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B paTome  ucc/teOoea~ucb ceo~cmea ~o~tOeucupoeanuoeo paapouOa c rnou~u 
3pe~tt~t anepeemuuec~ux  coomuowteuuft .  ,~yea pa3pst(~a oEo/to 06oux  
~ e ~ m p o O o e  pa3Oennemc:t na  liec~o.~b~O eemee~.  Ii 'onuueemeo oO~to- 
epe~ue~t~to eopnu~ux uacmuuub~X name~t onpeOe.~temcn npeatcOe eceeo .~to- 
~uettma/tb~tO~t ee/tuuu~tog mona  pa3p$tOa; n:wm~tocmu mona  e omOe~tb~tbtx 
nnm~tax nocmonnttb~, ~a u c ~ w u e u u e m  ~tauanb~toeo u itoueu~toeo cocmonuu~t, 
u 5yOym nopnO~a i0 ~ a/c~u ~. 

BBE~EHI/IE 

3 a ~ a ~ a  o S ~ c H e m m  ~ s H ~ e c H 0 ~  cymHOCTH .~JIeKTpo~posI~OHHO~ 06paToTI~H 
MeTaJiJia Haxo~!4TCYI B CBH314 C IipoSJIelvfo~ oHepreT~ecKHx COOTHOme~H~ B FOH- 
~eHcHpOBSHnOM paspa~e .  CaOmHOCTL 0TOrO sonpoca  CTatIeT ~ICHO~, eczm IIpH- 
HHTB BO BHHMaHHe, ~ITO ~0 CHX l]0p y~0BJIeTBOpHTeJIt~HBIM oSpasoM ~e y~a- 
~och OHHCaTB ~ame MexaHH3M HOH~3aIIU~ paapa~oB 5oa~mofi  HHTeHCHBHOCTI~I. 
HeT Co~HeHHa, HTO rJIaBHO~ npUHnHO~ pasHor~acH~ HBJIfleTCYI He~OC.TaTOH- 
HOCT~ ~aHH~X 06 o H e p r e T ~ e c n n x  CO0~omeHHaX B pa3pa~le. ETIHHCTBeHHoe 
H3BeCTH0e cpe~OTB0 npaMoro  ~4cc~e~0BaH~ p a s p ~ O B  - -  30H~ 5 I a H r M i o p  a 
( L a n g m u i r )  - -  ~ e c ~  nan  paa HeHp~IMeHHMO, a IIOTOMy, XOTa 5~1 ~aa  nep-  
BOrO ~p~g~IHmeHHOrO npe~cTaB:~eH~,  ~a~ y~OB:~eTBOpaeMCa pesy~TaTaMH,  
~OTOp~e ~aeT Hccae)~oBaH~e ~OTeHr~Ha~a Hen0aapHaOBaHHHH 80B~0~ [1], 
[2]. He C~0Tpff Ha 0TO, Ha~: .]OCT0aHHO He XBaTaeT nan~x-aHTo cBe~eHn~ 
o pa3~ez~eHm~ TOna Ha HOHItFIO H 3XiOHTpOHHyIO HOMIIOHeHTI,I~ 603 HOTOpI~IX, 
IIOHHTHO~ ~4e~,sH ~oJ~aT~, 3aR~OqeH~e o50HoproTI4~OCRHX C00THOIIIOHHHX Ha 
I~aT0~e t~I B Hxia3Mo. CJ~O~oBaTeJ]~,HO, Hyi~I-~HO HcI~aTI) HOB]~IO MOTO~H':IOCKHO 
~IeMOHT~L ~OTOp~e CIIOC05CTBOBaJIH ~51 Heo6x0~HMOMF yBeJm~eH~o Ham~!x 
3HaHH~I. M~I o5cymnaaH caM~e pa3H~ie 0FcI~epH~OHTa~H~e BO3MOH~HOCTH I~I~ 
Ha~oHeIL n p H m a ~  ~ TOHy 8a~am~eH~m, ~TO He~OTOp~e Ha~em~a  ~aeT Hccae- 
~OBaHHe H3~eHeH~I~I a rperaTHoro  COCTOaHH~ Ha oJIeHTpo~ax. U npe~iaarae-  
M0~ paToTe MS~ on~c~BaeM peaya~TaT~i He~oTop~x opHeHT~pOB0~H~X OnH- 
TOB~ npo~3se~eHHbIX B 8TOM HanpaB:/eHH~. 

HepBoHa~aabH~ae HaSam~eH~H n a c a a H c s  xa pa nTe pa  cae~oB 8po3HH, BO3HH- 
~r Ha Hen0~B~mHBIX 0JIeg~Tp0~ax C 50a~rU0~ HoBepx~0CTB~O npH pas-  
a~gHS~X r e o M e a p ~ e c ~ x  n p o n o p r ~ a x  p a a p ~ H H ~ a  ~ nepe~emmfi  oHeprm~ 
p a a p ~ a .  0JIeHTpO~I 65IJIH Bcer~a p a c u o : ~ o m e ~  no OTtt0IIIeHI/IIO ~pyr  ~ ~py-  
ry  ~ oRpaHI4pOBaH~ TaR, tIT055I Ha H c c a e ~ y e M ~  0;IeHTp0~ He ~e~CTBOBa~H 
cwpy~ ( ~ a ~ e ~ )  napoB Ha npow~s0~oaom~oro  aae~Tpo~a.  M~ paToTaaH 
c m I a ~ 0 B 0 : ~ , W I ~  pa~ p~ aMH (~I0 500 e), 3amHraeM~]Mn o5cwpeaHBa~ne~a 
n z m a ~  Ha BCnOMoraTea~uoro pa~pa~H~na.  B~iao yCTaHOBaeH0, ~W0 paa-  
p , ~  c ~aaof i  ~Hepr~efi (~o 20 0~c) ~ ~pH ~OCTaT0~UO 6oa~m~x pac- 
CTOmm~X (~p~Sa~Ia~Te~HO OW 15 m~t)OCTaBamOT Ha oae~Tpo~e c 5o~Bmofi 
I~0BepXHOCTblO HeCROJIBR00T~eJII)Hf~IX qaCTI4qHt)IX c~Ie~OB. ECa~I DTI/IM oJIeI~- 
Tp0~OM HB~IteTC2I aHOy, TO B03HI/IHaIOT HeSoJ]BIIIHe, HO OTHOCHTeJIt~ItO FJIySO- 
hue,  n p y r : ~ e  npaTep~,  p e d r o  p a c c e ~ H ~ e  no noBepx~0c~n. Hanp0T~B woro 
5o~t, IltaH IIOBepXHOCTI~ Raw0~a noBpem~aeTc~ Ha He3Haq~ITe~B~y~o rayS~Hy,  
HO Ha 50JIBIIII/1X BeTBeOSpa3HbIX IIOBepXHOCTHX. 
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I/I3~e~te~u~ a e p e e a m ~ t b ~ x  r  ~ta a n e ~ m p o c ) a x  . . . 

