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NaCOL (100 .} sud plaoed 3 & crucilies A iespemtuee of
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cleat transgmresicy of Hiaht theogh e thichoenaof 1A wm, At a
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1t wus exsier 10 workk, sl had high-heat shock ceslstance and high
mechanical strength. 7. prepared four other mielts in the e
mantes as welts | and 2, using clay tyoen different parts of
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| AuTHOR: Grinbergs, D.A., Zandart, Ya, Ya.; Zander, Yu. K., Laumants, I. Ya

TITLE: Investigation of an experimental DC conduction pump

o h ’ 'SBOURCE: BSoveshchaniye po teoreticheskoy 1 prikladnoy magnitnoy gidrodinamike. 3d, ,
B - . Riga, 1962. Voprosy* magnitnoy gidrodinamiki (Problems in magnetic hydrodynamica); ' -
: doklady* soveshchaniya, v. 3. Riga, Izd-vo AN LatSSR, 1963, 243-253 s

! B
- TOPIC TAGS: conduction pump, direct current pump, pump testing i
! .

{  ABSTRACT: The authors have designed the experimental mercury system shown in | =~

' Figure 1 of the Enclosure for the purpose of vorifying tho theory of DC compensation-

i type conduction pumps. The pump model to be tested 5 (Figure 1) is connacted In series:

i with punp 1 through valve 4, connecting tubes 2 and Venturi fube 7. The purpose of

i pump 1 is to compensate for the loss of pressure in the internal hydraulic circuit. The '

1" useful pressure, developed by the test pump 6 in tae internal hydraulic circuit, is 0 .
, measurad by means of mercury manometers 6, while the apced of tho liquidi motal ie ; .
' meagured (in order to determine the productivity Q) by meana of the Venturl tube. The - . P

authors note that the channel and the windings of the magnet of the pump to e tested

. ) . o
jiCad BT o o PR LA B

Ao
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can be connected both in series and independently. Graphs are presented illustrating the -
P Q and WgQ characteristics of u test model of a compensating pump with series and
with independent excitation. Formulas are given for the maximum valucs of the :
‘pESSSUTe Py and productivity @ . There is a discuasion of the voltage U in the chanael
. as a function of the productivity & A method is proposed for dividing the houndary

 current I into the so-called intrapolar current I  and extrapolar current | . ¥For the .
purpose of comparing the derived exporimental dhta with the theory, the authors employed
:he calculation method proposed by Watt (Watt, D. A., O'Connor, R, J., and Holland E..
Tests on an experimental d-¢ pump for iiquid metals.Harweil, 19857; Watt, D. A, Analysis
of experimental d-¢ pump performance an¢ theory.of design, -Harwell, 1957). The i
results are analyzed from the point of view of agreement or lack of agreement between
experimental and theoretical information. "The work was carried out under the super-
vision 4f Yu. A. Bizzvalk (Cand. in the Tech, 8ol.).. Orig. art. has: b figures and :
17 formulas. : , : L S

ASSOCIATION: noné e L RERE
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_ . Fig, 1.  Diagram of mercury system: 1 - auxiliary (or compensating) pump; 2 - con-
: necting tubes; 3 - cooler, encompassing connecting tube 2; 4 ~ valvs; 5 - pump

to be tested; 6 - merciry manometers for the measurement of Pg; 7 - Venturl . -
tube manometers. - : ’

, Card 3/3

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963810001-2"



513R001963810001-2

ZAWDBERG, A.I.

e s LA

Eydraulis presses for rubber pressing, Kus.-shtes.proizv. 1
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! Breakdown strength and loalzation coafficlents of gases.
L. Ya. Zawdberg. - J. ek, Phys. (11LRS.R.) 12, 209~
WM (i Rusiant.- From measarernents of the cur-
srent intensities [ (inmamp.) jisa steictly hoanogencous elec.
fichi umder & varalic voltage £ (in v,) and & condt, gas
pressura g {in mm. Hg), eurves of log (10 X [ werpe
plettedagaimst E/pfor given clovtrade distances x = 2,3, 4
amd Lo, From these graphs, the log (1000 % ) Nouu‘
agaitist ¥ for given E/p, ure stynight linew diverging from a
cotmon o at 8 = 0 wheee the oalinate carresponds
Cto [ o= fy the lisczrity 18 in accond with the law of the
impact -jonization curzent [ = [, cax where a = first

