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• .rU Yen recGI'dM OR ta. tourt.ll c __ 1 ~ tbla OM.tl1o....-. 
reccru prcwl4e4 P"k fi.a .tnac'b .... 1 .. , a. t1a a'bcwW, ~. t'ft., 
q,..1 .. UI4 bu4vt4tlla, a. ".U, al tile tiM of noepUoa.ot U..l ..... 
apatic PIllH. lletoa&1:1oa 1:1_ were &eIlt tra t:b6 ....... ~ ~ . 
CZ'OUD4 to the cltataDt ne14 .tattau, aDS after ~1011aM" foil ~ 
4:.1.GIl dlala7, pitt ... 1&mtU1cat'i<m of \bit deai.na P\llM. ,... poaatltle. 

1~ each newrt. Ul etfart va. __ to l'IIO_ t!Ie ~ 
\I&'fe f'olo'a CD a a1qlA ncorel, IUIIl also to nc0r4 tbe :rtae 101_ 01 tINt 
initial. pcIl'tlcaa ot tbe pula. CD otbe ,...ceri., ,.tq ........ 1U.,. 
scala. TO aCCOlllPl1lh thll, tl" oactuosGope. ".. UHIl vltJa ~ 
piD .. ttiDgf aD4 sveep ratel, .t.nce tbe aac1I "lat1cm8b1~ betweD the 
peek Ueld Itrenctb, PIlla. lastJr, ne14, dbtazrce he. srouza4 sero, 
tow.- be1&bt, etc., \/We not laIOwD. HIIUMle neda of "'ftIt~ "... 
obtained t~ all eftDU except ·10. 1, in "bieb c.. tbe 811M1 e.xaeede4 
tbe dJnuic rap ot the equi~, ~ aperieDCe wu p1Ded tD PN
dictin, t!Ie atNqth of tlw 11pl, otbIr recorda of 1Il'tceat ToIIIP 
obta1De4 ~1DC hipr pina, faa_ neap rat .. , aJIIIl lcapr clelq 11 •• , 
By the .. 1IIeU&, the _.11 IJIIPlitu4e I!etaU 10bat l1I'ece" the .-1D 
ne.tlve. puln vu rewal.ecl. 

Ad41t1cDal ~t. were ocad:actecl t~ Shota 1lO. L, a, 
~, all4 4. to pi.D iDfCl"lat1Ca reaar41D& the Hlatin atm. of tba 
har1&oatal17 aa4 Ylll'ttcall1 polarized. c~t. of tile 4' .... G.Lc.t 
field. 'rbi. vaa MC~Uu.d br reccxocitD& tbe IIcl'i.saatallJlopol.arisecl 
ca.pcment of tbe ~ .~ va .. after 1cIDOapbertct nnect1Ca. 
'rhU cOllpODllftt 1. r.l.atecl 1ft UlPl1t1ade to tbe bcr1~ta1~-polarlz_ 
CO\IPClIIc1: n41ated 'b7 tbe 'OQl"C., 

2.l.2 'fe.t. CODINcte4 at 1Joa14uo, ColpOI va.hf"", D. CJ 
wt stali&i, Californi.a 

At Joalder aII4 ~ ftl'tlcal ant .... ".. I&M4 with 
ca1:bo5e-toLlCMtI" uatt. vhicb v .. ecaeete4 bJ ecax1a1 ca.lea to ,.. 
brae4hz14 eql&1.~" u4 tbe nanoov-'baD4 noeiYWI. 'l'bt lMI:DcIv14t1l of 
the bra.clbaM equ1~t ued at tbe.. .tatlaw vu autI10s.eo" to re
ed tbe va'ftttX"M Vitll CCDI~1.e t1~l1tr. ......., at \lalb1D&taa 
U vu nee.aAr1 to ,.. a ftLter to nJect etatlea lEI toJ: SboM ... 
l throuP 8. 

Tbe palM outpat. or the tllrH IIU'7'OIr-NDA Heei.,...., ~ 
\Ift'e tUiled to trequnes.e. or l' k, )O]to, .. a cbIIIIDel ...... tbe .u-
1_ UUW ~ te. tile patll, vera reo .... CD t1Ine ..... la 
of. tour-beMa oedlloMos-. 'I'M faurt1l 0 .... 1,.. _M tG ~ 
U.tnc ..-u. 'l'IIe detClnatlOD ti .. I!e~ rro. tbI ....a. 

III ... 
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prcpelJ. b CDeIt·, ... -...... palM ~~.·~ ____ tbea 
8JDC1D:aI1I .. v1t1l the .eecIIIiU Ucka reoel.,..~.taU_Wf.:._::., . 
aucI10 CNtpgt of a noelftl" t __ to .tauc:awy .. ~.·~ ... 
.,.nlcal clet1eo'loa pta •• of .. oeelu.o.ao,.., .... taa ~.~ 
~OII tbe tlld1a. \lid, "" all~ to t.rt.sPI" tile .".. or til_ OMtllo
acope. A pbue-.h1ftlDl cUaat' 1Jl CIlIa .tq!t. ot the ~ clt~ 
vu t1la lIIl,,1uate4 ... t11 the nooada 1I1ca tn.'WY, vb1clt CCIIIIU~ 01 
tift c,.l •• at 1000., vue .... ~ tbt 0e0llloec:oJe.. ". ... ,.",. 
Vfte ill 'JIlCbrDD1 .. vbo the .tan of tbe oeol1lo1CGpe ..... coiMt.&Icl 
vitia tbe YIIr7 beC1UlDI of .ach WY aecca4a tick. rt&un ,.a 1a a 
pllotoll'&Pll ot a tt_ cGllPU"iIDD betnell .ecKD18 ..n. ncel~ fttCa 
WW IIDIl tbe tt ... \IIlit. SOt. tb&t tbe tl111Da UD11t PIll •• ill tb1a t1pn 
1. &bou.t 1.6 .tll1l.COII4a 1&ter tbaD tbe be., ... of tile ..... ..n 
renl YI4 A-ca WY. 

2.3 OISCRImOI or !ilVD'!\!!! WID Nf 'rBI _AIlA PRO!l!Cl GRCIIIID 

'l'U equ~ u ... 111 hYada va. 41nd84 __ tbrea 11t. vitll 
ca17 t1IO .ite .. m opeaUDD It.altaucua11. At 81t. 1.14 wee loaatacl 
tbe bZ'ca4ban4 equl~, tl1dq eq,alPMD', ... DU"I'OIr-lNIDII neat.,.... 

.. --.... 

'l'U othel' two attu, 1.1:8 aD4 1.lC, vere 1IMIl ca:q tc. ~ .... IIN
MIlts. rover yu euppl.1e4 'b7 pcrtule el1Het ...... ter •• , .11 tbrH 
Itt... '1 ___ 2.1 1. a block ell ..... at tIM! .qu1~ III'I'UII ert_ 
Ule4 at tbe _ill lite. 

2.,.1 AIlteaDa S)!t .. aa4 Catbode-Jo1lOWC" 'I1Dlta 

Var10ul aIlte ... an4 ca1;hQde-tollowr U'M"I _'a .... tr1e4 
dUZ'iq the tirl" t ..... bot. at tbe _iD .lte. J'Cr Shn 110. 1, U. 
t1.14 .treqtb uc .... tbe ___ I ~ of tbe~. rat man. lo-a. 1.19-_t .. .,..tl_1 __ , vitia •• ,s.-- 41 __ a1-.s_ 41ak 
~ top, vu uae4 at tbe _m site. It vu tbouII* tIId tid. 4iak VOIa1& 
1~ tbe low-ftoeca-7 NQClDNt bat late l' ".. to.I \0 be _ ..... 
1U7, aDl 1" ".. .. "," an. Shft ID. ,. A l __ tiC asap.. 01 tJae 
catbc*-fo1lO1rtr UIl1t uae4 tc. ~ 110. a 11 ehoIa Sa 1'1 ... 2.2. 

A" tbe _SA .lte tbe bel. ~ tbe uteaDa ".. ~ 41ne\-
11 to tM catboc1.·tol1011ft 11'14 tor Shot ... ,. J'tW ~ .. , ~ 
II & c.p.lI1tT 41ncle vu 1Da1wt.a lea the ca\lllOle tollOllft 1:0 4aer .... 
tbe -,oltap .. U .... hr ...... to tbe cathlile-tol~ 'IIDlt. ftIe 
-.01 .... ell"4ft' couia1:ell of _ aMltlca&l cqM'''' 01 ~ ...... ~ 
to ~ ..... tllll vita tile ...... lIMe C&IIM1~ 06 10.1...... '1k 
lJlpft lW1 ...... of the catbo6e .. tollGllft' _It ".. wrr lid" ... u.t GftI' 
tIM t\'.-. I'IIIIIt 01 1JateINIt, the opa Clind' -.01"", 01 tv ..... 
vu 1 .......... upca tbe~. 
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At stt"T.D &aIll.1C tile aD~ WIe4 ttJtr Sbota lfo. , 
tbl'oup 11 veJ'e 14uUcal to that ue4 ... SUe 7.U, ... *'; tMtr 
b .... wen CCDlWCte4 cl1Not11 to the «*ttl1_cape }JI'Ob", '1'be 111'-., . 
vhlell bM ~ 1Dpat 2 .... • .. or 10 _ ...... 1mDt.4 ___ 1Dpd. caPM1v 
of 13 1'IIf4, prOY14e4 & 'IOltap attelNaU_ of 1011. '1"0 olItaiD upU
tude caUbraUClU, a voltap trw a ataDIIaN .1pal pMJ:Iltcr ..... 
appllecl to the 1DpR of tile cathoa..-toUOWI' UDlt tbrou&1l • capu1tc1r 
reprueIlt1Dc tlMl IUlteaM. 