YBeHi4qeHr~e aHeprnn ,  yMeHbi~teHrie paCCTO~HH~[ MemJ~y OHerCTpoJIaMrI H o rpa -  
HnqeH~e Hx aHTHBH01~I IIoBepXHOCTH HMeeT cJIeJ~CTBHeM CHrI~HI~e OT~eHbHIalX 
cHeJ~OB~ ogpaaym~r~x  IIOTO~ ClIJIOIIIItOfI ~r Ha ~OTOpO~ ~renbme 8aMeTeH 
OT~I/IqHTeJIbHI, H~ xaparcTep pa3HI~X HOJ~HpHocTeI]. B COOTBeTCTBHH C C06CTBeIt- 
U ~  ycTanon,~egne~r 60Hee cTaporo BpeMeHr~ [3] 6~HO HosasaHo,  qTO I~pn 
I~OH~eHcHpOBaHHbIX p a s p ~ a x  Ha 060HX -ogiercTpo~ax BOSHHKaeT MHOI'0 II~tTeH. 
C arm~ori~qHbrM Bbm030~ scTpeqae~cn  Ta~me B pa60Te F y c e B a  [4], a 8aTeM 

P~c. la. 

n ~ pa5oTe ( I ) p y ~ a  ( F r o o m e )  [5], tcaca~ome~icn HI~m~ tCaTO;~HJ, IX nnTett  n a  
pwyTm Ha woro, qTO 03HnaKoBHe p a a p n ~  oSpasymT Bceraa Ha aHo~e 6o,~,me 
qaCTI~qHBIX CHe~0B, qeM Ha KaTo~e, ~O~HO 8aHHIOq~,ITB, qTO r o p n q g e  HHTHa 
He OTHOC~TCH tf CaMOCTOHTeJIBHbIM tIaCTIIqHI~II~I KaHa~aM, IlpOCTI/I10aIOmH~.~CYI OT 
~aTo~a 30 aHo~Ia, HO E 0TBeTBJleHI4/tM~ B Ir cyTEHBaeTc~ 05g~H~i 
~yroB0fi p a s p ~  BS~HSH 060HX 9~e~wp0~OB. 03HaI~o, I48 pesyaLwawoB He B~3HO, 
B03HHRaIOT JIH qaCTHqHbIe HHTHO HOCTeHeHHO HJII/I~ XOTg ~I~I HeRoT0pLIe H3 HI4X~ 
rOp~W 0~HOBpe~eHHO. 

[I0OTO~y ~rb~ HoHp05oBaHH HOTO~ IlCCHe~OBaTb CHe/~0M Bpe3~eHH0~I pO3BepT- 
Hu p a a p ~ a  Hpt~ IIOMOII~I/I ~HCHOBOFO o~e~Tpo~a, BpaII~amTc~ C ~OCTaTOqHO~I 
cE0pOCTB~O. T a n  ~a~ oSpa3oBaH[~e qaOTH~IH~)~X CHeJIoB B Ha]~paB~em~ BpaH~e- 
HHH ~I/ICI~a BHeC~IO 5]~ B pesyH~,TaTb~ 8~aqI~Te~BHym HeyBepeHH0CWb 0 HX 
HOCJ~e~0BaTeJ~BHOCT~ B0 Bpe~IeHH, TO p a c m ~ p e n n e  3 y r o n o r o  p a s p ~ a  B OTOM 
HanpaB~enrm 5H:~o orpaimqe~m n s o a n n ~ o m m i i  H e p e r o p o ~ o ~  c ys~o~ pa-  
3~aaBH0~ n{eHbm. ~/-CTp0fICTBO pa3pH~lHI~a OHnTt, 6~IHO c~e~mHO c Im- 
CTOI)0HHHM 8ancm'anHeM c n e a b m  ~ctr 3e~cTn~n n a p o n  Ha I~pOWHB0- 
~o~omHoro OHe~Tpo;~a. IIo~ cpe3~Hef~ me~m p a ~ e p a ~  0,6 • 7,5 mm ;mc~ 
O6Ha3aH ~uHeI~HO~ CI~Op0CTS~O 120 , g / c e k .  Paspn;~ Hos~eHCaTOpa e~I~OC~m 
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350mk96 H u a q a a b n ~ n ~  H a n p ~ z ~ e H ~ e M  5 0 0  e OOTaBJIfIJI Ha aa~OMnHneBOM ~rtci~e 
c a e ~  no pHc. 1 (a - -  naT03, b - - -  ano~l), T a ~ M  CnOCO60M poaBepnyT~le cae3~i  
c o x p a n n a H  TOT m e  xapar~Tep qWO n cae~s* ~ a  HenO~B~mHL~X a a e ~ T p o 3 a x  c 5oa~-  
mrt~r~ noBepxH0CTaMU npn  He6on~rUHX aHeprngx  p a a p n ~ a  ~ 6 o a b m n x  paccwo-  
annex. B TO BpeM}~ RaK ~aoTI4qH~,le aHOKH~e cne~I ~I ua IIO~BH~I~HONI osIeI~Tp0~e 

OOTaIOTO~I Kpyra~IMH, BJIgflHHe ~BI4~t~eHI~Ig Ha EaTO~Ht,Ie qaOTHqH~le oJIe~sI 
gpO~iBJISeTca y~nHHeH~eM nX B HaoaTen~,HOM HanpaBneHMn.  ~ 8  aTOI~O 

P~c .  lb .  

