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he vesomahbt lnpedsnee (L) at the srobe as siven by
ecuation {13) i too high to pweepure with the Tifty olm
slotted seotion and orobe and the avalleble smylifieras
Fguatinn {12} san Le cheoked experimentally, I the o e
low endugh to nake B3, lesa than 100. ¥he w oén be reduced
try meking 8 Tiatter cavitye loweve:, this would requlire
greater scourke; in the nounting of tle probee & oouuranise
is made Ly leeplng bthe same o&vIly helght ard loading the
eavity with twoe symmetrleelly placed Lrlises whioh reduce
v w 8o thet I e within rénge of the Lest eguipment,
Thia loeding is youghly equivaient to the loading of &
resnatron eavity by the elestron vesu.

Lowding the resometor with & 1/2% iris to stteruator
and oryatal ou one glde and 1/4" iris Lo pabtehed losd on
opposite #lde bLrings the 4 down Lo 240,

R 2 15,600 (%)2 olms for «;p = 240

Fop % = el om 3,010 olms. {37}

Gelry, 8 50 ohm comxisl slotted section, the theoreiical

/3 ia;

73 Sed

1 a"""m ?3

Frperinentally O3 was found to be 46, whlich ls ap=
proximately {wo thimis of thoe theoreticsl value. An

exaninatlion of Fisure . ahows thet if 2.1 (é} is subtracted



prom §/m and the lndustive reactanes dve Lo e bemmas of
couasion (9) wiieh werye neglestad in the apprazxlmstlon of
eungtion (18] pye added Yo the Dapedarnseg the oxpe inont
ang bheory would gsres very oloseiy fop f/h <Velie

Sinpe Lhe theory ls derived For a probe of thaln oross
section &nd of short lengblh, ehile i this cage we lmve an /0"
ciamnter crobe, winleih (ocs Ml way across Lo resonsiol, nre=
¢ise apreonent would noi be cxpecteds Wida coudd be Low
vestigabed in aoie wolLecl Ly sBRing 8 Jdux plob, by salhoe

8 or by ] nelwork analyser ;:zei,}wri.g

maoieasl nnthods
Tihe wechpole Yot the ’:‘E%E%Q 710GH fm*% g Ueb ig shown In
Figure Ve ‘ode A is the desired g, mote, uhille Xode I
vhieh is also shown L» Pigure 7 is sn undesired moxle. %he
Inpedenge Looking into the ezvity ia too hish Ior direst
ecupling of power into a wavegulde or coexial line, 8o 8

transfovmer st be desiygned,

Re Oonsidering Hegmstor ag Raclsl Lime

The #pprosch of Sechlon 1l =i yielded inforsmtion on
the lnput lopedesnoe, vuat did not supply tie shift in resonent
fr-quency due to the loading of the probe. Troatment s &
radield line 1z an esgy nethod of detemining tle resontnt
freyuanelens of THgo. resmBeiors ay desorlbed by lame and

Thirmery o



IMPEDANCE IN COAXIAL LINE (50 OHM)

b———+ -

3
Z

o SN

e 1ot ~
Tam(WE REAETANCE tuprn

-

indrical

Q Circle for TMozo Cyl
with Probe Length Equal to

Half of Resonator Height

Figure 7 -
Resonator

-



T o ¢ LTS TR R AR WY AT e ;-
Phe eooontlar 1 divided into resloms A and Do shown

In rigure O Y. iz Use uondlitance looking toward the oconter

-
Y
e i £

of e i fe Lo dhe admitiunes looklng toward - outer
Clemator of resion e Y d tea 11e wdinitlance of 1w squlvalent
discontlinulty cajacitanee &t Liw junetloa of roglons o and Be
Sopnexiegte valuss of thw dlsocntlmuily cspaclilence »@n be
outalned fron Yhinnery sno J‘*:a:av;;%.m;ma.lﬂ Lo tals lnvestigas-
Pl the AcacllenweE Bve bBoe . Ldlen ITom an anpublisned oxe-
Sonslon Lo $he radisd line geee by Bhinoory &nn fon.iigert

Lesonunse is delormiined by the eqguatlon:

Your *Vgw *Ya = {18}
Yhese funetlons are piotted ag Puuastiong of fresuency in
figure 23 for praphlesl aclution of the resonant froonensy
with dirferent prouve isngtha.