2.,.2 lfarrov-~ ~ta 

'ftIrH Ba.arl1D11l SP-600 reed,"", u1DC the , kc baal
width poa1t101l, v.re tImecl to t'rtIqueaci" of 2." ,&all 1, No. 'l'be 
al_1 voltqe. were applied to tbIt neel.,..a fr'0II tbe cathcda-tollowr 
unit. 'I'M ra41o-trequaq p1D oOliVot. wen a •• bJ .at1_te aDIl DO 
autc:.aUo -.atUla acatJ"ol v .. uaecl. Tbe OIltputa trail. tIM recelftZ'1 
wen taka tro. tbl 1atene41ate trequ.JlC101ltp!lt uIl c1etecte4 uaq 
a u,~ crJ'ltal, & 10,000 Oha r.a1ator, aa4 & 0.001 1af'4 caPH1tar. 
1'!IH. voltqea ure appUed to tbI hclrisoatal det1eotica platH of & 
foar-'bNa .a1Uoacopa. 'l'be fourth ebIDDIl ot tIIla 0IIc111~ vaa 
uae4 to HCCJI'4 tiCDc -.ru .. preYiOWl17 u.cribe4 (ft,. ,.,,). 
PbotosL'&llb1c recCJl'de weft __ uaiq aD HIl8 .trip tna c ...... vhich 
ID-...l tbe fita ftI't1call1 put the tan of the o.eU10llCGpe a\ tbI 
rate of 11 incbea per MaODll. 

2.,., BI'Oa41IuIIl MlUun-.t. 

At the MiD sUe tin 'rektrca1x t)'Pe ,1,';D oecllloacopu 
veH uaecl with 41th"Dt •• ultlT1t1e. alii 8VftJJ QeeCIa. 'l'!Ie1 were 
IDlttle4 to tn. ...... 1thW troa poelt1ft or DepUft 81pal.. Wba 
extarDal tl'iapriDI vu UMII, tile tJ'1 .... "fOltap ".. ~ fttc. 
• H}I&1'ate 1.6)--ter aateDDa, which lIft'IIltte4 tbe .... 11 •• ' upect. 
ot tae palla to be reoCII'CIH. '1.'Ile alpa1 volt ... v.. ....-11J' ti1ap4 
0.2, paM with "apact to tbe stan of the aveep. 'J!M...., a.~ 
tt_ va iDareue4 to O.~ .... __ adAl ..... extel'D&\ 4eJ.ar liM. 

AlWutuU cal1braUoaa "... IICc~l1d14 __ aPPlJ1Dla 
vo1tqe, tJatoaeIa .. "-at ut...., to tbe 1opa' at tile c.tbocJe. tollawer 
traa •• ~ *1_1 ..... tar aIII..-.riDe the cwuaJlCDll1D1 41-
fl._tiona ~ .. tM oaoll.1oacOllH. TM _c.8tD6 eqal~ .... 
l1aear ..,Utuae l'flPCIDM up to 4 C1I or aMl110eeape 4eftecUaa. 

I ••• 
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R. 

R. 

Fie. a.a CATHODE 

HZ 

CI 

ca 

"IOOV 

RI RfSlS1OR: FIXED 
CARBON 41' A lIZ WATT 

R2 ROISTOR FIX~D . 
CARBON •••• I WATT 

RS RESISTOIt FIXED 
CAliIOM I MEG 112 WATT 

R4 RESISTOR fIXED 
CAIlION 100415 WATT 

.. RESISTOR ,.IXED 
CM8OIfIOOOA I WATT 

M RESISTOR flUD 
CAMOM lIoa a WATT 

R7 RUtSTOR '''(£0 
CAItIION 100 tc 111 WATT 

RI RUtsT08 fiXED 
aR80H 22 K I WATT 

CI CAPACITOR fiXED I,., SOD YDCW 
C2 CAPACITOR ,IXED 

1>1", UtCA 
C:S CAMaTO" FIXED 

001"." JOOVDCW 
SWl SWITCH DPDT 

VIWTU8€tNn 

r-----... _ •. rJOOv 

.. I WeAL. 

~JiT 
OP CAL.. " --=:)t f I I I 

aWl CJ 

----4& ...... OYT PUT 

<8> 
.... ----.... TO IRIDI Of 

VI THRU V8 

fOLLOWIR UNIT UKD AT THI ",VADA PROVINe HOUND 

'WAIN liTE) fOR 'HOT NO. a 
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~g>O m -.~ m .. !.~(') 
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I .. ~ Co.- m>- o::!! 
:z:UJ .... m 

Qow O 
£?U1-

o 51 ~~ 
('.:) Sl ? 
......:. UJ r 
=0 
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PARTS LIST 

RI ~TOR: FIXED C!o~~ CAMCfTOR: FIX£D 
1N47AII2WA" C ....... '011l-'4 JOOVDCW 

C2 RZ mat.?\LTT VI-v.-TUK: IA.7 
UR£SISTOR!'FIXro TT C5 CAMCI'IOR FIXED 

CAIIIIOIII ... IllWA 1.01' 'If JOOVOCW 
R4mercFIXID CI ~TOR:'IXU 

~ IOOA I WATT 471'>1' fd MICA 
Rl1tUII1QII: fiXED 

CARlON 1000 a I WAlJ 
M R£SISTOa: FIXED 

CARlON UII/2 WAn 
., RIIIITOR: FIXIO 

CARlON II IC I WATT 

tI 
i I. S.IOC)V 

L-. ___ -... TO '.aos OF 

VI THRU YI <8> 

'le.I.1 C:ATMODE fOLLOWER UNIT UliD AT THE NeVADA 'IOVIM. fiROUIUJ' 
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.... ell .1Oh OIOl1loaoGJe to ~ 
tbe de .... r4 ..... *_ maW ....... tile pS4 lJDM c. U. ,.. 
of tile catlloM rq ~ ... U. IUMtlOU, .. ..-1 ....... ~ 
1a vIdd b .... denectte4. .~ NOar:U vue· .... ~ . 
wrtlcal ....... tar ... Of tile .iP' bcrilOlltal ~.na aM 
bar1.~ .Uvu •• 0Wil" tbe vert1ca1 rap Of f~ ~. trI· ... 
OIoU10HCllPlt. ne .. 'fal •• ot. IUwIIU. ~ tua 1DtO ~u.au. 
vba cClllPRiIII tM 1".reqUeDOJ' tuJlatlau trc. tile va....tcaM. 

1'!Ie ~ reapeue tor each at the bz'nI41IM4 neetftn 
u. ... at tile ..m Itte vu oIJtaiza4 ~ t~ & a1pal. 11I.to tile aaUlcle 
follover lid ...v1DC tile con .~ 4et1eotlcD pJ'ClItuoe4 ca ... at 
tbe OIOlllolcope. at 4Ufftoeat b'equacia. raP ... ~ 1. ka to ,a Ma. 
n. :renltl aN .bow lIa J'1&UN 2.li. It CU" ... ~ w. f!aua'e 
tba. 1a aU cue. tile :relJ'CUe WId IlDUCI'tI at lIaIt ~ 1 JUl to 2 Ma 
UIIl .lov17 41J1'Jabbecl at ~ trequeac1e •• 

'l'be traDl1ed re.pcII.H of tM 'broMlIUd eqtd.~ ".. de
tend .... b7 tn41DI a Iquaft "..,. 1IIto tile br<Iadbull .,.tea u4 oIJMI'Y-
1na tbe rUe tae ell 1M ~lllOaoope.. U.lq. O.26-saaee lqUIIn-vuw 
1Dpat to tbe catllc4e follower, a ri .. tl_ of 0.0Il """ ".. obta1u4. 
~ of tbe tnulesr\ 1'ftlIJCIUe of tbe eqU~ an • __ 1A 
rtpn I.,. 10 ~ or OYtI'Iboot 1a oIJ...-s at.., palIe leastb. 
Tbt taattn ri .. u.. 01»""" tor tile olM~u.c pulM. troa 
detClaattc. ".. of tile on.r Of 0.2 or 0., !&MO, vhil.e tt. d ... U
tor tile .1~t ".. .0iI JANC. 

lIl'CaIDIIIIMl 4et1.eatlau were COIIftI'W lIato equ1YaleDt ft1 •• 
of .vt1c&llJ-polM'l." t1e14 .trn&tU ,., -tc1llDc tbe peal 4eft .. t~ 
vitia a UaulO1dal. YOltap troa tile .tIIDIlu't .1cDe1 ..... tor. 1'De ped 
'f&lu Of YOltace :requlNCl to ataa tile 4e1'1en101l UIII tile ___ .t-
tnt1_ 1'Ie1P' 1a ..ten wen \1M4 to oIJta1a t1e14 lVeItPb 1a ualta of 
w1.tI per ..tar. 

'l'be .te_ uae4 tor S1Io\ 10. 1. ba4 a pllptoal. lMI1* of 
0 • ., ..... Ita etfaft1.,. be""" ~ lD tile ftll1ariltl 
..... A tu1cl-.~ __ vaa ... up a' a polA' a1:Iod 200 teet 
&Wa7 troa tbe _lD '1~. 'l'!Ie uhllf\101l vu ... tJIa'l tbe t1e14 
.1:HqtIa a' tile ..tD aite a1lII ail tM &14 .tNaCtIl-- vu * 
• __ t.. b..........u dacllatntM tMt * ...-tte ftOtars 
neel .... troa 4utut VU ltat10U .... ot ta. ... MIIIl'" ca top 
01 the trailAll' aa& at tbe pota 200 teet ..,. OM of tbe 1IU'I'OIr-buil 
noel.,.. 11M t1JDel to tbe ... 4UtIDt .ta'lea" * t1el4-a~ 
Mta-. M4lo-l'UII .,-Ueu, ..... lUll vue UMIl trJt oaUbfto'101l. 
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". reeelftl! onpn :roltacit U6. tIIa ftlua or 
vltb tJ» n.14 •• ~ ..... VIbW. ~': ~ "'_.Ul_.'Q-.J4il!ft~,. 
tl~ vu tbn cU.sc~te4, ..... ~ . . ". 
tbe 1Dpat ct the catllc4o-to11oueZ'. UDlt. ~.. ." . ' 
iDa tM _tuna. 'l'ba pull m.ue or_.~~.Yo1_.~ 
to _tell the »eat recel'1er detleotiCljl ".. DOt:I!4. ~ rau.oI.~~:",:
allUl-P .... tor voltap thUa obta1Mll to u.._ ... of: ........ ~.-A 
flea .tHD&t1l saft. "Ialue of e.ff'eoUw ~~.O.l·~ ___ , O.",._tor aut-=-. .". I~ '. ' ; 1 f'" , ,",", 