BI4~H0~ tITO H&TO~HBIe HHTHa ~BHH~yTCII nO n0BepXHOCTn~ B TO BpeMH HaK 
aHO~HT, Ie paspaoTaIOTCg OHOJI0 HenOSBHH~H0 3aEIOeHHB]]IHXCH ~eHTp0B. 

CJIe)IOBaTeJIBHO? ~)TOT 0hi, IT CHOBa nO~TBep~,~aeT yTBepm~esHe o cy~eHH}~ 
HaHaJIa B6J[HSH 060gX SneETpO~IOB. 3aTeM H3 (~0Torpa(~gH BH~HO ~TO 06U~aS 
n0BepXHOCTB~ II0~Bep~I~eHHaH B orIloeseJIeHHI~I~ MOMeHT )Ie~ICTBHIO paapH~a, 
Ha 060KX ~neETpo~ax npn6nHSHTeahHO nloo~Iop~}lOHaasHa MrHOBeH!IoMy 8Ha- 
qeHHIO TOI~a~ ~ITO CBH~eTenBCTBOBaJIo 6hi BOO6me o I~OHCTaHTHOITI IIJIOTIIOCTI4 
TOHa B nHTHaX. 

~JIH HCHJIIO~IeHI4H BYIHHHHH OTHOC~ITenhHOPO ~BH~I~eHI4H 3sIeHTpO~OB mI,} npo- 
;ISBeSII4 ~aJI},He~IIIMe I~10oJIe~OBaHM/i Ha HeII0~BHH~H~,IX ~JleKTpO~aX np~ spM- 
MeHeHnn onTn~ec~ofi pa3BepTnm Bcae~CTBHe TOrO, "~TO ~OTocpa~HpoBasrle 
nSTeII Ha rloBepXH0CT~I MOOCHBHhIX oneKTp0~lOB CMJIbIIO 3aTpy~H~leTCH MII- 
TeHCHBHI,IM Hsay~IeHseM IIp0CTpaHCTBeHHOI~O pa3pg~a, n0OTOMy M~[ npnMe- 
H~a~ ~oa~,rOB~e oaeI~Tpo~ 14 ~ccae~oBaa~ npo~ecc npo6og c npoT~iB0noJiom- 
Ho~ OT paspn~a CTOpOHhI. ~ns perncTpa~n~ 06pasoBaHUs ~p MU npnMen~an 
l~aMepy c Bpa[[laIou~efics neTsiefi nJienEg, ROTOpOS npI4 naaBHOi~ BpeM~vfeH- 
nO~I paaBepTEe perncTp~pyeT Ji~mh nameneHufl paaMep0B, nepnen~HI~yagp- 
H~x I~ HanpaBneH~no ~BH~KeHI4PI. CJIe~OBaTenhHO~ Hy~I~HO 6mno npe~npnH~ITb 
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TIamenertun azpezamtt~,~x cocmoau~u(t rta o.r 

A a a s H e f i m n e  Mepm, nOTOp~e yMeH~mh~IH 6 ~  Bo3pacTaH~e  )~mpm ~I~IH y~e 

BOaHI4I~HOBeBv.e ~IaCTrftInhIX IIHTeH B u a n p a ~ e H n n  )~BHH~eHI4H IIYfeHRI4. Cal~BIM 
UpOCT~M y~'oB~eTBOpr~Te~,H~r~ v ~ e p o n p n g T ~ e ~  o ~ a a a ~ o c ~  o r p a H ~ e H ~ e  a n ~ n ~ -  
Hoi~ r/o~epxHOCT~ o ~ e ~ T p o ~ a  ~o BeJm~HH~ y 3 n o r o  n o n e p e ~ o r o  n p ~ M o y r o ~ , -  
HHI~a TOH[~I4M ~aoar~pymmHM C~IOeM. ~ J l g  npe~oTBpameHt4~  pasp~Ba  ~o~s-  
s OT ~e~CTBHH BO3HHI{OIOII~I/IX np~ p a ~ p ~ e  ~aB~en~f~, OHa ~B]JIa n p ~ a e -  
ella ~ CTeICaHHOI~ n o ~ a a A ~ e .  Pa310~IAHHE ~ 8 a m n r a e M ~  ~rc~po~ c onepem~-  
Bamn~e~ ~a ~ n y a ~ c H o r o  reHepaTopa, 5 ~  yCTpOeH ~a~ 05~UHO, r~p~Hn~a~ 

i o l  

25~  " 

200 
150 100 / 
~0 

0 

\ 

1oo 

P~c. 2. 

BO BHHMaHHe ycTpaHeHUe BJII4HHH~ H3Beph~eHI4H n a p o B  H3 IIpOTI4BOIIOJIOh~H01~O 
oaeKTpo~a .  