" Townsem! eiefl , can thus be detd. for a givea E/p from
* the dope of the cotresponding log [ = f(v) line. Meas-
uretuents weie made at 1IN in: air, p o~ U2, E/p from
J7 to 49; RlCl.P = J, E/p 40 to 50; h‘tllr,g - 180,

. E.,/.f 68 to 77; Cilly, p = 20, E/p 61 tu 73; F;,J -
122, E/p 81 10 09; CRCL, p = 38, E/p 178 t0 100; CQCYL,,

AT N N P YT

A TE® ALY mchE -
Pyt oL

YR
Viow ting)

Ry Mus
B SO A L I S
WO AMG 4T LY

r ~ 31, E/p 2a) to 288, Results are teprescatest o the
orm of pluts of log (a/p) against £/p: with the vidues
for Ne taken feom L. I, Glotov (. 4. 32, M), the curvey
are newely identical in stupe, rising neatly linearly and ver -
tically, atd are shiltesd to incteasing K79 in the ardet Ne,
alr, 1CI, BiBle, NF,, CHCL, CCl,. The point of futer-
sectica of cach curve with the hurizontal line deawn paral.
fel tothe E,/p auis at u/p = (1215, corresponding te the:
breakdown puint in air (at K/p = 41.5 7. ‘cm, mm. i),
gives the vitlic of £ °p at which the given gas attainy the.
saine a/p s that covresponding 1 breakdowin i air
This gives the relative clec, strengths ol the Kas 1 tesme
of Erligy, with the values: Ne L17, HtCl 122, Fiiie
144, Gl 163, SFe 2.22, CHC 24.15, CCL 2 5.0,
These res agree clowsy with those derived from the
\ slopes the lineur portions of the Pawhen curves (cf.
loklhberg and Zandberg, C. 4. 37, 1320), Conzequently,
breakdown in w gas vevurs at an £ at which o attains a
definite valie, 3o as to set up an internal ticld of apace
charge of sutlicient intensity; the £ nccessary 4o fulfill
that requirement varics from gas to gas, Eiec. itrength
of & gas is detd. by the growth of o with E. This growth
s the duwes the greater the probability of inclastic lowes
of clectron enesgy n the mol. prior to attainment of joni-
amtiva,  This applics pastivululy to hravy polizatamic
higidy polurizatle mels.; higher clee. sticagth appears to
parallel high beat capacity. N. Tkoa

raw How iy
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: Meas of g . .
Chemistry - Alkelil Metel Salts

"Negrtive Ions of Alkall Metals in Geg Dis-
charges Occurring in Vepars of Alkali-Heloid
Salts,” V. M. Dukel'skiy, E. Ya. Zendberg,
N. I. Ionov, Leningrad Physicotech Inst jmeni
P. N. lebedev, Acad Scil USSR, 2 pp

‘*Dok Al Hauk 3SSR" Vol LXII, No 3

invogtigating camposition of ions vhich form in’
a gaseous dlacharge in vapors of the elkali-

baloic eelts LiCl, NeI, and KI. ZEasteblished the
] . 36/40T15

Tntroduces recmults of mnwwwmm.nmw.u‘ experimente ,.

USSR/Chemistry - Ions, Electrolytic, Sep 4B
: ¥uges of (Contd)

exigtonce of negative ions of 14, Cli, and 1 and

thnt thelr conceniration in the discherge wag

iarge enough to ensble easy diacovery and measurg-

ment (mags). Submitted by Acad A. 7. Ioffe,
14 Jul 48.
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Physicotech Inst, Acad Sci USSR
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Dk el'skiy, Vg andl Zandberg, B te

- _;rux‘z‘a“ﬁﬁmus—léﬁz: T
t Dissociat.ioq of molet*ular negative lons v.hen colliding wi.t.h &tcms

Periodicsl ¢ D

ibstract Experiments)

of negative

Big, Nad, and NaJ2.

of negative fons with electrons were only obaerved.

2-ussg (1915-1953) « Graph,-Diagram

Dok. AN SSSR 99/6 ‘9&7-‘350, Dac 21, 1954

inter.aed to reveax. bhe processes which accompaty collisims
jons with atoms of gases
the following substances were uzed in the experiments:

The formation of secondary tons and

are described. Ions of
6"!, Sb.! Sb},,
the diﬂsociation
Four xefemnces H

(He and Ar),

Institution:

