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A. 

~n~ fiel~ detecto~s • 

. 
~ :s. . 

1 ... 
: .~· 1. · Y.irl ian Photor.:~oo':q 

In tllis area of i:'\v~sti;r.tio~. the iw~ort<.::u: device fc;ccors ~dl ir.to 

\ 
and 'E'Ccon!ir•a dev.ices. 

field (so~c· •. :hat t;i~:~ih~ to a rc:~ ~::- p.,;,·er so\•;:c.:), 'i'he ?~,;he c:h:.rrtctcrist i.cs 

' · 1 01rc ~:hen in Fie. l a~~d ~rc (f.) p;;lse. h~iaM • 20~100!~\'0_lc. (it) p~:l~.~ wi.:lth 
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p:..; .!.s~ ~·-.> ·tJld :-.cl~ t.")c ., , [·;;:·~u,,., .. ~ . •·•c--~ 
••YT• .,._'II \.•"- f ~ .,. ~-

;1~-.. · -•• · ~ ~'.·,!s •. :\·.> ·.·o•.~.~ ~ •• ·.- ~ ~~~· ~ .-. !~~ '~~.-.v ~ ~ -~ ·-·~•i-·• .,~~~·- -- ··~ • ~ - - - •·r ... "'". r l - --"- ~-- v- " ..... ~\.0 • • \.:.."Jo~ . : , • ••• v ... ~·~:~ .. t.•:; •. ~ 

{ 

t\·Ie~&\ t!-.e s:>~c i. m~n t.r~d tha fi l:n in ord~= · .for · p=v?-.!~ chenn~l foLr.~ t !(\;1 to -, 
occ~.: ·c (liS a result: o! 2ositive io.-:. ch1sted.01z a:.:--o~;nc\ tn\.t clc:ct:oo st:c~:::). fT'r.\! 

. . . . '1 

elcct1·ons cxi:; f:o~J tho! su::f<~ca .,,ith <li:zer\:nt \leloci:"i~s a~d t'l':is i!\cluC:u . . 

.infoT;;lnt:!.o;l about · the o~j.:c_~l If o•1~ ;.;sc~ a D.C. por,; ~._: source. C(!\<ilib:;.;;;io;1 
. • - f 

. ·1 . ~ .• (:\1 

0 "' .. · cl-~-.tr'·ns C'lccu~.s · an~~ th"' l.·~ .. .. !•.e 1's "'~"'·11r-, ,., ... -~ .. DC in th·~ f:~.'r"· .. "'·· .~-.,.·-·s -•·T v - "' " ' '"- .,.,w.., - o -" , 'I ,_ 0# JO.·v·~• · oo~ 

sisn~l ~~ elso used in the pul~c so th~e one e~~ decr~~se the s~~e of.tha e~uip· 

~ t:e,; f .• .a., the c l.cc.t..-oas c~a cC\:::i.: from d i ;7ferc:lt 1,11 rts 9 f th.l s~~in. 

cl u1' ,1t:; C) at of about 2 x l0- 3 $CC is ,,,~xir.tt.O'l t:t'd ~ f 'I' is muc'h 1.'\~e••r, the i:::'lg.:l 

i.s llCI{tf. 01\ u .. :l othc;:- h:md. if .. is. too s:nJll, the chi!a~n~l c!isch~rza'' Pi"OCCI';S 

· l"csn'~ h<-.ve ti.•::~ t"o dcv~l~'~!l (for eCI:~:.act p~;o::CI~U;>!ly, one e~n u::c-:- '- ·x ~o-" 

1.,.,. .... 

•• ;>. • \. . 
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l"rz~t-,. c-f co .. n ... s~). ~rr.~s, qu~:\t s~p'-~l &c~e:;;~~Ts \:!i~nz. b~tte....-~.::s. :.1·ar.r.fv~:.~~::. -·-. ···- -- -- --· . . -. . . . . -··.. . . . .... 

• IJ • 
ce.:~~cn3<;:·, t~lC ob jc~ t · i~ 'l::c~d 't~ ~· .. :~c~ t~~e t'.t10 pl.atcs to \·1hieb ,.o ':.:a;~ 1:. 