H a  p~c. 2 ~aoSpameHa Bpe~reHHan paaBepTKa npo~eca  npoSo~ aHO~OM 
a~mMHH~eBofi ~po~sr~ TOJ!H~O~ 0,01 ram, pa3pn~oM c HaMeHeHHeM TOI~a IIO 
pnc. 2b. Ecz~  IIpHHYITI~ BO BHnMaH~Ie, qTO CyLReCTBOBOH~e qaCTHqHOrO rf~THa 
[IpOHB~HeTCH I4HTeHCrIBHO H3JIyqamI~HM c~e~o~, TO n p e ~ e  Bcero Mm Haxo~HM 
Ha pHcyHne ~O~Tsepm~eHI~e r rpe~gero  yTBepm~e~Hg o cymeCTBOBaH~g MgO- 
r n x  KpaTKo~pe~eHH~X qaCTHqH~IX IIHTeH. O~HaRO, IIprI o n p e ~ e ~ e u ~ x  npe~- 
I~O~IO~eHHHX ~BI MOdeM OTCIO~a BLIBeCTH HeKOT010BIe ~aHHt~e 0 HJIOTHOCTHX 
TOga B rtaTHaX, Ta~ Rai l  I43 CHIIMROB ~0BOJII~HO TOHHO MOTRHO OHI0e~e~HTB p a 3 -  
MepBi H I~OJ1HtIeCTBO O~HoBpeMe~Ho ropHn~flx qaCTHqHb~X l~gTeH. 0 6  H3MeHeH~H 
TOga B qaCT~IHHO~ ng~He  MO~HO npe~no~araT~,  qTO OHO i~pH6~I~3HTeJ~,HO 
aHaJ~orHgHO H3MeHeHHm p e 3 y J ~ T H p y m i ~ e r o  TOHa. B i~O~TBep~I~e~Ig  3TOrO 
npe~no~iomeH~ M0m~O IIpHBeCTI4, BO nepBmx, TOT OaHT, HTO Ha o c ~ o r p a ~ -  
Me 06n~ero TOI~a He3aMeTHO HrIKaKHX pa3p/~BOB, HOTOpB~e COOTBeTCTBOBaJm 5~I 
3a~I~raHHm H ryme~r~m qaCTI4HHI~IX pa3pJ~os ,  r~m~ gTo gaCTHqgb~e TOKI/I BO3- 
pacTamT ~e~pep],~BHo OT H y ~  ~ OII~ITh Henpep~IBHO Ha~amT ~o H y ~ g .  3aTeYt 
MO~HO or~epew~,c~ H Ha ocm~azorpaqbnuec~oe yCTaHoB~eH~e npr~ ~OMOI~rt 
~t~aCTHHqaTOrO 8~etcTpoAa~ r ~ e  r o a n  OT~eJtbH~X nJ~aCTHItO~ nO CB0e~ ~Olo~%e 
COOTSe~cTsymr p e a y ~ r a p y r ) u ~ e ~ y  TO~y. 1-Io~wo~y Ma~c~MaZ~Hym ~ezn~nny  
tIaCTHqHOPO T o g a  o~pe~e~mM Ta~:  B onpe~eJ~eHH~i+i MOMeHT B19eMeH~ O~HOBpe- 
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MeHHO rOpHT p ~IaCTHClHI,IX HaHaJlOB. BcJIeJ~CTBHe TOrO, 'ITO OTJ~eJlbHble ,~ac- 

TH~IHhle HHTHa: KaK BH~HO H8 pr*oyHRa, BOBHHKaIOT s e c B ~ a  np~I6aHS[4TeJ~bHO 
B 0~HI/IaEOBt,IX ~4gTepBanax BpeMeHt4, TO MaEcHMa.~SH8}~ Be.~IHqHHa ~taCTHtlHOPO 
WOI~a 5y~eT 

�9 ~Cm~x , 

Z io~ 
1 

r~e ict - - -  MaHcn~asIhHa;{ BeJ~HqHi/ia o6Klero TOKa B0 BI)eMS t, ic~,~ - -  MaRcHMyM 
o6nlero TO~a, a i ~ - -  Be~HgHHa o6~ero TOga n MoN[eHT Bpe~en~ t = n .  r d p ,  
npH~e~ r~ - -  IIpO)~OJI~HTeJIbHOOTb o6~ero TOHa. [IpHHHMag BO BIHHMaHI4e 
pe3yJ~bTaTbl, 1]oaygeHH~Ie Ha Bpai~a~oiileM:C~i 3JIeRTpO~e, aHO~HOe qaOTHqHOe 
I/IHTHO MO}I~HO CtIHTaTI, I~pyrOB~[M, TaR qTO e r e  HoBepXHOCTb B MOMeHT M a ~ c ~  
myMa 6yaeT ~b~/4, rae b - -  mnpHHa ~ne~wpoa~I: HYlOTHOCTt, woKa B gaoTI~I~- 
HOM n~lTHe B ~0MeHT MaI~CHManlbHOrO ~I3CTHtII/iOrO TOE3 6y~ew T e r r a  

h---- 4i~ .... 
~b ~ 

E c a g  npHHgW]~ B nepBOM np~6agmeHm~, qT0 ~aewHgH0e HYITHO coxpaH~teT 0Ty 
IIJIOTH0CTL B TetieHne BceFo BloeMei/iI/I CB0eFo cyIi~eOTBOBai/igg~ 0 "4eM CBH~eTeJIb- 
OTByeT epo HacIaJIbHOe ~r pacmnpeHHe, TO TalAHM 06pa30M I/ia- 
gI~eHHaS YIJIOTHOCTI:, ~eheTB~TeaSHa  ~n~[ BCe~ nO~Bep~elHHOh ~e~CTB~IIO lo33- 
pu~a UOBepXHOCT~ B MOMeHT spe~eHH t. ~oHe,mo, I/j0 TaH}~YI 05pa3oM Haf~eH- 
Hb~e Beng~[41H5[ HJ~OCHOOTe~ He M0ryT Cyn~ecTSegHO BJIHHTt, HegOTOpb~e OTEJIOHe- 
nH~[ Hpg  3a~graHH~[  H TymeHHI~ ~IOCTHm~0r0 IIHTHa. OpHeHTi~p0BO'~H},~h p a c g e T  
i ta  OCHOBaHHH HpHBe~eHH~]X ~aHHt,IX ~aJ1 ~leJIngHH~,[, HOTOpag B Te~IeHHe nep- 
BS~X 200 mkcelc i{oae6aeTcs B rpaHHUax ~ 15~ o~oao cpeaHefi Beauq~n~ 
1,65. 10 ~ A/cm ~. C o M e p B H n a S  ( S o m e r v i l l e )  ~ BJ~eBOn ( B l e v i n }  [6], onpe- 
~Ienumm~e IIJ'[OTHOCT5 ToKa n3 pesya~T~pyion~e~ noBepxi/iOeT~{ ~paTei)a y paz- 
JI!/VIHblX Ma~epHaaOB llpn upSIM0yroJI~HI~]X HMny~mcax, Ollpe~leaua~l, ~ipH 
2~JIHTeJI]SHOCT1/[ l/tce~ paspa~a,  ~ag HaTo~a i43 aJIIOMHHH/{ Ty me neaH~HHy 1.6. 
�9 10 ~ A/cm ~. Oai~aI~o, ~au 5oaee ~ a H T e a ~ x  paspS~0B 0HH Hp~e0~T ~em, mHe 
BeaHUHU~L uanpH~ep, np~ 20#cet; yme TOahnO 4 .  10 a A/cm ~. 3TO HpOTgBO- 
p e ' ~ e  NIOH~HO 06%$[CHI/ITb TeM, gTO noBepXH0eTb npaTepa, ~as  HOTOpO~ OTH 
aBTOpb[ o ~ p e ~ e ~ a ~  gn0TH0CTb, 6o3[bme HoBepxHOOTH, nO~Bep~eHHo~I  MO- 
MeHTaJII)HOMy Ke~ICTBHIO paaps~a,  tITO ~onycnamT ~Iame OHI~I CO.MH. 