7‘:‘The Lsning‘ad Physico«-’l‘echnical Institute of the Acad. of Scs**of bnm—~~“ s

waSK R

Rcademl.cian A.N. Terenin, July 1? l?Sh
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AUTHOR1 Zandberg, H. Yo. 57m11-20/55
TITLE: The Burface Tonization of Potassium Atoms and KCl-€nd ¢ - v
CsCl-Molecules in Electric Fields up to 2 uM¥/cm on Tungaten . .
(Poverkhnontnaya jonizatsiya atomov kaliya 1 melekul KC1 i ¢sCl. n
v elektricheskikh polyakh do 2 MN/cm na voltframe ' S
Fiz., 1957, Vol. 27, Nr 11, pp. 2583-25%4 (ussR) " BE
that of Ionov, 1 =

PERIODICAL: phurnal Tekhn.
ABSTRACT: The preaent work is the direct continuation of
N, 1. (Zhunral Tekhn. Fiz., 1956, Vol. 26, P+ 9200). The displace- . B
ment of the temperature threshold of the surface jonization of N
potagsiun atoms and of KCl- s of CsCl-molecules in de- .
i e electric field in & . |
vestigated. In the N
n tungsten in

the various

peratures amount
A erature ranges in
f tle threshcld,

e gituated in the near ©
wich, with the increase of the vol=
thread, decrease proportional to YE.
that the evaporation opers~
mainly in jon-state, de-
tric field. In the case

electric
temperatures corresponded,

tege of the field E on the
This coincides with the pssumptic?
tion of the adsorption atoms, which are

creases in the preagence of a strong elec
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lectric
4 1iCl molecules on tungsten iy ol :
o&%git:‘ncn. Zhur. tekh. fiz, 28 no.11:2434-2043

Surface ionization ‘
(MIRA 12:1)

fielde up to 1.3 x 1
(Alkali halide crystals) (Ionization)

N 158,
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AUTNORS:  Yasiltysw, G.F.. roucav.,§-°.‘(.’.°E’n".'n‘.'f~‘n’xﬁu. A.K..
Pervovs, L.Ta, 8nd Yasnopol'skaye, A.A.

TITLRY Intsrdepartaental Seminsron Cathede Electronics (The 11th
Meating) (Mezhduvedooatvennyy seninar po katodnoy
elektrooiks) (1l-s mnsedaniye)

PRRICDICAL: Radiotekhnika & elektronika, X959, Vol &, Nr &,
pp 731 - 722 {ussn)

ABSTRASTT A mesting of the seminar taok place on Deceaber 1, 938
at the Inatitut rediotekhniki i slektroniki AN 33%R
{Institute af Aadio-engineering ahd Blaotranice of She
Ao,8a,USSR), Puring the neeting O papars werc reaad,
Yu.G. Ptushinskiy read a paper entitleds "Kinetics of
the Mdiiorptinn of Uxygsn on the Surfaca of Tungsten®,
The nenond paper, by 1.M. Dzkaan and B.H, Pakar,
dealt with "The Adatxture Phota-dffect of Sealtonductors
in the Reglon of the Fxoiton Light Absorption”, The
papey hy T.Ls _Haggheyhch ves devoted to "The Problea of
the Sesondery Slectron Esteaion of Fine Piles of &
Hiomber of Orgenle Substances”, The problem of *Furface
Cardl/3 fonisation Ah & Bireng Bleutrie field on a Bucfase with
- a Non-heomogeirsous Nork function” was sonsidered by
£.7a, fandygcg end N.X, Ionov. ZI.N, Bakulina snd
1o TTOYEnsv read a paper entitlad npetaralnation of the
£lectron Attachaent Energy and of the Potentials of
Atoms by the Method of Surface Xouisation". N.L.
Yasnopal'skiy and A.P. Alekseyavadaalt with ths protien

S e ]

e

of "Passage of Staady-state urrents Through a Dielectric
When the Current Carriers Are Intreduced Through One of the
Contacts by Heans of Blectron Boatardment®. The lecturs
by D.A,_Gapichev and K.G, in discussed the following -
“ihe Foesibility of the Azalysis of the Total-snergy
Distridbutior of Blectrons in a Quasi~epherical Condenser®.
The work by M.l. Kspitsa, S.A_Fridrikhov and A.R,8hul'ma
dealt with ‘an Investigation of the necondary elactron
emiveion and the characteristic eneryy lossea of a nuaber
of dieledtries (glass, mice, fluorits and alkali-haloid
monocrystaln).
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28(8) 50v/53-67~4-2/1
AUTHORS: Zandherg, E. Ya. fonov, X. I.

o T
TITLE: gurface Ionization (Poverkhnostnaye tonizataiya)
PERIODICAL: Uapekm.fizicheakikh nauk, 1959, vol 67, Nr 4, PP 581-623 (UBSR)