. ' 

. 
tha fil;n j;pe,'!d and on the p6'·1::r c!e:-:3tty _ o~ tha elect~ie field. 

r.:D.'J ba p'l.~c~d bct\·r.:en the' obje:et &n•t c~;:zcito ·.: ·ph::e (am! fib:). -::~c fil~ 
••• I '/ 

i3 bet\~~~\ the eondc.-:scr plate 1\lH~ the s~::eer .. ('[his sc;:.:~n c::h&ne~s th\! 1 

effect.· 1>~o~r.~ly by its scrviai: as r.' ca~le:et-::i~ Jo-::.o:: typ~ o~ cffcetiv~. ser~.:,~. 
1\\.:lt<:>t•·l h film it sill f th~t. ho:s b~~ll c~:::-.;>1~::~11 c;q>·:>~~d a:~d li!\'Cl,:)?(!d. 
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only one electro'~ is ,ne.:C:~~. In th:\,. e~se, the l'l~y ucts &s tro~.;r,~; i.•., 
; 

only o~~ htlf of· the d~viec, p•esc~tc~ i~ ~ia. 2, is needed. ~~is !t~ ~lc=· 

trodc proe~dur~ is us~~ for the Kirlian ~ie~cs~o~a, illustrate~ in r~g. '• 
-·-ur.ca it is itnlied to the body~ ?hotoz-:.-.r.i\':.s of tha one-elc.:t~odc c'. .. w~ca ar.,:; 

th~ r:~!.c.ros{'o;>a 2:'-l shown in ~ig. 4. 

In thh C:cvice, r.o> diseht••t-= occurs ~t poin<s A or C but do(:s 9eeur tt: ;:oir-.: 

10 er-1/.nin >.::.d g!v;!$ a r~ovi:l3 l1:'.e . car.eh&:-g~ to cx.,C>sc l:hc i'il::\ in tc--~uol~~¢. 
·~ 

thr. nr rC\;lZ\!.-n\tnt 0~ • i'it. ?.. Controll~d ~9~1:;'hts :.rc: ~P~~t ied to the ci~·JiC\: a~.e 

. : .\~ f.iJ.r.~ 1,_ 
••l' ,.,ul! c:!. tll ru\:z;\ nt ,;(\:~·:! ll.-:rtf.et.;7 "!:. ~! ~·~ ~~ :-:;: \ •.''!; ! ~~ t'· .-. ... C i ~c:~ ~=.,;·~ 

f ... ( .. .. 
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~ ·.vest or gt.:;:~~n:. of ·c;,~ =.Ati::::~el w~~·c:~~ ~o~l:! t1-:e;l :,~ r.odto~.::c! r-:·.o:o~ri\?:~:r.:-~i.ly 
;, 
" frc; r:l r. cas tt~.nce Ol." d isill.ly~;! CO :'I~ i.nvo~sly v:!a c: lo!.<:e -c: ir~uH T.v. 

,. 
ir• 1%3) w'hich utili:o!.c·~ a • c~~l~ctiv~ tr~ns?~r~nt 

; 
cl),:,.~~c:itor, to \lhic:h a hi.n~e~ min·o::- 'r:t\S cttachecl, and ~ flexi~le cor..duc:~!v~ 

nat. J. phot:o~rapllie plate is plt:c:cct over t1H~ fro;lt or to;> of th<! c.:-~.:\;c ::.:·: . 
SO thll~ the p:-int:s. \·IC:ll! cncr~ly COI'o~11CI: ~rint& \-l~thout· fOC\;Sinz. 

•ihe. forc!l,Oin~ ~cviics all o;>i:ratc 1~ air at 1 ;~t:r.:.>s~hcr~ prCSSI.iN; !f 

even ~ith Lhc clcct~ode sc~nrat~o~ t~crc~s~! ta 20-l6 c~. A~ a pr~3su:~ ~~ ,--
in·~~.r. U~t-Olr-c:.r •• • :~_ .v;Eu:tl dbpl::y sy~tc:: ~o:s!:-::: 

.. . i •.. 

' .. ·-. . 
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\!l\.!c::~ .. ~~·s ~~:o: ;, tho o:,;,~~t: t:-~:>!. r.o~ c, :1 ;. ~0·~;,.:.~:-hi.<"~ c!i..:i.cctri.e ~~l!.'i c::.·; th~!::.:" 
. -........ ~- . ~ . 

. . . Gcv:;.ce <L~=t ig~1. 

/ . 
~h~ ~e:ho~s hgva bee~ lev~!O?~d !or !~~~~ 

. . . 
In the H=st ~c;s~, . th~y \.iSil c:ol~ e::-. issio~ o;,::ain~d in the s:.-::~!1 iN'.::::-:g. c:~,:::~.:: 

E is cause<: ::o ~ecr~r.sc :!.n t~:a ~~<!oh· to ~,..,. lC.;V/co (s~a ~iz. 9a). 

~a~nific~tion. ~· is siv~~ by 

·. 

! ' · 

(1) 

'ri'.cy l'.av~ o,taincd val~cs of iJ.,.... 3!•0. 'l'n~ s~co~d rr.ethoc! is e~rric.d o;.se in ,. 