LITo n a e a e T c g  B3ai/i/1Yfi/i0~I CBItBI/I ~em~y I40~IHqeCTBOM y~3J[eHHoro  M a T e p n a a a  
HJn4 COOTBeTeTByIOmel] BeJIntH/IHOl~ l z p o 6 0 g  (~0~t, rH H aHeprHefi, IHpHBe~eHUOfi 

0nei~Tpo~y,  n p e ~ c T a B n g e T  coSof i  o,~e}ib c a o m H y m  n p o S n e ~ y .  

H ~ A B H A H  P A 3 B E P T H A  

~o CHX HOp M])I Hcc~e)~oBaJHi H3N[eHeHHH arperaTH~X C0CTOHH1/IH y 3~eI<Tp0~OB 
no ySbla~ TBep~Io~ ~a3~I. O~HaI<0, MOdiSH0 TaKme I]cc~e~OBaT/, ~B:~eu~a B ~a- 
K e n a x  ~.~g I I0~yqeHI~ t  ~aHHt,lX 00 o H e p r e T g ~ e c K ~ x  C00THOIIIeHHHX B po3-  
pf l~e  BSJII/I3h HoBepxI~0CTH -oJIeHTp0~0B. I/IcH0nb3yv[ TO xapaHTelOgCTH,iecHoe 
CB014CTBO H3Bep•eHg• ,  ~ITO OHII B c e r ~ a  HpOHCX0~UT i ~ e p n e H ~ H n y s m p ~ o  ~ nO- 
BepxH0CTH, [[0~Bep~eHHOf[ ~e~CTBHIO pa3pz i~a ,  He3aBHCL'~O OT (~0pMbI HO,~]II~ M])l 
HOgX0~,~n~ pacnonomeHgeM oJIeHTpO~OB IHCHJIIOH1/IJHI B2IHgHHe pa3psgHoro 
naHaaa Ha H3BepH~eHHH H Ha I/iX B38H~H0e iHepeMemHBagHe. 05mee OIH, ITHOe 

ycTp0f~e.TBO exe~aTgqecI~g o6oaHa~eHo Ha pHo. 3. I/Icc~e~yeM~ih aaeHTpO~ E~, 
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I/]3~r ae~gee.art~H,b~X cocmo,'~ufu~ ]ca a .aenmpoOax  . . . 

~e nepeceHamli~nfic~ ~ I l e p u e n ~ t H y : ~ p n ~ f i  H IlpOT~mOnO~IOm~OMy a~IeHTpO~y 
E~, o6~anaew aHwuB~0ii noBepxnocw~to, o rpaHuqe~nof i  ~ac~of i  I I  c n p y r ~  
OTBepCTne~ Ma~Ioro ~ a ~ e w p a .  Ha H~oSpa~xenmI I I I ,  !IO;IyqeHn0ro BClIO~r0ra- 
TeJIBHBIM 05%eRT1/IBOM Oli l.gegIBIO S orpaH~i~eua yaHa~ no~oc~a ,  ~oworpa~;4- 
pyeMa~ Bpamamu~eficn HaMep0fi, npe~cTaB~eHHan ~a  cxeMe 057.eHT~B0~ 0~, 
npI48~oI] Z ~ neTJiefi n~etm~I F .  IIp~. IlOCTO~HHO~ cE0pOCTI~ BpanJeHmz Ha- 
~ep~  v~, ~ B ~ e H H e  TO~HH B~IO~I~ nIeJH1 co cHopocTBIO V v n~o6paa~TC~ npg~ro~ 
r HaI~OHO~ Vv/V  k. 

BC:m;~CTBHe TOt0, 'iT0 ~aHe:~l~I 143:~y- 
qaIOT ua 3Ha'4~Iwe~BHhIe p a c c ~ o a H ~  ow / 
o~eHTpo~a, TO ~X ~O~HO ~5OTorpaqSm 
DOBaTL H p ~ O ,  5e3 BCHOMOVaTei~BHOrO 
c.cBen~eH~. I I p ~ e p  Hepaap~BHOfi Bpe- 
MeHHO~ pa3BepTHH OCeB01?O CenTopa 
~aeT pi4c. 4, IIOJlytIeHH~I IIp]~ IlpttMeHe- 
It~I/I 05[OBHHHOI~O 35IeHTpo~a~ ctta~H~eH- 
HOrO MacHo~I ~I4aMeTpoM ] At~ IIpH pa3- 
p~;Ie ~OH~IeHCaT0pa 600 mk~6, ~apnaceH- 
~oro ~o 500 e. I ] p o ~ e ~ m e  q~p0~r 
HOI~ qaCT~i ~iSBel0~eH~H I,pOHBJIHeTCH 
[)e3H~r pa3YpaH~i~eHHeM TeH~I H CBe- 
Ta. 3a OTI/IM IlepBh~M pa3rpaHn~leH~Ie.~ 

v ' -  II! 

P~c. 3. 