The resulis of flsure 8 ape pletted in Cfloure 9 Top
ooyl gan wlth experinontal resultse The oxperimentel tepts
were wmde with i/2" and 1/4" Lrises. Fronm figure & this gives
s oahlift in froqguengy of -0 mo.for & perfect oylinder. ilwe
orobe dlstorts the flelds sc thwé the gurrent at the irizes
decreuses with increesed length of probe, 80 the effeat of
the irises decirrases with probe lsngth. An edditioral ab:ilft
in frequenny is caused by the sushed out walls near the iris

tiescribed Iin Seotion Il (e
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Ge Anberference of inioviled VNodoa

e ) L P UV S SUNES w mn it ; VR
<0 G0 WiEh coden DY Lansler oo DRDGE QLD L paw
gy
S T ST r LN v pa T e T e g e NS PP L VI R . S - <
PR e G Lall. 3ol tinoyl ST PO < I S ot o e B0 hL GHE

. T g vy

v UEBLEOBLEU o~ Flrmer - “’;l;am" Seslouh LUBEKLAL Lxies &re
desl. ruted % Flame xHione DBYTOVW wnd vienortt Lave suoun
CIRL LAl yong bo thie pesonand frogaency of tin 06es neap
the Uig1p ©oe &8 & oy Lliidrictli rosone Loy Lo GO0 L s
comxisl resonstore Wleir re.ulins Jop e EQRg U6 239 L
aheated Lin fagure 10 Uy polnés o oang O Fop U AlE e

L tle precent case (il the saive mé;- is chosen
to put the resomator In 8 pléce on the mote ohart (hed will
Le relatliveldy Ipee of il aotes, ereept Lhat the offeat of
provbe soupaliy iv neglectede The lnserbion of @ canterp
PRObe Mkies bie ciostrlesl length of Lhe resmabor Tup
regopaner {as &r as B> 6 HOGes &o0 auvagernmed) fros ).l%
to & ppraxlus e ly % or %E 50 that tie eguivalent length
i muiuipiied by tw, a0 wlsl nodea in the reglon nesy i/4 (%}E
can be engountered.s o filgure 10 tids is illustreted by tiw
ine frac polnt & %5 be

The nedes found experinentelily in the ”}.“Bimﬂ resonatop

are shown L3 Ji.ure 1le
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TVa COBREAL LLHF TOOLOOP GOURLIHG I¥ VAVEGULIL

Ixarinnailon of flgure ¥ shows {hat the lspedsnce pro-
sevited by the orobe for *E‘Q(h,} 2 a5 in too don te ooiple
vower fro the THgug Tesw: T0r Lo 8 weverg.dde or lomd s
reyuires g8 transformer of sose kin o trenafors the 2400
orme Lonedence to epproxl:ate o G loe characterisiie
immedance of waveopuides It lu appsyont Limt an approxisstely
suarterw-uive lenpth seotion of lines wili perfors tide functiome
Gines & Dead or stul suppord must be used to bold tis Lroue
ung gentar conduetor rigidly, &8 loop in wavepulde supnorting
the probe would be o pood mecid@rnionl construct lon srovided
the ripght eleotrical cherecterlsties ctn be obtsined. It is
more ractiosl o obiteidn enplrical date for & first mrwiysls,
Treaunse thia etiage depgrts more anverwwly, than the probe
eounliing ckses previousl; conclidered, from the conditimms
for which Comtionts equailorn for loop soupling in resomastors
wi derlivede