. 1, ,< , ,", ,," :, ...... <"!';- , , ....... .; 

u.iq tor-alu bf ODe u4 Jl1&Ire:., ~_.~'r4." ... : -~. 
input eelt-red.tuce aII4 •• It-NMt.Dc:e or a ·.~i~_teaDe;.. '.' .. 
bued. en lfallu'. ~1a. vve calculat.a •••• ronralM .• ~ .. ,.,.· 
a \IDCh better appraxlaat.lca thaD tbcH Ur1"", ...... '1l1li-
lo1dal cl1.tr1butlOD ct. CUI'HIlt. :rOIL" t~ O.z..,-_ter .. am. _ e'" 
tecUn be18tlt waa calculated. to be 0.12 .ten. 0' -

The _1.- ~ .tteoUft he1&ht of tIla sban ........ ,...., 
at the Nevada PrOnq Qroaa4 an aoaaiclllnb~ ~. tUa ~ o1rtaiM4", 
ua1Ds ODII-halt or the p~lc:al-leaath of the at.allW. '1'I*Ie cUt~·.ce. 
arl •• trca the tact tbat tbe ateDau nv1o,wcl1len aze ~ nft'Ic~ 
abort, 1n te .... ot their C!&l*!ttaDc •• tl'IIct to srouaI" to .fuI,u, t1Je . 
linear CurrttIlt 4istrl1Nt1oll vh1ah reaulte 1A the ft11111 or .ttltnn.... . 
hela1lt equal to cae-halt tt. pb,p1aal l.eqtb. . . 

-
Por Shot .0.2 •• 19--te 'lU't1cal ....... tcIP-~ 

w1th & .,a-_tar clf.ameter clUk, vu UMCl. '1'!Ia _ l~ ..,... to 
lncreue the .ttectlft he1&llt Oft!' *' of a plaia .lg.-.ter. ~o&l., 
qteJma. All .~1"" t.l_ at 0.10 .. tee vu c~ tar taU. 
Slltenaa, "'UII1Dc • l1Dear current 41.trilhdloa ~ bJ u.. tCII 
lolWliDI. 

Fer SbOta ~o. , thI'oaIb 11 •• 21-.... ~ tollon4 
liT 8Uf.i:Ua eapadt7 voltap 41'rl4en, vu ,.... to NcIGI'& tile .... ItfOt •• 
DIae to t~ low piO-UP tlOter 01 tJl1a .ban -'-t .1 ..... ~ ... 
to -..uN lU ett*01lf.ft beiabt bf ~lYUa ~ ftI7' low nt,'] r SF 
.taUclU. 1tcMmn', t_ valun of ...... c:apMltF B.l'~) II11II 
IIDteDDa bue capMi\f (8.~ \111ft) ..... cIfta1IlMf. 1a tile new uiDa 
tt. ... Ututlmt _u.oI. ~ ualJla toz.1u b7 D*II .. ~ tI» 
aDteaDa capaaitT ... calwlaW to be ,.60 ""'., OM." M u. . 
_eu-re4 va1.1111 at ,.1.,,..t&. '!'be ethotl.,. be1llil' ... oalftlat.& to 
b • • 01 _ten. .., 

.' . ",. 
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.B • re.Ultant wltqe _t1D1 aI"OIID4 tile loop 
• • fi.a lnteultr ot ala-l •• tba loop 18 'I01t. ltV __ 
Jf • nUlhr or t12l'IHI 111 lcop • 11 
). ~ vawleDitIa or 11 .. 1 :Ia _ten 
A. • area or leap 1II1q\1U'e _en 

At a trequenq Of 16 lee. ! • 1.1 _ter •• 
• 

2.1t D!SCRIP.rI<II or ~a. U8BD Nt ptt.DII, COLCIW)O 

'l'hla t •• t .lte vblela"" •• WID .. :tel .... ~ ~~, ColGl'llllo, 
ba4 • low !101M lewl. '!'be poeat.-oiro1e 4latuce be __ tbe ....... 
teat 11 te ancl tile lIoul4er 11 t. b lao, laI. 

rw- tba brctIo4beD4 wafttClft"""""", CM OIItpul of tile cat.hoaa
tollawv lmit WIld to tba OIc111oa~opI tlwOUIb a1:lu4pl .. tilter 4e
.1pea to recluce 60 ~ plotup u4 lm:.rr.rnc. trca rwUo Z'IDIIt IIId 
local brc.4cut1D& .t&Uou. b oacUloacope ... lDl1t1e4 to Pft'II1'
HU-trlaerlDi vitia Iltbar POl.eri1:7 Of fnmwtoa '1cMl~ 1'be bNM
bud pulle. ".. rec:c:riH trca tM 0IC11l.cJecc:lpe \lAUe &" _ c: ..... 
vitia & fila apeell or 10 1IIcbM.1*' MCaa4. at_ outptU Of tba catbo4e-toUowr \ID1~ WID\ to tJIIa 1IU'l"GW

b&llll, low-t1'equellCr Z'IOI1T11" ~ beaU14tba of a1Ioa ~ ~. 
The •• l'I_l"" weN tUIMIl to trequuc1H of ~ &11430 b. A noel .... 
vith a bu4vi4th or 3 Ire vu t .... to & cbUMl .... 1:lI. -s... 
~le trecJUIIlO7 tor tba path. 'lJle pala •• rra. the tIane neal ...... , 
tosethel' with tiaiJltl aHa, ..... ncarMA f'fta. tCIR-.... l 0101110-
ICope, ueiq a " _ cuaa, vith • fila IPM4 of l11a1r11ee pel' HCOIII. 
~ pte pale .. b'CIl tba ~ oee1UOtoott were ... vitia 
tile ttldDC ..,., .0 that tlIe u.. wbn ~ va~ wee 
reaCl'de4 «:01114 be 4etera1M4. A tCIar-chuDal OIo1Uoae~ heCId ~ 
BaulAel' U _bon 111 rl .... ).75. 

III cal1bn.tlDa tbe D&I'I'OW-beD4 equ1~t _ 0Ilqd of • ~ 
tJ'PI U·, alpal ....... ".. .r.4 ~ a cta.r ..... ~ t» 
II1p1ft of tM cathGde-tollAMtr laU. • ru ouQal Of tile-.~ ....... Meet.., to _toll tbe peat 4ef1eellc:a rlCC*'W a.t. tbe 

1,a.,. 
---- ---.... 

, .--------_. 
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c •• eat ... .,.,11:)", 12 \II&N 

c.. • 1IA'teIIIa ..... capul1:)", 1, IItIf'4 

B • 111_ ralatuee to oatw.
tollowa' UDi', 780,000 0-. 

'b ntloa of opell-otrcnllt uteaIa 'tQl~ to Y01tqH euppu.4 
to tbe 1IIpft at tM catbocl8-tallcNv unlt, V;;VI' VIIft cal.oulatac1 at 
• MJ'1,u of ~..... 'l'tw ... 18. at uatnaa ettenlw bellb' ~1H4 
at flo.."...I •• 'betvea , ad ;,0 Ira 11ft tM Pl'QIJIot ~ ,bit tbIcIftlcal 
etteotlw bel&bt at '.1 ..... ud the appI"DpI'Iate ... lue. at VJvI 
... bawD 111 'fable 2.1. 

tete} VJvl Itttotlw Bel. l ..... 2 , o.~ '.1 x 0.2\ • 0.88 
10 0.1to '.1 x o.1to • 1., 
l' 0.1aS '.1 x o.~ • 1.8 
,a 0." ,.7 x 0." • 2.1 
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ID caUbrr.t1Dc 1.be DaI'I"OII.baDIl eqv.~_ tMl.llDlil~i_iiir;,' 
outpa\. .,.. ccmIIMteA to u. 1Dpat at _,,~ 

loeate4.t the bu. at tM ut.aaa. 'l'lIe wlkp alit ... 01- U. 
.taPal. paeratOl" nqu1re4 to _tch the PlaIt aetleotioU ~ 
4urtq the cletect1cD tel" ven u .... vUh appropwlat. .,.1,.. of, 
Ulteama ottaetift heiabt to obtalD equlva1eAt valu. of' ftl'ttcallJ' 
polarize4 eleeule n.u. 

'11Ie tllter UJdt ¥blob vu ue4 ill the br0a6u4 .1~' vu 
4e.1(pw4 to reduce 60 cpa ptciNp u4 to praricle a ~ ca.\oft .\. 
trequeDllle' aboft 100 kG .0 a. to reta.ce 1DtwfeJ_ fl'Oa lrroId. 
Calt .t&tloaa. Far SIlota 10. 1 ttJocqb 8 u ......... PG7 to 12M 
.. &4411:1oaa1 tilter ill tbe ~ aqu1~ to ... ~ .tau. 
ISS at a treq1lllDq at 1.8 ka. i'M •• tattoD, vida 1a 1oc:ate4 ., 
Allllapoll" Maz7laD4, oalJ ,0 "'u •• &Va7, pro4uoe4 ..... lAter· 
tereaae. S1Dce tba :peak la .... 17 OCC\V'N4 at ~t.U ... 
1, b. the Dacel.ltf at lUIiq the IE8 re,1ectlca t11~ vaa _, 
\IIltartuaate. AA aft"IIII8D8Dt waa tlDa1lJ ... v1ia tile 1Ia~ lIb10Ia 
ren1tecl iIl1lJ8 b81q orr tile air tor Sbota 110. 9, 10 &DIl 11.' '!baa. 
tile lfS8 reJectloa nlter waa _ UH4 tor the •• ewrab. 

Tw lIatbo4l "en uslll to a.te~ the aU"Un be1_ of the 
aotaDDa. B7 lIIUUft_nt, tba atteoti" bel.,.' .~. ~ot 1.6 
lea ..,.. t'0UDIl to be 2.9 _ten. u.iq tOl'lmlU bJ n-. ... llaltal.. 
& 'lalue of 2.1 ..ten vu calculate4. 