HCtIO BI/I~H/~I eme ~aztbHel~nme yaK~e CBeTZI/)Ie IIOJIOCI~H C 60JI/~IIIFIM HaHJIO- 
H01~. ~pOMe DTI4X JIgHeI]Hi~IX cJIe~OB; OHeBH~HO COOTBeTCTBylOIgI4X cKopocT~M 
I43BepH~eH1PI~ Ha CHI~MKaX IlOHBJIHOTC~ - -  HpH IIpOI/I3BOJI/~HOI~ IIOJIHpHOOTH 
aJIeHTpO~OB - -  pUCyHOH, xapai~wepnsylontuI]c~f UeCl~OJH, HH~rH pasrpaH~Iqe- 
nn~I~L ~0Top~e B oSmeM xopomo C0BIIa~alOT C O0pMOI] TOHa p a a p ~ a .  0TOT 
p~CyHOH BO3HHHaew OW nenpepLIBH0fi perncwpai~uH H3JIyqeHUg OaHe:m ne- 
pe~reHsofi HHTeHCHBH0CTI/I, HOTOpl)II~ npoerwnpyewc~ m e ~ m  I~a ~teperopo~Hy. 
Ilapl~, B~XO~aI~He ~Ia a~ieHTpo~a, no~Bep~emloro 7~e~IcwsgIo paap~t~a, HalIpa~- 
JIHIOTC~I OTBepCTI4eM B vracHe ~I ci4Jn~Ho n3Jiy~alOT H e I I o c p e ~ C T B e H H O  BO3~Ie 
aJIeHTpO)la. HO Mepe y~a~IeHH~ OT IIoBepXHOCTti a~eHTpo~a IlJIaBH0 yMeHl~IIIaewcff 
I4HTOHCHBHOCTI~ H3JIyqeHI4~ IlapOB~ IlOHa B onpe~e~eHHOfi ToqHo OHa 0IIYITI~ 
eHaqHo~ He yBeJInqI4TC~; TaHO~I IIp0I~ecc IIOBTOpHeTC~ HeCHO~IBI~0 paa, HO- 
HeqH0, C IlOCTO~tI-IHO iIa~aml~ei~ ~HTeHCHBHOCTBIO H pe3HOCTBIO. TaK I~aH TaHOI7I 
ace p~tcyHOH Ha 0CeB0~ IIOJIOCHe ~alOT ~Iso5pameHH~ I~CTe,~eHI4~ ra3oB I~a 
OSblHHOBeHH0rO O~BepCTI~U, n0~xyqeH.n~,m no Mewo~y T e l i 0 a e p a  ( T S p l e r ) .  
Ca~o co5o~ Halipalii~iBaewcg MI~IC~IB, qTO H B Hame~l c~iyqae ~ e e M  ~e~Io 

aHa~0rI4tIHl~IM H3~eHeHi4el~ ~a~3eHng. Mo~y~ima I4HTeHCHBHOCTI/I CBeTa H 
3~ech 0cTaeTcH 3aBI4C~MO~ OT ~aBJleHI4H, Tall Hall ~aB~eHI4IO IIp0IIOpI~HOHaJIBHO 
H H0:~H~eCTBO Bo35ym~eHH~, Howop~Ie MO}t~HO CqI4TaTB e~I/IHCTBeHHt, II~ I/ICTOqHI4- 
I~O~r I~3~lyqeH~g. To 0~CTO~ITeJIBOTBO~ tITO 3~ecl, He cRa3BiBaeTc~ oi~nc~amn~ee 
~e~ICTB~e TeIIJIOTI)I~ ~B1JIO ~oHa3aHo CXO~CTBOM CHI/IMI~OB~ I~OJ~y~eHH~rX n p ~  
O~gHaHOBb~X p a 3 p ~ a x  B noa~yxe  ~ n ~HepTHO~ aTMOC~Sepe. HanpOT~B TOrO, 
C yMeH~mami~MC~ ~aB~em~eM cpejI~ yne ~ I n~ B a e Tc ~  CHOpOCT~, OpoH~a~HO~ 
UaCTg ~ paccTOgHne rfoBepXHOCTH ~ a ~ e H e H ~  a a s ~ e H ~  ~ C!~OpOCT~4 07' az~e~- 
TpO~OB 0~poaB~mn~uec~ ~a Hamefi p~cyH~e ~ e ~ e H ~ e ~  n~TeHC~BHOCT~ 
~3JIy'ieH~4Yf), np~e~  I4HTeHCHBHOCTt~ ~43~yqeHH~ BCero H3BepaceH[4$i IIOH~aca- 
eTC~. l~orJIa Ha r~yT~ ~3Bel0aceH~ 5~Jfa r~ocTan~eHa riJiocHa~ neperopo~Ha, 
TO B~JIH3I]I III0eIIHTCTBI~g ~eHeBOI] p~CyHOH jxe~aeTc~ H~OCH~ L a HOMnpecc~on- 
Hoe HpOCTpaHCTBO ~ e ~ y  BOJIH0~ ~ar , .~eH~ n iiperf~TCTBne~ Hall rloHa3b~BaeT 

Czechosl. Journ. Phys. 4 (1954) 4 491 



Vladlmir Hermoch, Bob umil H. Zitka, Karel ~obra 

p ~ c .  5, Cna t ,  HO n~ay,~aew.  O 5 a  VT~ ~ a ~ w a  IIO~WBepm~amT B~,ic~a3aHHoe npe~- 
l-~oJiomeHHe 0 3aBHCHMOCTH IIHTeHCHBHOCTH H 3 a y H e n H ~  OT ~aBJIs B ~ a B e p -  
H~eHHH. 

P~c. 4. 

OIIHCaHHI~IM MeT0~OI~I MI~ n c c J m ~ o s a a ~  aaBnC~OCT~,  COOTHOIIIeHHIYl cnopocTei~ 
~aB~eH~fI B ~anepmeHH~ OT He~o~0p~Ix rmpaMeTpoB paapu~a .  Hpem~Ie Bcero 

~aH ycTaHaBanBaai4 B~[agtt~le Mawepuaaa oYieHTpO~OB. Oc2~t~bHble "y'CJIOBH~ 

P~c. 5. 

paapn)~a c0xpaHKZlgCL Heus~ettH~IMH: I~oH~encaTop 600 ink96 , HaqaabHoe Ha- 
npame~me 500 e, O~OHTHBH00 paCCTOHH~e Mem3y ~:IeKwp0~aM~I 15 . ~ ,  paa-  
p ~  B Boa~Iyxe, 8amHraHHe onepema~ome~ ~icnpo~ Ha ~ n y a s c H o r o  renepawo- 
pa ,  ncc~e~yeMt,ifi aae~Tpon noI~p~lW MacH0~I C OTBepCTHe~ ~HaMewpa 2 ram. 