ABSTRACT: The authors give & gurvey of the phenomaena of surface ioniza-
sion taking specinl aacount of the %hoary. The following
subjecto are ‘dealt with by the individual parta: Y. Surfacu

jonization with formation of positive fons in general Taprieen-
tation; 1) emission formulas for a homogeneous gurface with-

out electric field, 2) emission formulas for a homogeneous
surface with electric field, 3) surface jonization of atoms

on semiconductors, 4) emission formulas for an inhomogeneons
surface, 5) threanolds in the temperature-depen&ence of the
surface ionizatlen current. In part IT the results obtained

by a numbeT of experimental works on positive surface ioniza-
tion are compiled. Individual chapters deal with the follewing
gubjecis: 6) The nethods of investipgating positive surface -
ionization. 7) The positive gurface ionization of Cg-, Rbw,

and K-atoms on tungsten in seak electric fields. g) The pwsitive
gurface ionization of Ha- and Li-atoms on tungsten 1in waal

Card 1/3 fields. 9) The positive gurface ionization of alkali-halile

APPROVED :
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' surface Ionization | _  gav/53-67-4-2/"

" aalts on tungsten wenk,fielda.g10)~Theipqsitive,surfise ienliza-
tion of nlkali}ﬁethl,utomdjqnd{molecules “of alkalizfalide =
galts on platinam in wosk fields. 11) The surface’ jonizationn
of other alomenis and other compounds in weak fields (on
tungsten). 12} The investigation of the onergy distribation
of positive iors (r4 ). 13% The positive gurface ionization
in electric fields v/em). 14) The determination of %he
jgsothermal evapora and atoms on the gurface.
15) leasurement of the ionization coefficient of K- and W-ztomse
In part IIIof the paper the surface ionization wiih formation
of negative ions 1g discugsed in short. Individual chapters
deal with the following: 16% The negotive surface ionizaticn
on homogeneous surfaces. 17 Negative surface ionization on
gpotted surfaces. 13} Discusaion of investigation methods.
19) Measurement of ithe temperature dependence of the negative
jon current (Fige 21-23). 20) Determination of the eneray of
affinity %o the electron by the method of negative gurface
ionization (Tables 1 and 2§o - The paper gives & detailed
description of the problems, methods, and resulls connected
with %the phenomena of surface jonization. The naterial was
obtained solely from published works. The paper im of great
value for scientists dealing with these problems oOn account
Card 2/3 of i%s clearness, its wealth of material, and 1%8 comprehensive
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[ niz ion
Surface Jonizat o
t of publications. There are 23 figures, 2 ta g i t
;.L' ﬁ;oizexferences, 66 of which are Soviet. I8
. L

I

|

|

— Card 3/3
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Zandberg, Eo 2o

Influence Exarcized by aﬁ'Elec%ric Field on the
Tempervature Phreshold of the peourrence of ?ggiﬁ}ve
1n $arface Ionizatizn of Aboms o) T

DERIODICAL: Iavestiye tkedenii nauk §5SR. Seriya fjuicheskaya,
1960, Vol. 24. Ho. &» PP" 629634

PEXT: This paper 18 the reproduction of a leabture delivered al the g9th All-
gnion Conferamce on Cathode fleatronics fron Qctober 21 %0 26, 1939 in
Moscow., Tha ionizasion of & gurface uadey the ncticn of &n alectric

fisld 1i8 investigated, which sucks off the produced ions at temperatures
below the fhreshold temparature. Pormula (1) is given, which dupexiba2s

the flux n_ of atoms tomard the surface in wha steady cass. This formula
contains corpoctions Ior thy alasirle figld uninh hasd he field gtrangth

E on the surface. 1f only & field with a few magavolty per &N i doali

#ith and if omly guch metal atom pairs are gtudied with winich the

threshold range of vepperatirdsd ig diatinctly marked, formula (1) can be
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3lecir;c fields with field strangths of up to

results., From these dlag"ama, Xip could be de

ing to formula (13). The author devsrmined X

rate formula (12) 7 A were ob%ained. The heat
according to formula (15) on the basie of the
P4 K'Y ions on tungsten is found o be 2,2 to 2.3
il here-allows an evaluation of ihe characisr of
uvaporation of ions on the dagres of coating
able atomg. The author thanks ¥, I, Ionov for

There are 6 figures and 9 references: 8 Soviet and 1 British,
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Threshold for the Positive Ion Appearance During -
Surface lTontzation of Atoms :

