromitssimpleplanewavevaluesoonerin timeforessentially
allarrayelementsas ~ + O keepingh constantandthearrayele-
nmts eachstationarywithrespectto y.

Notethatthereis somebenefitto increasing6.

4. Useof slopingto helpfillan effectiveapertureplanewith
fieldsmorerapidly

Referto thequestionof fillingthesourceplaneas dis-
cussedin PartI, section15. Changethisto an effectiveaperture
planeperpendicularto thedirectionof TEMpropagation,
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If & < 7r/4thensomeof thefieldslaunchedbehindthearray
reachpositionson the“effectiveaperturepMne’lbeyondthetop
or sideplatebeforefieldsfromthearraynearthetopor side
platecanreachthere. Basicallythephasevelocityof fields
reachingthisouterapertureplaneis fasterthanc. Notethat
thetangentialcomponentsofE firstreachingthisportionof
theouterapertureplanealsohaveapproximatelythedesiredpo-
Iarization.

Ifwe makeanmdal decompositionof thefieldson the“effec-
tiveapertureplane”as,appropriateto a twodimensionalcross
sectionthenwe aretrpng to maketheTEMmode
as possible. The couplingcoefficient
has a generalformlike

“turnon”as fast
fortheTEMmode
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where~lis thedistributionas inSSNs21 and52. Thiscoupling
coefficientcanbe consideredinbothfrequencyandtimedomains.

viewperpendicularto topor sideplate
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Notethesameeffectin
turningon theaperture
planeout to thesides
of thearrayto givea
phasevelocitygreater
thanc to thesidesas
well.
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5, Turningon an aperturesphere

Actuallythearraydrivesa conicaltransmissionline. Thus
insteadof an apertureplanean aperturesphereis somewhatmore
appropriate.
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Noticethatdueto thecurvatureof theaperturespheretheback
wavefrontarrivesat the“outside”portionsof theaperturesphere
a littlefasterthanin thecaseof a planaraperture.

6. Staggeringof moduleinterconnectionsto formslopedarray.

In itssimplestforman arraydrivinga transmissionline
mightbe viewedas
topor sideplate topor sideplate~
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groundplane perpendicular groundplane
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wherewe arelookingat onlyonestringof pulsersbetweentheground
planeandthetopor sideplate.

slopedarray

—

—
5



A .—..-

NW eachpulsermaybe drivinga smallconicaltransmissionline
or be configuredso thatvariousof itselements(suchas peaking
capacitors)forma highfrequencywaveguidesuchas a smal1 conical
transmissionlinewhichattemptsto increasetheefficiencyof I.aunch-
ingthehighestfrequenciesin theforwarddirectiondam themain
transmissionline.

Fbrape@endiculararraywemighthavesomethinglike
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withX indicatingthepositionof finaloutputswitches.As a first
optionsuchoutput switchesmighthe splitinhalfwithoutbasically
alteringtheMarxs.
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Nowwe havetwiceas many
arrayas beforetomakea
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Iaunchpoints(finaloutputswitches)on the
less“lumpy”arrayturnon.
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Now staggerthislastarraysomethinglike

This mrely involvesaddingconductorson themainTEMmode
equipotentialsso as to stretchthearraybackfromtheaperture
plane.

An alternatearrangementmightusehalvesof smallbiconics
(ortheMarxes,peakingcapacitors,etc.) directlyagainstthewide
metalsheets.

topor sideplate

~x.;..~.
sheets
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However,thismay reducetheeffectivenumberof launchpointssome-
what.

7



l%i.slastproblemcanbe alteredsomewhat
thewidemetalsheets.

by alternatelyslopin~
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possibleforward
extensionsof wide
metalsheets(sloping/

-——— —

maY be differentfmr f
theseextensions)

Notethatthe“widemetalsheets”canbe usedto transporttrigger
signalson cablesalongrowsof thearrayso thisfeatureof parallel
(notseries)hardwireconnectionsismaintainedin slopedarraysto
aboutthesameextentas inperpendicularpulserarrays.

***
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