The expsarimentsl duts for such & looup i plotted in
fimre 1I2o Zn the region Inveriigsited, three nodeos Lre
Tound. Hode 1 Ima the hi hest VEER s hence ls potentielly
Lle Besl btrensfomser Tor counling from probe L resongior Lo
wavesuida, The position of the voltepe minlaum slows that
Hode L ooudd be Vi THyg sodé of wevepnuddes The posliion

of the wolbage minirmm of Hode 3 Lo tiat for the cane in
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whieh the asctlon of the smvegulde econtsining the loon Tws
the field dleliribution of & coaxial iine, so that it eould
nogsibly e the TV mode with & transition to the TEyp wode
neayr the bend in the loop. Hode £ has not Leen identifled,
The usefuiness of extrapolsatlyny Comion’s equation for
samll loop coupling In Rish o resomiors to this case of
lerge ioop eocupling to 2 weveguide terainmbied in ita
chracteristic lnnedanee ig doubtfuli, so &an outilne of the
procedure and diffigulties encountered are as follows,
Condon's® equation for the lmpedance of & loop in & rosona=

tor is &8 Follows:

) Z anr
P - 3 (O " {19}
Quiiele

wy rrﬁ
o S i

%

To use covmtion (19) & boundsry for the reclélyuler resona-
Lopr rmst be essltauiisheds One method Iz to define the flrst
Ealif wavelength of the wvepuide as a rect&ngulsy reaonctor
couplsd to an infinitely long wavegsulde tizough en lris
equal to the full crossesection of the rensonator and vavew
suides For guol. & resonator the rirst term of the serles

&L reosanes rothices Lo

: e 9xio® ke sitnn {20}
sigy 8 . 3 - .' e
saT, VeheSe
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A yough snproximation of the couplad | can be cbtslined
vy agsuning: that the onergy stoped in the resomebtor is cjusle
iy divided betveen the wmve treaveling to the right and the
vave truvelling to the left. Blnece the pight weve goes mt
the iris, one half the ener;y astored 1s loat and a counied
¢ of 2 resulis fro; the Feollowing definitlion.

Tx Yneprgy stored in cirenit my e
Vs - @ B . — e e < g 10 . s S (o
g 2 Trergy cuipled Ot DET THar Cyoie = 4/8 U = 0 1

Since this soplication o the de’inlition ol w dn not rijorons,

the uge of Qp from eq@wbtlon {98 In (D) wouls not Te & valld

tast. of the upefulnesgs of equalim {1¥)e Horeovey, ithe low o

would meke the poupuiebtion of many terng of the serisg necens=

i

sEyyY Lo ol sonwvep rnee, I thils efsee the exiwrinent anl date

i

&

Leouged In deslaning the next nart withoot g vreanlsge chook

. ainnt the theors,
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The probleil of goupilng power from 8 regonent alrouli
to & wusvesulde is the tranaforgtion of the insndance of
the regonator of Seetlion I11 Ly prang of the duta on loons
in Seetiom 1V to & sultaule velue for saiehing oui to &
waAveuide.

From figure 13 for ( % ] = Uil the voltsge standing
vave ratio (¥ ) ap seen from & 50 olm coaxisal line is 44,
Fpom Tigure 12 the Y of & le2b centineter lenpgth loop is
defie If the probe and loop are jolned st the polnts st
wiilaoh they bhoth mup-er ag series resonent oireults, the loop
vill ot 8o & treansformer with &4n impedance ratlo of <.06.
Tho theoreticsl & in the wavepuide should be arproxinstely
45/4e6 3 ADede Whe exgmrlmn‘ﬁ&lz fra: « cirele © of flgupe
1% is 1L, wvhich Ln veasameuly clione to 1.4,

e frxiuctive refoisinee of the Inon aontyihuvies o the
lnerense of the resonmsnt frequeney fror 8017 me, to BETE nce

& mumptirieon of the o clredes o floure 15 ls fznbwliated below:

cene A fage
Frove from conxial line, Frobe fros loop In weveulde.
fo = U617 | fo = 3672
wile ® 103 wids £ AGef
¥y =48 Yy =11
w2 = 800 wip = 676
Qo1 = 1647 vy W $Red
A1 e =g etis 1 =% = 215§ 716

H
3