CRT ty~a device es illustr~tac! in Fig. ~b. The short el~ct~od~ (e~t~c~e) hts 
. 

a fielC'i il:
1 

and the la\"g~: el.:!ctr.od..! (r.nocia) has a fie~d :!2 (r.:1 ..., lce·ac;D • 

. . 
(2) 

.· 

\ldn& t:1c -~·.v. tub,, typ.;: of dcw~cc, one r.d.t;ht expect thtl: the eta of ... 
~ ~ .. ...... ·---. .. ... 

. . 
ct-t;tli ~ico~ io;l. n.,,~cv4o.·, ~ccc.us<: of ti:c M.r:h v;:cul:lr,; n~l\~~~ in ::•;c!t ~ C:cv!.cc ,· 

. '· -,.c.-.: 

' 0 .. . . . 
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--~i-·i·~ ~-t··-n· • cru n L. , .,.. r"~ .,~. • 

it l 'ih~ ~;;e c,f the ~i~l.::~tj:$. c i=!~::-i~'lti;~;. t¢ch••ic;\;c. 

'k 
( I:: \~o;:!C: 03 ~s~~\:l to ?~r;:O~L: n.e CAr.~ri::-.a ;;t 

sourdcs do not significantly disrupt the ~ultipl~ erray p~tte~n. · 
·~ . 

ic a n.r.. ·:I::Ji>lHi(:r wHh. a 'td.gh 1. n~ut: ic.;?~dr.nce ~nd ~s !'lattcry pow~xcd~ V"-•Y· 

likely, the ~xtcrnal skin i~)cdcnc~ i~ ~r~Angcd to be pl~~~d in p~~ellel w!t~ 

. '· 
t.l>ly lr11:e~. th~ tot:1l op.::r n t inz 1•~:->ut iwj~•~r..,cc is uild t~rc<l by ·il'~c~<:as ir.r, 

. 
:-:-.. ~· s': ·: ~· :')·.: ;·. :.e; ~):~~:· :.. !t·,,·:~·V:"t~- # ~r- :l · ~, · ~:··.~,.;:-: Or loc· 1.t~;':r. ~:-t ~-:\.! ro\;~~~~ ,,.;.. ~.::;! 

7 - · 
~ ... . . .,...--. .. ,• r .. .,..._._ , ,. ... ., 
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. ' . 
tr:~o~ly C:u;.·~n~- sle~;>. 'l'i1~ C-1,.i\'3le;'l::: ~esis::nnc~ ovC!r the s:!rno lcn&th Clf ~ktn 

a;.·~ inv~ s t ist.ting ~~'l d ::~tn.; ti ~a Cllr:'~;lt c!~vieG and find that v~ry i L'lt~:-es:: in~ 
/) 

· ef~(:cts oce·..:l in t'he re~io:'l of l KP. p~r s~eo:1'\ (sine~ one· now :;ecs the i:::li&i- C 

. 
50 1:0 for ::,,•o 01djs.c~nt nee~·.,.,~ points an.i vn:ics .slo\·lly, as the ~i~tr.i1<;~ be-

s .-

. (2) . 
As ~ointcC: o1.1t by l'.<i;.r.lcnk~> · , 

' ... 

• 
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. . - . ·. . 
r;.~z~. :-.. ::, !r"r-i c:o~::r"l gro~: !l A (t:--:~D~ t!,.,t; ~!y:?:1o!:~.x;-:.,~~) ·th.:-"~&h ~~ C 6ri~ D ~:"l 

~ . 

\ . . . 
:lo'~~v.:;r • i ·~ ::}.c c esa o i o~rd :i.nary c:r.:otion~l~ s t~a.!s • th.:se: 

patt~~ts exhibit co~ductiv~ty variati~cs. 

. . 
clc-ctro<li\.>, Cin c:ry $k!.n, us!~g lllGtad ci.rcular ~l?.c~rol~s o! .S to 7 :ru~ ~~;.::-. · 

I • 

ct~r. a ·.N1.-I.z co~.~~~.:-.~tio:t yi-=lC:cc £ ?o:o!r.::iLl differ~r.ca of ~!>out SO r..v. A: 

to ~grl). Likaw!sc, b~tw;en two net~or~ p~i~:s 1 usinz}b~ s£~~ ~lectiol~ re•­

to:-i-'\1 (Xf ·~1 or l.r_-l.t,, s~y) 1 th-l li:•tc:.'\:!.~1 c5 !.ffcret:\:l! is e&dn elosc to z~~·c; 
. ~ 