Onpe~eaeHmae Ha anode c~op0cTH ~pOHTaJIbnO~ qaCTH ~iasepmeHn~ 6~a~t 
nopa~Ina 10 a c~n/celc, B TO BpeM~ t~an  BuyTpemme cHopocTI{ 6~t~H Ha O~HH 1~0- 
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I4z~tc t te t tu .u  a e p e e a m u b t x  c o c m o . u u t u g  H a  a ~ t e s : m p o O a x  . . . 

p ~ O K  6o~BIIIe. IIoc~e~OBaTeJIBHocTB aY[eMeHTOB, C0CTaB~eHHa~t B nop~i~Ke 
BospacTaIonI•x cnopocTel~ ~pOHTaJI]bni,lX qacTe~, 6~uia c a e ~ y m m a n :  Fe, Cu, 
C, A1, Sn, Zn, Pb, Cd. CaMoe 5o~Lmoe paccwo~HI4e no~epxHocTH rIaMeHeHI4~t 
~aBaeHuu n cnopocT~ 0W oJIeRwpO~0B 6bUIO nafi~IeHo y na~MHn, caMoe Maaoe 
- -  y yraepo~Ia. Y Bcex 0JIOMOHTOB aHo~IH~e BeJI~IHHHI, i 6ozibmr~e, ~eM naTo~iHme. 
3 a T e ~  6~1no i4ccae~oBaHo BaH~nne ~Ha~feTpa OTBepCWH~I lVlaCElZl y yroabnL~x 
o~enTpO~OB np~ we): ~i~e yCnOBI4~X paspu~a,  nan u paH~me. BL~ao yCTaHO- 
B~eH0, ~ITO cnopocw~, ~p0nwaa~HOfi qacwH ~Sane~a c y B e : m H u ~ a ~ o ~ c ~  OTBep- 
eTHeM B Maane yMeH~,IlIaeTc~i. BHyTpenHr~e CK0pOCTI4 IIp~l oripe~eJIeHHOI~ ~NaMeT- 
pe  OTBepCTI4H B ~ a c n e  B TeqeHHe paap~na 0CTaIOTC,q HeI43MeHHL1MI4, 3a ~ c ~ a m ~ e -  
H~eM onoHqaTen~Ho~ C T a ~ ,  n o r ~ a  npo~nnz[eTC~ onpe~eheHHoe ~ O H ~ e ~ i 4 e .  
C y B e n ~ e H ~ e M  ~ a M e T p a  OTB0pCTHN B ~acne, HaqnHag OT onpe;Ie:IeHHo~ 
e r o  BOJII~IHI4HB1, IIOHHH~aeTC~I paCCTO~IHH0 IIoBepXHOCTH cnaHna  ~aBJIeHHA 
OT OJIenTp0~OB. Owy 3aBIIC~IMOCTB HeJIb3~t xopoIIIO HCCJIe~XOBaTI,, 1]OTOMy 
~TO n p n  6oaBmHx ArmMeWpax OTBepcwrI~ rpaHm~a CTaHOBHTC~t He~ICHO~ 
HH0r~a eoBepKIeHHO Hc~esaeT. 3aB~4egMOCTb OT H3YfeHeHN~[ no~aBaeMoi~ 
MOII~I-IO(3TH 6t,I.YIa I~cc~e~oBaHa Hp~ nepeMeHHO~ eg~OCT~ g nOHCTaHTHOM Ha- 
qanhHOM H a n p ~ e ~ r m  500 e. I/Ia~epeHuu npo~uBOn~a~c~ ~a yronb~o~i a~eK- 
Tpo~Ie, CHaf~eHHOM ~ a c n o f i  c ~naMeWpOM OTnepcTr~ 1 ,Urn. B e ~ n ~ u  cnopocTefi 
~pOHTa~HNX qacTefi ~Ia~ eMnocwefi OT 600 ;~O 37,5 m~9~ I~oMenlesN B T a 6 a u ~ e  1. 
B TO BpeM~ nan c y~eanuusammefic~ eMnOCWbIO cnop0cTb /ppOHTaa~HO~ ~aCT~ 
nOHNH~a0TCH~ paCCTOHH~Ie rfoBepxHOCT~I H3MeHeHHf[ ~aB.3eH~,]H OW 0nenTpO~0B 
Boapacwaew. 

Cae~oBaTen~HO, M~ npHXO/~UM n cae~y~o~KuM peaya~,TaTaM: cnop0cw~i B ~ a -  
neaax 3aBHCIIT OT MaTep~aaa 3nenwpoJla, npmieM 0Hg ilp~46JIH3~IWenBHO BOS- 
paoTalOT c yMeHBIIIalOII~e~c;I TenJIOTO~ HcnapeH~I~I; cnopOOTH Op0HTaahHO~ 
qacTH yBea~qnBa~ovcu np~i yMem, maiou~efic~ n0BepXHOOTH aaenTpo~a, nORBep- 
~neHHOi~ ~e/~CTBHIO pasp~a (npn yBeaI4Hi4Balomefics cne~nqecnofI ~0n~HOCT. 
B II~THe). I)aCOTOHHHe IIOBepXHOOTM I43MeHeHI4/I ~aBOIeHI4/I OT oJIeHTpO~0B 
~IBnfleTCH, paBH~IM 06pas0M , ~yHnIl~e~ TeHJIOBBIX nOHCTaIIT MaTepMana onen- 
TpO~OB, y~easHOI~ HarpysnH Ha 3aeHTpoR n npyT~4~HbI ~ynsca. Baa~MHym 
CBHSB onopocTe~i o TenXiOTO~i }~cnapeH~Is MaTep~lana oaeETpO)lOB Moron0 06%- 
YICHI4TI, cH0pOCT~O McnapeH]4S. Ecan 6~ y)leahHOS MOII~HOCTI~ B HHTHe 6siaa 
IIOOTOflHIIO~I, CI~0pOOTII 6~a],~ 6]~ HpSMO IIp011opI~HOHaJII~HI~I 06paTH~M BOJIH- 
qPIIIaM TeIIJIOT ~cnapeHns. B ~Ie]~OTBI4TeJII)HOOTI4 3aBHOHMOOTB ycnomHHeTCH 
IIepeMeIIHI~IMI~ BeJII4ql/IHaMH HaK IIJIOTHOOTe~ TOK8 B IIYITHe, Tan }I na~eiii4e~ 
~anpYimeH[4;~ Ha oaenTpo~ax. Bni4SHHe y~en},Hofi Harpys]~n Ha HoBepxHOOTI~ 
I4 HaK~IOH nMnynbca O'-IeBPI~HO yOTaHaB~IMBaeTo/I CJIO~nHBIMII COOTIIOIIIeHI4/IMI4 
IIpI~ 60KOBOM np0xo~e TeliJia B 3aBHCI4MOOTM 0T iIJIOTHOOT}I tIaOTHtIHI,IX IIHTeH 