'1'211 equ1va1.eat circuit ot U. &1lteaaa aa4 1apd ciftal-. _ •. 
catbcdoa·tollcMlr UDlt 1a IbcMa 1D P1&an 2.9. 'ria abaai' ___ 
wen obta1Da4 rrc. ra41o-~ 'bridae ....... tI. 

C. 

AntelUl& Equivalent Circuit 
\1aahmatoa, D. C. 
Pip" 2.9 

c •• aateaa C&JMtt7, ,,~ 

c" • .. ~ bUe caput", 
, I&Id4 

Cc • 1J1pd CtIpIIIIt._ of ca~
toUowlr ual., 30 J,IIIlf. 

11 • tDpd ~~ to ca ..... 
tou... ....tt, 180.000 oa.. 

••• 11 
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...... eIIIIl 
'l'be ra\!oe of CJd mcul' ute_ 'f01~ to 'IOltqe. nppUe4 

to tbe 1" ot tbe cat!lcda-toll~ UDl1l. "01'1 ' "... ~ ... 
at • MriM of n:. .... 1n. '!be ftl_ of at...- .treotS,.. bdP1I 
uaM la w.. "pert, vb1cIl 18 tbl pZ'OIIuo' 0' tbl &DtemIa .ttMtSw 
be1lht tor tbe ~ cue IIDII the apJII'OPl'late .,.1,. of V Jt 1 ' 
18 l.~ ...... 

'l'AaI 2.2 

coaRJm'!D U,. ... tIYI DlGlfl" c. AJI'lIDA Nt ft. BlLVOIIl 

~(ko) Vo/Vi ltf'eotSw Jle1&bt {-ten2 

, 0.6e O.lti x 2.1 • 1., 
10 0.66 0.66 x 2.1 • 1.4 
1, 0.67 o.fI( x 2.1 • 1." 
:50 0.67 0.61 x 2.1 • 1." 

100 0.68 0.68 x 2.1 • 1." 

'l'b.e .. bon l'elNlu 1DIl1cate tlla10 tbe overall ~ ot the 
bl'O"Aull equ~t, 1no1u41q tbe Ul1:e1III& lnrt vi'tbcM" tbl lE8 tilter, 
1. nat vi tbiD 1 4Ja :l'l'c. , ka to 1.00 ko. 
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~"'P\t~-:'~~bout. tM eDeIV peaIaa' a~ • fl'eqaeDq n..- " a. 
tbt »-k 1a "'" uerlJ' .. ...., .. tba~ to. m.o. 110., 2~ ", ru, 
I".... lftl.t.t1ca, 11&UN '.21, meall tbe n .. u ... Itan ..... 
ot &beat ,., I'll_ of the upUft INlAa. '!be ... pIIl,M, recacU4 
at. cU.ltanG. ot 1!.,.6 - ~ srOIII4 serG, 1 •• bovIa 1a "-"'"' ,.29. 
lfate tba~ tbt .... palea .ba]le ",.. rMaN.cl at tIda 41ataDae .... 
1.8.6 ka (11c. ,.,). 

Shot 10 ... 

rt. .... ,.6 .bon • pula. rHOl'C1e4 1'l"OII .. ll-k11ataa 
vapoQ, 4.toaate4 at a ba1.a)lt of 6022 teet above t2Ie HI'tb. Jote 
tbat tbta wanftlni 11 J)Ot the ._ .. ~. rec~ ft'_~, 
~te4 011 top of a ,oo-toot toIIV. AltbouP till ~ baa qo1e 
11 1a tM Dept! w d1rect1oD, tbt. cOIIlIOMDt 1a ~ 1U:ll .barter tl_ 
d1IraUoa tbul tor &botl lfo. 2 u4,. 'l'be »NIc ne14 .tnapIl td 
aJ)ou.t 86 v/a .... to be low, coaa1del'1Dc the 71.14 of \lit bOllllt. '.rile 
t'I:'tquatIq t'lmctloa, nsure '.9, 1n41c&tal aD .... ., peek at • f'N'
qutIIaJ neue 28 b. A raeard __ v1th tbe .111 aClltro~ set 111 
expeotatiOD of a l.arPI' fie14 .treDCtb 1. .bOvD 1D JL't.&Uft ,.,oJ 
'ipre '.31, which",.. rec0rU4 Uliq a rut I"..P rate, c1eta11e the 
oe .. t1ve portloa ot tM pal.H. 'teare ,.,2 la a .,.-tical 1Do~ 
... ....-at; 1DdlcatiDa tbat tbe or1S1Dal borlaoatall¥-polar1 ... cOla
pcaen va. reneet .. fI'oII U laIJCQIIertc ~ haipt td aMut a, IaL. "sure ,." 18 a rectorcl ot re~ ... to tbe pula. br DaI'I'OIf-bMI re
eel.,... tUD14 to 2, ,aD4 L, Me. 'rbe 1;1a108 IIIarb are ~ CIt 
the bottCIII trace. '!pre ,.,,, 11 tile .... pd .. reccri84 lA the 
PI' .... I ot nola. at Slte T .11, .. ,.6 laI ft'ca tbe lOUI'C!'. '1'IIe urow 
Ul41c&tH the wafttOl'll whicb 11 tllaultlt to be tbe u.irK au, be· 
e.UN 1t baa the ..... alia" AI tbat .baIm 18 Flpn ,.6. n. ~l
tlve peak value ot neld .treltltlliD ftpre ,.~ 1. aIIaIl_ " v/., 
bOHftI', tllat. or "pre ,.6 11 aIIGuot 86 .,/.. The &1ltennu UHCl at 
tbe tv!) aU •• were ot the ._ ltDstll, but 0017 the ut ....... ~ tbit 
.ua Itta val cal1'brateli. The 4Utereace iD n.14 atrfts1;ba .. be 
due to tbe tact tbrot tbe two ute ... were at 411'tnen be1cMa a1M7M 
tM .utll. 

Sbat lfD. , 

"pre '.1 1a a pal .. rac:arc1e4 fI'oII tm .tcaIIII ..u 
baIIb, wb1c:1llM .71.14 at UoIlt 0.22 k11o\ClDll, _ vu ~ 
ft'0Ia tm top of • lOG-toot tovw. AD autc.t1c ~ dDtter c~
iDe ....... 1_ ~ tbe DOl .. palMs wld.cb ....... t.brH bart
soatal l1JMa u~ ...,.. tbe 1'~. '!'be nJ'rl balt-qe1.e 

til." 
Ito 
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b apia 11& tlllt uepUW 41reriiCa IDIl .... 1Im!'at:~':a •• lWlld 
me ~ fuacUcD, J'~ ,.10, CCI'H.,.....u_ to;tJata'1Ia'W.ta-. 
bu _ peek 1Jl ..., .t a ~ DeN' "lce.' m....,. pllH .... 
1D J'1prw ,.8, ".. reaczdd _, _ 41ataDoe at 116.,. lea ~ t ... .can .... 
'rill. vawf'Crtlla li1IUa1" \0 that f.A "pre ,. T, lD41cd1Da tIia. 1\. 4i1l 
not ~ _taoiallT at .Moe the ~ttca 41atuae. It ttaIIlA .... 
apecte4 tbat·tbe hisber t.Nq\1eDo;r oCJl!llClMlllla IItPl. be .... 1d/lllli' .. 
atteDat.4 _10 10M ", .. tar 41ata1loe. 'but. Wa tI'IIGIl1a.~rrt&iDtIi ft'ca 
- cClllllU'1IOD at tlMl two f'NquIaq .. fIDrtIl~ 111 flauna. ,.14 ... ,. u. 
llet'lect1ou rrc. tlIa billA t.ed.1atelT beIdDII 81te T.D ., JIa'n 
sUIht17 altere4 tM waw~ 1A npre ,.8 .ner ~ 'Jllee. De 
ri •• ti_ o~ the _pU" pulSe. 11 _bawD 1D I'~ ,.'& IoIIIl '.'11 
the latter vaa reCCll'l!e4 uaua a 0., ,a .. .,.... a.lq tt_. 

Shot 110. 6 

Flgure ,.12 _ban tM pula. recOJ'dft at a rup 01 2"1.3..
f'roa a 2~.ltllotaa ve&pOll, which".. 4etaaate4 ft'oa _ ,OO·toc* t __ • 
The nrlt bal1'-CJQls II 1D U. _pU" 41hatiaa u4 baa a cluftUca. 
ot about 18 1'1", aa4 tbe treqqenQ' ~101l, I't&ar. ,.1" ped8 •• 
about l' ka. TM la. pull., 1'eCCI'4e4 vitia. IVHP apeM aI , ~/-. 
II lea In J'1prw ,.38. tbe Wtal hftP 101_ vu ~ at htftc1-' 
1.eDstJl to pentt tile tnce to retunl to the :1Il1'0 at.. npn ,." 
.bon tbe rl .. t1lllt ot tile _pt1ft Pds aI tbe palq, uSq ....... 
rats at 1 " ... /c. aDd a .otal IVeep 4elq ti. aI aINNtI O.~ lIMe. De 
peak tl.14 ItHDcth recarMI .10 " _ (1'1&. ,.~) 1a 1.2 \i.a ..... 
tbaA tbat recorcSA14 at a 41ataDce at 21 a ens. ,.12). 1'JaU 1M __ 
.tlteDo7 1Jl peak field .~ ".. _110 ObMnM tc# Sbc* Jr6. ~. 
Since all aDWDDa cal1bratica ".. ...s. .t tile 2T-lIII lite .. DDt •• * 
,a-a atte, tlMl .,.1 •• of fleld ItnttctJl reod .. at tile aT-- etta 
are .... reliable. F1&un ,.110, abta1M4 utal a ....... a.1q of .r. 
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'1'1* pooaDl ...... "--,1_ (ntnreI to tbe- val-. ... ~, -) 
tow • ,. '- ,atJ& b ... 60'0 CJnIf' pc6..tL 1!Iifttcin,,-_ 
&fGIIOIl~ __ ".. ... 'neeiftA at n. Bel... 11UD& l'II1t'tIIeI:IeJ', * ....... 01 aft'ift1 to. tba. tint· ........ Ie- .DIIIIl"."" 
&ZIIl tMn l,DO rd. .... tlM.tM Urn""~""" wa:nMl"""n n. _1...:U. ~ _ ~ laIW ~ fd'-SO a,., u.e 
vlU '" ~tAlr a " .... 4elq (Me rs.. •. ,.112),_ 'betUi •• tile 
~~ of tbe ~ .. toartla-lie .q va- u4 "'l»~ 
4elq: 'be\v.- tIIa toartJa .. ... tlttIl· .... • q __ • ~~ .. 
"-" ,.106 1\ 1_ ...,... tIM tile tun two be1I-o,..ld ccneapallll 
to the .. cal-bop a1l.7""". 'at. t1aV4 1IaU~1a U ..... to 8ft'tw 
abcaat " a&MO atta" tJIe ""pot. gf the t1J'a~ Mlt-qo1e, .. tba 
tIdI'4 aD4 tDID't1a balt·qelH an taUa to 11. * t)atri .. baJ ~
ref'l.HttClU. Sl1allarlJ, tile ~ .... aiXtJl 1Ialt~t.' ccauaDGDl to 
tbe arr1ftl ti_ of ~ t\lIIII'tll.bGp aq vaw. 