It ill $u~r~. c;. z,r.c: to l>li"!::.:~ . C\1 ~lr:ct:-~dc~ wi:'h ~i nr I•& (th\:y us~ dir~~:.:!-:\i ~~-. . 
ch.-c•;·.~;:::-A~). ,",c!r.n·.c:::h-. fi:-:C:s t.hr.t, th~ {; ':."t::-.:-<:-:- thl.! W\.l~k !unl'\tion diffc~ ;·.,;-:.::.-:!, 

- g ~ 
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-·· \ "In e;t.scs o~ ¢1:-.ot .. io~t..l-v~!.:!.tive <:>;~it~::,o•~. :.~.~ k'":~n~·lcl di;reru~~" ~.v ~~r.y !:-;-
~ ~ I 

c:r"<:sc u;? to 100 r.1illivo"!.tz: ·J Us in~ ~m:-dlc:l conn.:ct:io:1S be:we~:l. sev.::-:1.1 n\l:-

W\>:-~. ~~ii:.t:s. t:1e vol~t.t~ ~~.-:~i-~.cc! r:lt\:; be c~ ~i.g.~ ;.s 0.5-l vole ai.~ ::-:c c~:~cn!: 

s:cco..-~ii~ly i:'\cr.~ese.! 1J? ti> so;!:..! s~:;~-;r£t:io~ !i;:dt <; = "lO~A f ... -.-: - ?.ti:-, Za • 
H~~~A for l ~"irs. etc.). [ihey feel ::~a:: :~is bic;i1 c~;-.-.::;.: C::-~~~ cou!G. ·;,a 

·--1 po~ .... ~~ ·a $ili4?!e tr~:asisto:- rz.~io ~:t\! a s::.c;ll toy vehicl~. __. 
Tr.ey fir.:! th:.t, .r.s t:~~ ~lec!:;:c,Ge &:-e•~ :,. i:t~rcas-::t:, ::ha 0<\:v~lo~~~ \':Jl!t.,c~ 

v. incre~r.cs. Thay Al~o fincl.th:J:: sn A.C. ;n1lsoel is di1o:inished r,s tt:a ar.?>:: of 

the clcctrod~ increases. T~ls is illustrated in Fit. 12 ~s a ~lo~ of V vs • 

Cu'L"VNi, 2 t~<l ): 

10 -

---~ n .... 
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,. . ..,,. c~·)- ........ _ .... ~ ... , .. "~ -""i• •. ,-._, "o- o- .. - -· .... ~,. o" -· ... -,.i- .. ,~-~ 1"t ~s ,.· .. . ~ .... "''"''-= lt•i .. ~.-.. .. -.v• "" ... ,..,.,"' ·••• •·•: ..... ,. G.~ <L • • .. -.;;; _..~.. ... ~~~ ~ '\.. · •~ .. 0 a;, 0 .uw -. .-. .... .. .. 

~or _,~~ ::!:'lvt~.- b,.;t :!1is tia.:a t~~e investi&&~o: £lso ~~~­
~· 

. . 
. ~ ~ 10;:..\; a lt.r&e~ ca;>t.~it:or (~,;? to lO.CvO~Q \,;O~•ld ;>::-o'D6ly b~ b;:tteo.·. Th::::!' 

f:lil".C~ :0111! !;v prl'lctice, o:·.{;shoulcl be ::~ ·~e to inc;:-~;~s~ K sig:oifies.r.::ly: It W~3 

E:t.::i:c<! that All:. v. ·the l>:{ p~rforn•ar, is Olble to ~:.-ocuc:c: K • 9 witbo\Jt tqo ~:·c· 

. ~ iff.i.r.t:lty. 
. . -~---~~ . . . . 

~ ·~--- --------~· .~ · - · ··~-- --.-- ---:---.. .:..· _ __.,.:.._ . --· ........ .______ ___ .;_ 

·}. ,. 3. ~~! ~_J;_f._•~_c_r.! :.. ·(~1._ 
• 

~h~:r find thn:: th(! ?!. :~cS.nr, of a fih.: ~11 ~~ely.'\ r.•s hct~<! C:uril'lt. th.! Pit · 

1 • . • • , .... 
j. .... · · ' " 

ll . 