npI~ pacm~pem~ qaOT~iqiiMX ~aEeJIOB. PaCCTO;IHI4e HOBepXHOOTII cnaqna 
~aBJIeHI~S OT 0JIenTp0~OB SBaHeTCg ~yHn~ef* m4cna Maxa ~ ce~Ie~g %Sa~cena. 
OT~ CaM~M KaeTcg ee 3aBHCHMOOT]50T BenI4HHH, onpe~ensmu/ux OH0p0OTM B ~a- 
neaax. TaR EaR ~l~laMeTp Oa~ena noo6~e np0nop~goHaaeH cnop0cTg gcnape- 
HH~ TO paccT0~Hge IIoBepXHOCTI~ ~aMeHeHgg ~aB21eHgg OT 9nenTpO~OB gpHr 
6n}~SHTenBH0 nponopi~HoHanhHO MPHOBeHH0~ BeJi~HHHe no~aBaeMo~ oHeprH}i 
B cayqae KOHCTaHTIISIX na~eHnfi Ha oJienTp0~ax ~ TORy paaps~a. Boaee 
TOqH]hIe C00THOIIIOHFI~I MIaI npoiIonmaeM HOX0~PITB. 
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3 A H J I I O H E H H E  

PeayJIBTaTI,10IIHCaHHI~IX DNr MOi~RHO 10e81oMnpOBaTB C.Jiei~ytoILIHM 
06paDoM. 

B Hon;le~cupoBannL~x paspn~ax 3yra paap~sa eS~maH oSonx o~eKTpO~XOB 
pas~e~geTcA Ha HeCKOJIBH0 BeTBe~. I~O~H~eeTBO napao~e~Ho rop~nIHx Hac- 
THHHIaIX II/tTeH, IIOCTOFIHH0 BO3HIIHaIoIJ4IIX n Hcqe3a io l i iHx  B TeqeHvle pa3pH~a, 
oHpe~eJiHeTe~ upem~e B c e r o  MOMeHTaJII, HO~ BeJIl/I~mH0i/i ToHa paspn~a. IIaow-. 
HOCTH ToHa B tIaeTHqHbrX nHTHaX OCTaIOTC~[~ Hp0Me 3HaqeHHI~ B HatIaJII~nOM I4 HO- 
He'-IHOM BpeMCHH, IIOCTOHHHhlMH B Teqenl~e p a 3 p n ~ a  H gBJIliIOTCg BeJn4HHHaMH 
uop tz~Ha  105 d/c~t 2. P a c c T O a H a e  HoBepxt!OCTH ~I3MeHeH~Ig ~aBJIeH~tZ[ OT 3~IeH- 
TpO~0B IIpou0pIIHOHa~IbHO ~ts~eHeH~IIO MOIIIHOCTel], IlpHB0~HM~IX H 3~IeI~wpo~aM. 

Hocwylm~Io 20. 2. 1954 r.  

CHANGES OF STATE ON THE ELECTRODES IN CONDENSED 
DISCHARGES 

( E x c e r p t  f rom P r e c e d i n g  P a p e r )  

VLADIM~R I'tERMOCH, BO/tUMIL ZiTKA, KAREL ~OBRA 
Institute of Technical Physics, Czechosl. Acad. Sci., Prague 

The experiments described in the work are directed towards extension of 
previously known methods [1, 2] for investigating the energy relations in 
condensed discharges or for gaining further  information about the ionization 
mechanism in discharges of this type. Increased attention was paid to changes 
of state on the electrodes. 

In agreement with our previous determinations [3] and with the work of other 
authors [4, 5] it is observed that  the resultant trace of the discharge on both 
electrodes is composed of a series of partial traces. The development of the 
partial traces was followed on a disc electrode rotating with a circumferential 
velocity of 120 m/s (Fig. 1)and also by means of perforations in a foil electro- 
de, photographed by  a continuous time base (Fig. 2). From the variation with 
t ime of the illumination of the holes and the current of the discharge, with 
certain simplifying assumptions, t h e c u r r e n t  density [6] in the anode glow 
on aluminium yeas determined (Fig. 3). 

By the experiment arranged according to Fig. 4 the relations in the vapours 
ejected from electrodes with limited active surface were determined. From 
the continuous time development of the axial section of the jet (Fig. 5) the 
forward velocity of the head of the jet, and in some cases the internal velocity, 
is evident. In  the figures one can also see shadow images characterised by  
several boundaries which in general follow the shape of the current ' fa i r ly  
well. The opinion is expressed that  the intensi ty of radiation depends on the 
pressure in the jet. From Fig. 7 deformation of the image of the jet during 
impingement on an obstacle is evident. 

The following conclusion is derived from the results obtained: the discharge 
channel in condensed discharges divides into several prominences in the 
vicinity of both electrodes. The quant i ty  of parallel glowing spots, constantly 
arising and disappearing, is determined in particular by  the instantaneous 
value of the discharge current. The current  densities in the spots remain 
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