Beproclllo'l" of 1IdIUt1Caa1 ~ o1JtaiMA ., ft. 
BelYOU ..... 1a ftCUIW ,.91 to ,.lll. 

sail! 

...-------- - - -
- .... -., ........ 1 "'-0,"'--

- _ . . , ' 

'~""'-: 



·-----_ ... _---------------------------

." 

SiAl 

DECLASSIFIED IN FULL 
Authority: EO 135.'26 
Chief, Records & Declass DI", WHS 

Date: JAN 0 2,2013 

. an. '.1 nQ AI • 



cuap 

QUft, 

DECLASSIFIED IN FULL 
Authority: EO 13526 
Chief. R~cords & OecIass Dlv. WHS 
Date: JAN 02.2013 

lfan'aW-'bIIDIL nlpoues 

SIID\ lfo. ) 

~ ka n-oa ~ swo 

JfAl'l'ClW-bur4 napa ..... 

SlID' 110. ~ 

,~ 1aI troll g'OUII4 ~ 



• Sib 52£ 2 • 

~ :;.;,:. ",'~- .' 

. '1'.12' :b.;~ 

••• 

DECLASSIFIED IN FULL 
Authority: EO 13526 
Chief, Records & Declass Dlv. WHS 
Date' JAN 0 2.20iJ 

. <8> 

, '7' •• 2'7 9'1· lib. 



DECLASSIFIED I 
AUthority: EO 1 .. N FULL 
CIlief. Reqorc1s :"~6 
Date: JA N eclass Olv. WHS o 2.2013 

. --_ ... _-- - --.----. ---_. 

&U 

~ ... a' 

Sa 

''IT 
.'&IaBillal , 7 1 ••. 2 US SI7 

. '.JA».- .. 

S' .a 



I-
;:. 

4UI. 
II 

.1 
r il 

I J 
~ I 

" 
J 

(:.Idl" ~o 

; ", ';-
,~ \! 

,Ill 53 

, 
'1\ 

1\ 

1\ 

~ , 
I..oa< 

/ij 

.. -.-.. -~----. -----------

I 

~ ~ 

U 

DECLASSIFIED IN FULL 
Autho,"itv: EO 13526 
Chief. Records & Declass Div, WHS 

Date: JAN 0 2.2013 

na., .• 
Pte .......... 01 ....... ---.... ......... 
,-..ft.- ....... 

<8> 
,..-, ••• , sa '-

." •• 
Din n p_I,'wm.a ? 2 •• 



1 
i 
~ 

WIl 

.,. 

r'\ ~ 

[\ 
-,. 

.-

.... --t 

'''- .' 

,\ t, , 
1\ 

\. 

" P"" 

60 

DECLASSIFIED IN FULL 
Authority: EO 13526 
Chief, Records & Declass Dlv. WHS 
Date: JAN 0 2· 2013 

. .~ 

, ", .... <' ~.~ 

'ne. ,.~:' 

--..,... 
· ..... 10 

'. 

,~ JIll tna poIIII& 181'0, 

1CI'aIr ..... ".,aaa .. 

... 110. 10 

,'<»0 1111 boo. II'OIal BCO 

ftc. ,.1.08 
~.,. .... S.of 

b¥u .... p1H 

$ m. 7; 7 ,.-,=·=--m-= 



" 

~ 
1\ , 

I~ 
l\. 

r \ 
\ l-

o 
I~ r-

~" 

I"-

iii co 

" 
~, 

DeCLASSIFIED IN FULL 
Authority: EO 13526 
Chief, Records & Declass Dlv, WHS 

Date" JAN 0 2.2013 

JIron .... JIIlee 

"-- ,.111 
...... 1S"~ot,... .. 

beIIIl ,we 

<8-' 



~l 
~ I -~ ~ 

+ -~ -1'1 \ , 
f- ,. 

i\. & - + - , -+ t-

to- e 
:I 
-tv 

I-- • ... 
~ * -
r-I = _ ,8 1-. - · .tII III 

r-! 3 i 
~I .. 

~. Jr-t-j I; 
1-'" ! 

"Uli 
1-1 i • " 

I I 

I 

I I , \ \ 
'\ \ \ 

I\. \ ~ 

\ r\ i 1\ 
f\ \ , \ 
\ 

:,\~\ ~~ )\ ~\ 

r\ \ 
, , \ 

\ , \ ., \ \ 

I 8 • 

, 

~~ 

i-\ ~ 
~ 

o 

DECLASSIFIED IN FULL 
AUlhority: EO 13526 
Chief. Records & Declass Div WHS 
Oete: JAN 0 2.2013 ' 

I . 
. 'en 

t ,~.,> 
, CI) :z: 
~ .... 
0 ~ 

I 2 

z 2 
0 ¥ - t= 8 2 

1& c( 

~ - " .. ~ ~ 

: ! 0 c( 

• a: 
~ a: • 0 ... z 3 "-LaJ . " 
I.IJ l-

I ~ % 
o I L&J ~ ... ~ CD taJ 

0 % 
I ..J 

<l a: 
> I.IJ a: ~ LaJ ... ..J 

I z 
U 

III cr 
2 LaJ - l: .... ~ 

(/) 

N 0 - Z - 2 tti . 
'" 

. -lA.. 
\ 

911MI. i.."J,~[--?\, __ -'1-
H." ttl ., \ 

I 



----- - --------------------

DECLASS/F/eo IN FULL 
Au.thority: F:o 13526 
ChIef Re rd 
Date:' . co s & Dec/ass Div. WHs 

JAN 0 2·2013 

-------------------------- --

lEI •• 

clAPDB rf 

DISCOe8101 or 1tISIIUrI 

!J.l ACaJRACY or l'IMIIO NI ALL S'Vd'I0IS 

MI"Ul'~ta ot Y11'tual u_ ot datoD&ttou vue ~ a\ all 

" 

lite., 1ncludl111 Stutor4. (10 clllOW111_ ot otbe .......... 11. -. 
at stutOl'4 aN Ii.,... 111 W. r.pcwt.) DetGaafll_ ti ... "..e C~ 
putecl trOll the ob.enaiolOD1 at eacb reCOl'4:1Dl Ilte 111 accor4aDoe With 
the tollovtnc 

TO • ti .. ot neept1oa- ot palle at reoOZ'41q atta, 
utili wY (01" wva) tt.. u recelved, UD
Cc:&'ftcteci tor propapt1oil a.~. 

'l!. • ti_ ot propapt1oD ot ataQII.ud WW (or NWYII) 
tt_ Upl to reCOl'C11Dl lite. 

!p • tt_ ot ~t1oa ot pal .. 81pal to reoorcl-
1DC dte. 

'l!cl • '10 + 'f. - 'rp • astr~cal ttlle ot cletoMtl~ 

TABU 4.1 

PARAMB'1'DS F<Il C<lNlVlIIG AS'.\301RIIIICAL '.rlNI or DB'l'OJIATIOK 
(LI .ecCiidi) 

Stat10a T. ....i... 'f. - 'l!J -
Inada Pl'oY1nI 

GrOUDl o.OU, 0.000 0.011, 
lIoQl4l11' 0.008 O.~ 0._ 
Pt. Delvoil' 0.000 O.OU, -O.OU, 
Stu1'0r4 0.014 0.001 0.012 

... 

Atter tbe apprClld_te ~t101l tt .. "... 1cDcMI, tutGra he1a 
as tlM relative ... Utua. of tlM 1, l1li4 ,0 t •• 1.".18, tile tl_ co-
1De1claee of pala .. reo ...... _ tlM t~ lIM'l'CW",lIeDl cbMDel., ... 
the appearuace ot till bror'h" wmtt ..... -.d.e ~.11t1e, 111 _ .. 
c .... ,the .. lecttoa at * Carftet ~ ot .. cia atatt_. ""* .... 

caXEi 
BT 
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.... _~Uca.'I .. 1.a"..~ 1 ••• tbeaelQia 
ant"fd fII a1tlla1a- m. wr .... ~ aotual _lQ ,s:. 01 tile palM 
tzoawliDI ow. • bauD ~, the ... "-toaMtca \1_ d '"* ProYt:ac CftiurII·".. calnlate4. 'l'bI J'eftlQ of .. c:alft1&. 
tlcu tIN talNlaW 1a _~ It.a, vJdcla ... *' all of * cJ,t.. 
tcuUca'1 ...... to vttlda , IdU1HccnI-, vttll cae exoeJ'1aa. 

'1'ABLJ& ~.2 

~ 1'IMI8 0ftADID III .". S'fM'l91 
BIIDt 

~ E!!!. ~ 
BeaIl_ 

VUbiD&tca Staten 

1 Mar.lT ~20:oo.,-o 1320:00.;,29 1JIOroo.~1 ~00."9 
2 Ma:r.~ 1310100.099 ~lO.oo.099 ~10Ioo.100 13101 CO. 100 

l ..... '1 1300100. fX11 130Ch 00. 006 1300.00.009 ~IOO.OO6 
•• 6 l~I,a.JeaIt ~a,a.,* 1~,a.~ liU!,e.~ , •• 11 12 '59.795 '59.1'91 12 '59. 12 '59. 