,~ ·­' .. , .... 
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-'--.•·'h- ~ .r: 0~ ... ,.~ ... ~o.,· '" .. r j. e ~ ..... ft.- t' 1.. ~ s· i e ~. t ~ ·o ~s t ·' ,.-.•.r'::~ .• ~ ..... ,J .......... ..,.. "" .......... .-~ • .. -~ 6ol>""• c.u -. ....... ~. ne • L< tl O&'lu1. .o~.0:1 g .,. v r """'IY_.__ ~ 

' b"t::-nin;.. feel i~-3 0:1 CClr.t ?.ct. T:-:c:y have !'c~nc! tl-.a t l>y?:lvS is can b-1 ;.~seC: to ~r,-· 

~eq~c)'CY <!·et~etor o~ puls<ttin& ~.,&nl'\tLc H~lds in tl~~ vieir.ity of the ?K o~jcc 
.. 

l!owev\l~, it is lil<.:.ly to bel til.) clctcetio~ oi a r.::lz:te.tie H~ld usinz a tensing 

cle:::-:.:mt oi the bad.~::\ tii:&:u:ta varic,ty. {ii'..n.s l<:anlc~ thtt pl~<ltS ma~te ~ven 
~· ·-- . .. 

better c!ctcet<):'S of the P:< fit.l-:c, "When <l1.ect:rodcs t.rc t;>?lie4 to t"'lo .ncu;>ur.c-

t~~~ poin::s ?! th~ ';'!.0L~;.-..z S t.llil d!.i".:r.atc:r elcet:roc:~s of Xi a:'ld At:. · th~y 
o~::11in n'!>out 50 rwv ~c:\·lc~n t,.,o ;>o::;1ts w~:.eh is 0\~:~lii:i\:C:. Dud.ng a r:< i:;::>c:ri-

ro.:l:-:t • c:u~,·~.nt puJ.s(;ls occur \-l'!li.c~ chang~ fro~<~ 5 · r..A Arr_l,ict.t to O\·C:~ lOG ;:.~A ~t o::­

pul&.:; pci.~ (!'l~c Fi~. l~i~l 
They 1-.:W\'! not ~ully St\IC:!..-:d the dist~ihutioO'I (\f n .cld str<::n~th bctwCC;'\ 

• . 
the r~di~tio~ typ~ ~ode illu5:rntcd in Fie. 11 • 

- . l~- .. 
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Fi~;. 3. 
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~· 
:­
f 
( 
r. 
~. 

r ,. 

•' 

~·· 
r·. 
1: · · ·. :.. 

'Disc~;arge .. 

•. - ·,.r •• 

=1. !.:,•?..:·..- !ti· ~ ~ L• ~· i.v~..;~ ... :l~ 
l.. f~.~~ ~o--: 1:;-e~:.:;!.::-.~ 

5. ~:r~~<.C: 

6. !..~· .. :.:!:: ~Ll.:: of i'.~~si:le 
7. ~'~·: ;.. or~. ;:ic,,,_.~ ((, l,!~~> <!!s~~cc~ ~-:.~ 

0; t:-,~ :> ~'h~;; 
t. l-!·.:·.:.Jc.r •..-.•;:s~~~~· 

. 9, . C:.:-a:<:ct i'O ?C;'<i~':" S;>;;:'Ci' 

10. t:~~a-lii~ ;..·ire: (f.o~ Pl-\)tre::.~~ 
· c!.rcu!::. t~s~~u.~tion b~e; . ..;c.:s of 

-~·~·-4· t: ~ ... _ • .: l•t,. 

.. 
H. 
l?.. 
13. 
ll;, 

.u. 
16. 
17. 
1&. 
19. 
~0. 

~:-..;:.po-:~a.-::i~n) 
i~~!'.c ke..-d ;az, in 
P=~sr.l.&~ 
Co11P.n: 
•i·:oo:r~a<l 

T:'~v<:.rsc 

C:-ific~ ~ s~.•.l 
i~:;:tom o~ the 

\-~:. =~:.: 

fo:-:J of & ~i~Z 
fr~--= :.y ":a·t~o l vi:,~; 

. I 

C:ass \·1:'. ~h t:il:.c:..:.~~<!SS 0 • 5 -l .C~.~ 
G:!.~ss ";!.t~ t'hic~~ess O.l3-C.l4;.•:.o 
c~~~b~r (call). fio~~~ oy ~~~~r 
e:.:ifie<! 7 · 

n. S-!2 t~::'.aS o:,j<::tiva 
22, l:)-;,:;;hing. ,\::bic:1 Cf. :":-i;!S o~jee :ive 
2)·; T.:zetn (i':l iiCCO;'C~l\ilCC wi:h f;:~(', ;'OS-='"?0: 

t\;!>~ t'hl•\!M~) 

···':~~~--:~.;( : -~ : •. ~:.4 7'/ :·~..:~··:~· f.,-...: .. ~::-~~~~;-~~-~-· ·-·t-:'~f. •.: v:-- r":-f : : :':~- .. 

. ! . 
. . • I 

···~=--: . 

. . 

:._., _ 

·. . '. 
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