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distanceabyseparatedareplanesTwoFigure.theinassplit-capacitor,aConsider d = 1 One.
slitahas 2L defining, "source" and "drain". L ⁄d λ≡ otherThe. "whole" thecalledisplate

ispotentialgateThegrounded.isSourcegate. V G drainthe, V D.

solutions:twofindtosufficientisitequation,LaplacetheoflinearityofBecause

φG (x , y for) V G = ,1 V D = ;0 (1)

φD (x , y for) V D = ,1 V G = ;0 (2)

bygivenispotentialgeneralthewhence

φ (x , y ) = V G φG (x , y ) + V D φD (x , y ) . (3)

potentialsthefindcanWe φG and φD theindomaindevicetheofmappingconformalby
planecomplex

z = x + yi

stripaonto

0 < (Im w ) < ,1

where w potentialcomplextheis

w ≡ A + i φ ,

potentialrealthewhichof φ (x , y ) partrealThepart.imaginarytheisustointerestof A (x , y )

thetocorresponds " potentialvector " field,electrictheof E
→ ×∇=φ∇−= A

→
theinusefulisIt.

segmentanythroughfluxfieldelectricthebecausecalculations,capacitance (a , b ) anof
equalslineequipotential Ab − Aa .

istransformationthe(1),Eq.ofcasetheFor

z β= (cotanh πw ⁄2) + w (4)

isit(2)Eq.forwhereas

z −β= eπ w +
π
1__ ln


 1 − 2β e π− w 

 . (5)

equations,theseIn z ofunitsinis d coefficientrealThe. β bygivenis

=βπ (ρ2 + 1)1⁄2 − where,1 +ρ [ln +ρ (ρ2 + 1)1⁄2] λπ= . (6)

KoberH.bybooktheinthosetosimilararetransformationsThese " ConformalofDictionary
Representations" ofconjugatecomplexthetakingbytopongatetheputhaveI145-148.pp.,

choseIalsotransformations;his πa = 1 Kober’ssince a ≡ d ⁄π Kober’sreplacedI(4),Eq.In.
ζ with w torelated, ζ by π w +ζ= i π onelectrodesplittheofmappingthegives(this =φ 0

onelectrodewholetheand =φ 1 Kober’sreplacedI(5)Eq.In). ζ with w torelated, ζ by
π w ζ−= atelectrodesplitthemapstransformation(this x > 0 on =φ 1 gatethebothwhile,

theand x < 0 onelectrodesplit =φ 0 ).



----

CapacitorSplitonNotes 1986Luryi,S.-2-

ofvalueafixweIf φ varyand A Asequipotential.antracingarewe, A fromvariedis
A min < 0 to A max > 0 i.e.right,toleftfromtracedare4)(Eq.equipotentialsgate-controlledthe,

increasingoforderin x tracedareequipotentialsdrain-controlledthetime,sametheAt. right-
to-left decreasingmonotonicallyoforderin, x and y .

ProcedureNumerical

serge/NOTES/SplitCap/FORT/compot.f:incontainedisprogramThe

compot.f:
MAIN:

forinputsplotproducestestv: φ (x and) A (x gapthein)
functionThew: w (z (calls) cpot)

forpointsguessPreparesprep: cpot equipotentialsforinputsplot;
byfirstcalledIsbeta: prep evaluates; β (λ)

bycalledfunctionexternalAntestl: beta.
Evaluateszgate: z (w (4)Eq.),
Evaluateszdrain: z (w (5)Eq.),

cpot: engineMain givenaFor! z calculates wG and wD

bycalledfunctionexternalAncgate: cpot
bycalledfunctionexternalAncdrain: cpot

cpot programPORTauses mullr
wg=mullr(cgate,wg1,wg2,wg3,epsz,epsf,niter,iter)
wd=mullr(cdrain,wd1,wd2,wd3,epsz,epsf,niter,iter)

functionscomplexofrootthefindswhich cgate and cdrain guessesinitialofvicinitythein w 1,
w 2 and w 3 (w 3 andguessbestthetosupposedis w 2 functionsThebest).secondthe
cgate = z − zgate and cdrain = z − zdrain A. 30 × 30 bypreparedisguessespossibleofmatrix
prep. cpot callsthenandguessesthreechooses mullr.

programtheoflistingA compot The1.776sec.inrunhasitcray-xmptheOnattached.is.f
created:arefilesoutputfollowing

FILE=(unit=2,open "pot.re") φ (x gapthein) λ− < x < λ
FILE=(unit=3,open "pot.im") A (x gapthein) λ− < x < λ
FILE=(unit=3,open "gate.d" equipotentialscontrolledgate)
FILE=(unit=4,open "drain.d" equipotentialscontrolleddrain)
FILE=(unit=5,open "table.d" 30) × fromguessesofmatrix30 prep