6 •• 18 ~a59.m ~.59.970 ~a59.9T1 ~.59.m 

~ •. " 1229a 59. 'M'2 1229: 59 • .,." 1229'!W' .,." 1Z29I!St. ,." ,..,8 
=:".~ ~f".'13 1~'''.'1T :".,." 9 *,1.9 '59. 159.~ 1M.".", .".~1 

10 ~az 1~00.,~ 1"aIOO.~ 1,,0100.'51- 1:50100.'50 
11 'llllu,cs.6ge rio HOOl'd lla:,cs.$e Ima~.691 

".2 DilCUaaloa of Ileet.zooo .... tte Ra41atloa u4 Ita 1'roPMa\1oa 

It ta 1ll,Mr fl'Ila tile fQNlOiDa tllat tM aplmlca t4 .. A-ltallt 
Ilwe Ii .. to • pulH of elM~1a l'a4iat1cwa, tile pW1Do111le 
.... 01 vtdcla u... 1a tbe ..,.., 1011 tncaaeaq ~ of tale n4So 
QMv. vitia Ita .at.. lJi-aa betwa 1, .... 60., trw ____ 
or tile alMa u..c ill tbt UJISlIDI-JCIOII'IDtI teata. It 1, .l8o eltU' 
Qat * nasaUca t.a preokeIMIl'~ plaDe-palar1Je4 vltla It. •• VIa 
wotcw ,...,..asGlJ1.ar. 

UlRU ... '18taokIT ~l 'Of pna ••• bu __ 4ftel" 
l' ~ be ........ UId tba ndiaUca 18 "'1taDt1al~ tbe .... u 
till' n4Jate& '" .booIr ..... ttial • laIf.~, JdI1d¥.A Z. 
...... we wiU ..... tbat Wa ...... I • .tIQrt .. call ..... 
1I1Q t" ".w~ " vIllc1l tile ...,., baa • ~ ... tIId cae 
.... 18 ., GI' oloM to tl» nrtue at the ..nil. 

IIIIR 
sa 

4&& a 
-- -------.. - -. - .. '-
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Vm1ca1 uteau 1ooatel. __ ot.W 
av.rtue 01 tbt UI't1II~ vt.U noftft, ..........,... 
01'81 ... of ~Uca. ... d 1IIdQ 11M. .. ~~. 
c ___ lnlo" 'l'IIeIe'" an tIw· .,..,... va ...... ~ ~ 
0117 va.,. Nf'lec:te4 _ the. l~. At YfIq, ...... 4Sa~'a' 
vJlfte PI'OlIqat1ca 1. aoJa1-.cl .... U1J~ ~tiala ft'aa tile' 
lD1Dpbft'e, t1w .tt_tieD U 01111.:" to tIIA ~ fA_. 
p1dea. 

".2.1 G1'CNII4-,..ve ProRyetto! 

berg propqate4 111 tM sroaad va,. U att.aute41>7; 
three PriDail'ltl tIIcwn, .... l¥, lift-iDa out ot tile vave, MIOI'P
UCD of the eDftI7 lIT tbe 1l'OUIId, _ tittr.ctica &l'OIId tbe ... tII. 
'l'bu 1&\tft' facrtcl' _ca. ~ M '"" 41.tuoe.. 0Y8r .. 
p'LaDa eartll tM 4ealt)' of ...., i. c1Yd lIT 

(1) 

viler. !o 1. tile ...., at wait 41naaoe, 4, the 411~ at 
which tb8 eDIII'lJ 1. obHne4, .. a I _ attematlca. 1D4a cHpa
ddt OIl tbe .lfttrio CCDIhoUritT aa4 4U~o ceated of tJJIt 
groua4. 1'2Iu at 4i.taDcel aloM to tbe~, the lInwrse cU .. tu.oe 
etrect 11 cr--, vldle .. t. IL"MtU' cl1.tuc .. a1IeGrpt1aa beG..- .... 
lU!pG1'tut. At" 4iltuae. lIDCh OYW l.OOO ka tbe .ttHt of tM 171&'"fa
t1D:e of the evt1a ~. ~ ... la .... 4U to Ilittnatlca 
aroua4 tba ea&'tll ..t be tUlia lAto uClOUDt ill ad4itf.~ to tbe loe ... 
_tlOft1c1 aboft. 

~.2.2 ~.V&~ Prcf!t!'laa 

Non of tII8 ftU'D" l'IIIUate4 he. oua" .......... 1 11 
prapaptAcl upwv4 tIIrouI1l 102» .. ~. alai da. an f,O 1ato tile .urtac. va.. SCille of tb1a ....., I. nneotAI4 ~ tM ~ 
8DIl I'~ to tbt ..tao. of tile euth. 'M. la bDIII .. cat
hop '117"'. propapuaa. 'l'be NtuIM4 eDft'g ., N ~ 
renect.l 'oJ tbe eutIa back to t_ iCDDli:pbete ... It 87 ,. apia 
r.naate4 ... tile pzooe .. J'IlIMW4 .., IIUIIbw of t.~. fti8 I' 
kDOwD u IaIlUp1e-lIop .1&7 .... ~ca. Att.eaaaUce 01 tbe 
.1If-". ... ..a... la ~ lIT till ~ on ot tbIt .w .... 
b1 loHe. tbroa4lta ret1.eftiaa at tbIt lcao.pbwe u4 ." tM ~. 
'rbe • .-rg a.ul., & •• ~ 41ataaae 4 I au. to ........ b 11. ..... 
b1 

.11f 

~-. ___ ..-rT 

~ ............. -
-------...".~.-
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(2) 

1a vblg .0 1a the -...,. 4eu1t7 .. \ =~ 41 .... Ira. ~ IOIIl'Ce 
III tM 4iftctiOD at tbt c:atnl.1:&7 tOIl' \bat pU'tlftlg .. , It 
&DIl I. , the "fleatlea coetftaleaU at the lC1D01J11Mn ... tM 
evtla, UI4 Il, the liliiii .. at ~ III the..se. lJa lICIt cu. R. 
1. coulc1.tnb17 IrMter tba II u4 ~ be oc.1UreII QD1\7. 

TM ftlDe wblcJa lit ..,. .... OOftl'l • v14e raDIII. 
It 4Ipe4a CD posrapblo lOcatlOD, tt.- at cla7 ..... 00 of rear. 

. aa1llatll at propqattoa, aa4 UIle at 1JlOl~1lCe 00 tlMI 1cIaoepbere. 
1"ar •• 11 8I1Il •• of ~, 1 ••• all the __ ., 1a ~te4 
DRl'l1l1C1'1al to the I~, as 1. _.11, 0.01 er leae, but 
.t lArpr &aIlel, parUcularl1at D1&bt, it ., approuJs =t7. 
Bees ... at taw I.ll... t:4 II tt..-l.1 UCl •• t:4 1Do14aao., 
0Dl7 the -.. banDa a tew re1'lIcticU at ratbft lazo ....... lee ~
U". mch ..,..:/ at a 41atu., lIOlDt. aa4 .\7-wa .. IDle. 1ft or 
Uttle II!pZ'tUIiCe a' Ibcrt 4tatacee tor lov-tnqaellC7 p:l"GlMIPtlea. 
'l'be MIla. t:4 1Ila14eDae lire calCIIlete4 00 ta. bull at cle .. lcal. 
sec-trl0 apica, rePl'41111 the 1~ aDI tbe..nll .. two 
ccmafttrio .,....loalllf..rrcre, CCDO&ft IIIIl c~, IQIII'aW b7 a 
dlItaDoe ot 'TO to 90 kit fer 10ll-tnquaGJ waftS. 

Becaue t:4 41tt.rac:aa III leDPb of llatb tra.,...e4 b7 
the srQlaII va ... u4 the Hwral .kT-waft ..,u. trca tIIa lcawce to a 
reaal~ JOiDt, the ..... uorlv1D& b7 ODI ..,. ., be ill ar ad 
of pbue vlth reqeri to &DOtbIr at c:eria1Il ~1e •• '1'h1a 
II"" pi .. to rq10aa vbce 1M .1pal1l ........... 01' 411dJa1aba4 
vlt!ll"HP8Ot tC'vba' 1\ VOIll4 be if ClIIIl7 cae -. lIVe IIOU,.. 
JlclilleWil', if. trtIDnittec1 _!pal ceaalltl of • palM repnaellUltle 
b7 • bull of t'1'ecJaea1", _ the clUftnDce Sa tnaftl tt. '7 
~ ... I. nail that tile l1pall ftooa two OIl' .... -
~. aD altentica 1Ja the tCll'a at the neelwi palM OCIGIIn. 
'J:bu renlt. 18 a champ 1Ja the apNtra1 "J"e.tat1aa ot the 
palM, ~ heqUeDcl1 rellaU be~ .......... otIMP 41Ida1aba4. 
1\ 11 DOl pl1b1e tM\ .n ..... 1-' or cl1II1aIlUca CaD OCInI' 
~ tbe 11*ttral rap of tbt palaeo 

t[111I 
90 

" , 
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At 4lataDcee trca 1:1» ~ ntftot"~·II'M. tIId, 
• pUllber ot~, larp UCle, .q. ....... C4Ul.~.eu". 
tbe eurl1 raclt.te4 at 1 .. ual.. ft'oIa to". ~ -rblW', ,......... 
IU tra1J1*l 'betveeD tM ... tIl_ the 1~. Ilttld ..... l\ 
1. COOWlllallt to ccui4a' PJ'Ollq&Uoa .... vaft .pat_ IIl'1neIM_1o 
'l'he e1lfta' 1. attcuate4 b)" .~ ou.t ot the ,.. .... lnat 1$. W. 
ca .. , .1Jl~ tbe e .... g doe. IlOt qrea4 OIlt ill tbn .. ~t' it 
i. attenu&te4 ~t1onate1T, a:PPrC*i_tel)" to • iDY'erM' t1rn 
POWI' Of tM 4i.taaae ina\et&4 of the 1Jnft ••• qu.are. M41Uoaal 
at.tAlrnatiOQ relult. tnlII BlOrptlCJ1l III the waft p14e. 'lbI aMra' 
elealty at aq po1Dt at 411taDce 4 -7 be stwa b7 

ill which 11 1. thl ... Z'U' 4 .. l1t7 at dlataDce 41 when OIM .,. 

beSlD to app~ tba wave p14e coacapt, &D4 0 &DIl 0i are thl 
aDl'llv "R1'.' ot 4 &nil IIi to coneot tor tba flDtte cunature 
of the 1tIZ'tb. '1'be ~x, CJ, i. the ablOl'pt1OD ooeft'1a1ed Of tbe 
waft 8Q14e. 'rbe equattce -J' be expr ..... 1D ~ UMble tcws 

I • JCelJcl) (~) .-cd C~) 

1D wbicb x: i •• coetnciaDt or cOI&Pu... ill laUDItb1q tile _w
pille ..... Eo baa the .e •• 1PUlc ...... 1 lD ZQUatlella (1), 
but CI doe. not haw \be ... yew. .. III IJIfUatlCID (1). 

".2.~ Appl1c.t1OQ to Obe.naticu Kmne4 

w. ~ DOIr Galli_ thl appUaatlC1l ot ~ priDoSplea 
to tbe ...... .-at. 4eaoriba4 ill t!aia repan. TM lIewda Pr'oYiq 
0I'0aDl 'Itae ... vell vltida tbI'J'fC101l when pno'laal17 aU the 
eaerl1 ~t"" 11 trauatttK troa tbe 'CNI'O' b)" ,be poGaII---
1IOIIe. Beaaua. of tbe o~ .. of tbe ncelYiDC 81te to the 
loane, 111 811 c .... , ... tile 1cftr .tt .... Uaa 117 II'CMIII .hoq\lca 
tor tba .pea __ ra~ of thl palM, tbe .~ .. ot tile palM ... 
reed .... a\ tbat! .1ta., 11 1na' l1ttle alt.N4 bJ' prc:IlIaI&UOIl .theta. 

8111 
91 

! 
-~ 

......... _--
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ft. 1e11'O~ 1a vell wttlWl ~ na1aa v-. tile. va.,.
pS4e ....:Ul MJ' 'be oou14ee4 aDl1aabJa. '" thta U .... tile 
1fQUDIl"..,. 1. 10 atnae1l' .t ..... tacl 'br IfOIID4 uaGl'l't9ll-
loe ... 4_ to 41tt'1'8ottoa U'ClUIi4 tile ..nIa tria, tt MJ' _ oau~ 
cc-.lAte~ ,da.'. '1'be aa..Jsop .q.".ft ..se. 4111,"" ao &)IlIfe
clale ellC"&J ~e • dUeeil ODe-bot patll 18 _ ..-Wl_ll7 
pcte1blA. eo tbail • ....,. to uoite tbta IIOI1a _t be 4SftIaote4 
afDUDIl tbe unb vitll atta4aat -"17~. fVo"t tbne-, tCNl'
aDI b1pIt-bct ... are plnt .. l'ble. aDIl tile aIIIlM 01' 1DoUeace 
are '0 era' that \be Z'en.at1ca coett1cl1ute .. laqe. 

'!'be alta at. ISoIaJ.4Gt 111. 1D a trauUlma npc.. 'llMI 
pooua4 waft aD! tbe one-bop aq,.... ul1ve --17.U tbII • ...,.. 
lI1Pr CIl'4.I' ... are .lao ..-lftt 'bU acept tOIl ~ two-bop 
1IOCIe, lit.tl. eMI'I7 1. 4811 ...... 1»7 theta 'becaue of tile low re
neettoa coett1clleDt.1 tOft tile _U aBIl.' of bd4aGe 1ImtlYel. 
It 1s CQIlYeDien to ..... tllat Jalld .. 1& at & lUffto1eD1J 41ataDce 
troll tbe IrnIda ProY1D& 0rauD4 tliat .ft-pt48 aPPl'QK1latlcaa M7 
be cou14aNcl f1'oII that PD1nt outwI'll. 

~., i'YAI.UAn0JI (]I PllOPAGAUOI COSl'AIfl'B 

Varlaua couteata __ for calC1&laUGD of t1e14 atnapU at. 
low tr..,..ate, &P1*I1' 1D tile llta'atuN. JIowoIw. beaeue of 
tile '""T aPIOial DaWN of tJ»M obaenat1oaa, 1t "... couidae4 
u.~le to derl.,. OW cautaaU troa the uta t.beIIMl.,... 

'l.'!Ie tint at .. wu to caldlata tile total nercr "-1'7 ft
cde4 a' nch ot the .tt... 'l'Ma"... 40ae 1»7 .......ua tbe de
t'l.ecUoaa of tile o.clU0acape8 aauM _ tile pIIl.M at rep].u ta
tenalA of tl., A t. 1'IIa or4'-tH eo o1ltaiu4 ,..... squan4 aa4 
aaUlpllM • tile aquaoe of tile reduotioa fao1:GW tor caMWaioa ot 
0I01Uoa~ 4etlecUoa to -.olt. pel" DItU ... " tile leqtlt ot 
tile U_ lD1:enal lDYOl,ftII. '1'IIa qa.'Us. .0 o1ataIAa& "... .-. 
_ 41ri4a4 bJ' 3iT 0-. to 11,. tbe Naulte1A JOIIlaa l*" aquue _tv. '1'Iaa PI'OH4 ... 18 npruate4 1A tile tolloYiDa ",'s.. 

1Ja"b1aJl h2 1a tlIe OI'tiD&te ill ceats..t.n OIl tile ONWOIOOJe, 
.,. tile ndDot1oa tutor, aDd. At tbe the latenal betv ... 
OIICIidatee. 

s sP.g 

• 
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Ia lId41ttca tbt IGft'g -..1 •• obtalDlcl"~" ___ ,._~ 
at tile 3tva46 Prov1Jic 0r0Iml ..... DCnaUI_~tO";4t.ataaa.l' " _ ._ " 
1 a troll tbe louzoce Sa IW:cClll'Clalkle vUIU'it1Ja\1ai (I).. '1'II:f.,. TO"" "-.": 
dcae '0 tbat eMl"11 trca t_ nr10u .hote" cGUl6. be< OCAllll_UIt .~ ,', " " 
the 411taac .. ot tJ. recari1q .lte. ~ tM lOUI'Oe" ".."" 4Ut'w1ldti ." 
tor the 'YU'iou ebotl. In.utq th1a ~lU.tl_ 1. .. .... ' . 
• ,... that sraaall-vaft UICl'pUGIl 0'"'" lUCia .~ d:tet8DaM ". '" 
nesl1&1ble. 

'l'he eDVg' deult1.. calculate. tor the vvtCld ,bote are 
preleJltecl 1D Tab~ ,.,. III caM • .,... a-ta lin lack1lw ta tile 
table, 8Ultable "c01'4. tor c:al.cNlat1lll the eDerg were DOt 
obt&1Mcl. Alao the eDlrG' -..1 •• "tor Sbote Bo. 6, 7, &D4 8 ... 
ft. BelV01r an a little too low, due to tbe tll_ vb1cb ".. 
CCGllecte4 in the reo.inac circuit to .U1I1.D&te iDtertereace 0:0. 
NBS. 

'1'ABU .... , 

ILEC'l'RCJfAGDl'IC E1II!Q1' RADlATID I'RQI sams lfO. 2 - 11 

bl'11 Deallt7 
10 ObIUYe4 at lura' Deu1~ EIlerg DeDatt7 

Shat '1'otal ~ lIPn lfcnal.1sed Bl, Obi,,"" J' sa ObH1'ft4 at 
10. Ir (JOIIIH ~~ ka (J/a2) 3011l4er CJ/: ) ft. JelYOll'(.1Ia2) 

2 8.1 xw6 19.50 x 10-' .299 x 10-6 , 0.22 x 106 ~ x 10°' ,. 
0.'1 x J 121 x 10°' _\ , 0.12 X W6 28 x 10-' '1 10 

6 10. a. x 106 2490-;-U,-.~;t.o1'\;it, x 10-6 .018 :I 10-6 

1 1'.9 x 106 --,sooiC'lo·'1'\ ~1 1- .... \14' x 10-6 t .cce :I 10-' 
xuP 

~1. to I 
.009 x 10-6 8 '.1 1360 x 10,", I. \ j.:.:lOT x 1.0-6 

9 1O.~ .,w6 2ftSO ~ ·lO-:r'J.,tJ~ ::l~ x 10-6 .007 x 10-6 
10 2.8 xw6 "680 ~'io-"'V;"I- -~1 x 10°6 ._ X 1.0-6 

~I' 
11 9.2 x 106 2200 x lO'"' 1.'43 .009 x 10-' 

mlii 
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'fABI& It. , .. , 

AftIIUA1".lc:. IJmIr AD ~. COIrJ'XCIII'l'a-
:rt8 WAft GUIDa MtIJ& BIIaID' 1000 !II'" .. 

SJIc\ 10. ~ kitr· 
(10110) UltllOf (iOJl«JtI: -),~, 

6 6.02 • 10 10., lE 10·' I." 
T ,.83 . 10 6.8 x 10·' 1.,· 
S 6.13 - 10 1,., x 10·' 2., 
9 6.1' • 10 13.' x 10·' ,., 

10 '.98 . 10 9.6 x 10·' 2.0 

A ....... 6.~ - 10 10.8 x 10·' 2.2 

'EM CClft8tut. fer tbe Yaft.p14e del of ~'lCID to goeat 
dt.taac •• -.y be der1w4 trCIII tbe 'falUN of OG'IJ '4eIIaUt_ as,.. 
in Tabt. ".,. Expzon.lac ~lOD cr.) 1Il lopd~ to tile b ... 10 
aDCl DellHtiq tbe til'll O/I1D g " .. il1ch 1. aQRuat1&~ 1IIl1ty, we 
haw 

loe I" • (1) 

'l"Ms'e are t1IO panatteH to be a.tenlM4, I IUIA ~. Ul1D& \lie 
'k_ tn. ....... Prorizsa ~ BcIul.4er, ... n. Bel"IDV, tbe> Ml.. cula'" ~ aft .. 11 .... sa 1'a~1e ~.,. It 1a int .... tsq to 
ca1ctala_ tl'ca t1lM- ~ten tl» ....,. to be ~ •• Pt. 
Itl~ tOIt Sbot 110. 11, ~ vtllob DO ob .... tlC118 laZe aftUa1tlt. a\ 
BcN1de. 'l'be caleu1at'" _1,. II 0.0120 X ~.l JCMle- Pw Iq1IIIH 
1Mter, .... tl» obeerNl Yal_ -- o.~., x 10 300W,.. .... __ a 

Ia l»lte of tu re1a\i'ft~ iGOl aare-t or tile GaanaPa a.
t..u.& tr.- the fJatiY1dua1I"', ~ I' ...... UOM _, be __ 
in apflJllll tba ~ PI'ODeIIIUce cala1l1atta. UII4W oUIw caa41,tCU. 
'1'lIe,pam4 .t.t.IIa'iaa 1A4es _IE. is aownte~ dft ..... tOl' u. 
pa\1ftl.W tenaia 1Jm)1w4, 1nd O'IW "I1CD1t Ott pel ccaltn!.,U,. 
it VOIIW be caaa~1t 1Ha. For pro(IaJa\ica 0.- ... vatW, ..... 

" 
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I' ab-JCiLo]D1i1c •• j~~W"illj~.a1j~~~ tM prtl101,al loU 1Ja the .• urtace 
vaWil qan ~ 1Jlftra ....... , beiDa_due ~ ~ 
vhf.cllta 1111l1C1'tu' a' 4Utalaatt. O'NI' .... 1 hua4nIl k1~. 

'l'ba retlactloa eoeft1ol. of tbe 1~pbU'. "'81" 1A _t. 
.... 1& 1. reli.able tor caleola'loa of neel"" eDerg fer appt'CllllWate17 
equal 41.taacee aa4 al.tlar HD1tll qlH ot the lUll. 'l'be valu. 1. 
Dol nltabll rr. uae wlwa ~. path u.. ill darbea. 

ne coapl.1l11 co.!t1c:l.eat aD4 atteDuat.1OD ~ c~ tOt 
folia va ... -aul4e 1IICIdA1 an a.,14d to eo. 'UDC~ .1DOe obftna ... 
tlcu at ODq tllO d1atallCee, 1000 IaI u4 ,ltOO n, vue Idea 1D the 
e&l.cUlatlorsl. '!'be • .u val_ at tile effectl.,. cOIlPliDI caet1"1c1eDt 
1. clue ill part to tile &l"bltrU7 cletend.DatlOD to,.. the f!IIWIl'SJ at 
unit dUtuce (1Ja tll1e ca .. tala .. 1 kII) ... ret~ 'Ial1.W. 
'l'M. acoounta tor abollt a buIIdNIl-to14 t'eIluctlea ill tile a~t 
coupllnl coettict.t, the raa1Jau. tutcr at 100 rell1llt1DC t.na 
•• cape at 1;be enerl7 traa tM tlU'th-10Dc.pbU'e bOlml1al'1" vlthla tbe 
tint tn INDdrecl 1c1lCM1ter.. Bxpreue4 ill d.eo1bel., tbeN 1 ••. 
40 4b 101. repre..ate4 b1 the .thotive CO'I1PUDa coett1cieDt, 20 db 
ot vb1ch art ... troll sec-trlc ccul4aJ'aUCIIa 1D .... at 1D tbe U8UIIp
t10a "pri1q tbIt po1Jat wIMr. ~ 1. MMUI"eIl, aDCl the reealDin& 20 db 
troa actual leah ... 

A dUtereat cU.e~lbuUCll at 1oe ... betne tlla coupl1J1& Ilad
t1clnt a4 the att...,.tlOD ~ 1I1Pt .... re.oltM 11' dI.-naUOIIAI 
bII4 ben __ at other cU.~ tbm \baa. 81""', aDII. certailllT u 
tM .oace aDIl rec.1T1D& dwe W all. ~ 1Ja daa'taId.. Jfoveftr, 
the att ... tSaa 1D4a 1. not l1te17 to b. ia appnc1able error tor 
dqUIM propapt1oa. ~, 1t 1. ill pel -sr .. _t ,,1t.1t. tha 
attesaaattCD 1Ildu tor dql1lbt ps'OpIpUa 1D the vert low f'reqQeIac1 r ...... o'btIt.1II.M traoa ~ ________ o~· 

va.,. traualttue opetatlq a' .,.., low frequeD01 ... 

4./1 IlIIROI RADIADD l!C!I saJRC& 

'rile eDft'IIT a. .. itte. calaUlat.4 ~a. tJIe obMnaua. a' * 
dtM at ...... hGrilII 0l'CUDII ..:; be u..a to 4.1'1" tile total .1 ••• -
---,1. nerv rediaW b1 MOll b_. Aa .... apia th&~ teliaUca 
occarr8ll tro. .. IbcIn YWrit .. l 41plA, ta. ....., l'..u.at .. 1a cr' 
41NcU$. U prapact.1oaa1. to cC»'4, VMn ~ 11 tbe IIIIII1e 01 
elnaU_ abOft tM llarisoatal. 't'IiIt total. ..... 11 ~ 16 .a.ftII.~. 
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(10) 

10 • lD tbla cu. 1HtiDc lJa Joulea per aqun ...-. 

sc. Heenatioaa _~ tie lle14 resu4tq tbt relSd1U~ or tile 
ablolute .,.1,.1 of tire ezaerp.. calaulate4 ftoca tile elata, obtaiDecl at 
tbllfn.da Pl'OriD& GrcNDIl, altbauP the rela~l~ val .. eft ~ 
ecl1l rel.1&ble. '!'be .-.11 value tor the coupUq ooema!'" .. tobe 
h1sIt val_ te. ~iOQ of tile pOUD4 va .... neat_ a' lbaWitr, 
ca1cu1ate4 PNrlou17. AIP.t tlJat tlw 8Derl1" ~ - too l.el'&w'. 

'Dw11Dear relattoallaiPbetveea Tle14 aII4 total N41atA4 .... ." 
vbID tbl 1w1cht oorreotlau 11ft appl1ecl, ~ be foI'tuitoua. lfotl1nt 
caD be ooaol.lalecl reprcl1D& tlle1l' &p,11oabl11t,. to VH,... baTlq 
71.lb tar CQta!4e tI» rucu of tboH uWl,," bfttI, or to ~ 
tnea lucia •• ~1.U' wnpou. 

Coaa1.4erabla lntereat b attachecl to tire 41rectloD at tbe .1 .. 1:&'10 
woterra41ate4 f'l"ea tM laII1"ft aD4 recOl'4ecl at tile UU' recet.V1D& 
.It... 'l'ba cHrecUoa of tbl. vutor tor tile ..sa lDitial pUN of tM 
pula. vaa tire .... SA all can •• 

'to obtaia tbe re latic:a 'betweD the clU'acItloa ot CNl'Z'IID't nov iJl 
the 'OUI'Ce, aid tire 41rectic:a cd 4atlectic:a of tile oaelllDecope, ". 
expre •• tbe N41atloa .1ec~tio fial4 iJl tesW of tire ftOtor 
potential !. aa4 thea relate tlMt latter to tile IOQl'Ce CUSTeAt !: 

:I • • . .i.!.. J 
- c} t 

1 1 (r t r) ! (!:o', t). - -' • i' 
V I!: . !:!.I 

! • 

~ a CI1IZ'nft vlaiob II iaCll'ftSiDC ta tbe 4cMwU'& cU.nouc.. 
11ft. ri" to a .. electric tte14'poaltlw Ie tile ,.,.... 4Snotlc.. 
'l'b1a cCIDIlualOil ..,. be abloke4 tbtausJa B I ualda tM..hot tlat tbI 
Po.rDt1D& ftCtar ! s! I. poelti.,. Ie tSe cliHottc. 01 ~ nOlr. 
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TIle UlteIaa-oMtll.ONGpt oa.otScu .... -. ..... _ 
ctef1eoatoa aCll'ft.,.... to ... 1.etri::ncl neJA . .,.su"'~ . 
receS-dq .ite. V. tlwnRft ooael_ tIU.tlarillida:C\Wftd ia;,t_:' 
loaroe ".. iDanuSDs ~ iD1'~. tw: .n. a ...... ; 1'l'da ..... 
DOt applJ' to the .-11 ~ttl"'-aaiDI' pr ...... cbHnwi 1* .~~ 
c ..... 

RDBRiICII 

1. Bcaa14 E1Da uI I. O. Blake, Jr., ~ selt-IlIpt4 ..... of. s,.. 
_trical AIrteDIa-, Proo. ID, JUlT, 19'ta, Vol. ,0, p •. ,,, 

2. 'neledell __ ~, 1t84to -Ioi" ........... (lIIlanv-BSll 
Book COIIIpI,q, l~), ~ '!UUce, p. 813 

,. E. a. JaaQi -AD 1Icpu~ llmat1p~lca of 1» ~
hUe. of CertafD 'tJpI. ~ Iow-, ~ DII, 1m, '101. 21, 
w. -,6'-168. 

~. B. D. Encl-"" aD4 I. B. PU'tl'i4p, Jr., ottDYMttpUCD of Bar~ 
JllM~t1c S1pla-, 1.01 At... Scteat1t1e LabontolT, 
UDinnit7 of c:aUtanda, .cw. 1m. 

,. 'f. B. LN7, 3. 3 ..... tU, ". Q. !labol18 ... A. r. I. WSoboa, """.,.tCl'la ~ .. R.n.-ottc:. bl tile ~ of At_.-n .. ·, 
Proo. R07. SOc., 19'IO, m., D. lZ.,-l$. 

6. 3. D. Be.t, 3. A. Jatcl1tte, _ II. f. WiUII" ~ IIl
" ... ttpUCIU wtt.ll VU7 l.Gftt VIrIw. Retleotl4 r.ro. * I~·, 
Proo. Ro7. 8011., Sqt. ~, ~ p. 61~. 
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