PERIODICAL: Zhurnal tekhnicneskoy riziki, 1960, Vol 30, Ne 2,
op 205-215 (USSR)

ABSTRACT: The prime goal of the author was to obtaln an gstimate

for the criticul distance ﬁkp of the charge-exchange

phenomenon . Ir absence of this criticol distance, the
. Ltonz during surface fonization would be formed on the
B - surface of the metal with a derintve heat ol evapori-
N tion. 1f one would <hen add an outside applled tteld, :
S _ the heat of evaporatlon of the louns would in this ~
T simplified case vary as e . TgE, following the law of :
! Schottky as in the case of thermoelectron emission. -
‘ In case of significant values of xkp one would expect

i 2 measurable deviation from Schottky law, and since the
card 1/10 heat of evaporabion 18 propovtional to the temperature
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ntinuation of previoud investl-
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TF, XKAVIL,

author (Zh
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the hope to obtain better

- : " The details of the experimental setup were
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~ previous experiments in or
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I
(1), and (5},
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Ton Appearance During Surface Ionization

of Atoms

of 7T A. This 18 significantly less than what

can be obtained ln tests with the thermoglectronlc
emigsion in strong electric f'lelds. Since the
threshold shift 18 related to the heat of eva-
poration of jons, the author was able to derive an
equation for thig heat 1+ using two points on the

= JE) curves:

pm=eVe At lost (11)

In the case of K, 1+ came out Lo be about 2.2 ev,

and qulte {ndependent on the degree of surface
covering. This 1s 1n falr agreement with results
obtained by other researchers. This l+ value car in

gurn be used for estimating the lower 1imit of ka’

Cafd 9/10 and the auther cbtained kaEEL 1.8 to 1.5 A. In

A "
PPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963810001-2"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963810001-2

151 3el

I? iE?l‘-.%iﬁ BEIEITARAN R TR
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Pemperature Thrashold Cop the Posttlve Y L AT R ALY
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an analogous manner 1+ for Cs" 1s between 1.0 and 1.8
cv which eorrespond to xF“;E; 2 Lo 2,2 A, In Lhlg case
s
e of

l+ depended on Lhe deges surface coverlog dae

probably to a significant influence of the coverinog
on the adsorption of Cs atoms. Professor Ionov dis-
cussed many tlmes the questions presented In this paper.
There arve T [igures; and 15 veferences, 15 Soviet, ¥
U.K. The U.K., references are: P. B. Moon a. M. L.
Oliphant, Pioc. Roy. Soc., ALD], #03Z, 19Z2; R. C. Evans.
Proc. Roy. Soc., Al3%, 0O%, 1933.

ASSOCTATION: Physico-Technical Institute AS USSR, Leningrid (Flziko-
tekhnicheskiy institutb AN SSSR, Leningrad)

SUBMITTED: June 15, 1959
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AUTHOR: 7andberg; E. Ya.
TITLE: gurface Ionizatign 'of Indium pnd Thallium Atoms orn Poly-
crystalline Tungsten in Electric Fields up %o 2 ov/em

PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, Noo 0y
pp. 1215 « 1221

PEXT: Formulas for emigsion from irhomogeneous gurfaces are glven in
Refs. 2 and 3 where three ocases of jonization werse treated., Now, the au-
thor studies the case E(V ~ Py pay y) > T (1) with the help of the

method described in Ref.1. ¢ = ion charge; Vv - ionization potential of
the atom, ?k - local value of the work function of the surface, ‘Ib - GOI'-

rection to the work function for the presence of an elecirio field on
the surface of an electric field by which the ions are gucked offy
‘{/ -VE—E'. for E~1 mv/cm; The experimental device is schematically shown
in Pig.1. The author describes the gurface ionization of indium atoms
on polycryatalline tungsten between 1900 and 2500°% and at a field

cara 1/3

APP :
ROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963810001-2"



CIA-RDP86-00513R001963810001-2

RIS JEUGRET VR T aeeero =

gurface Ionization of Indium end Thallium 3/057 60/030/0!0/011/019

Atoms on Polyorystalline Tungeten in
Electris Fields up to 2 mv/om

3013 /8063

strength of 30 xv/om to 2.1 mv/om on the gurface. Fige) indicates that
the temperature dependence of the In* curreant on W fcllows an exponen-
tial law. The values for the actual work function ?* determined from
Fig.3 and formula (9) are collected in a Table together with values of
* for Na and Li. The author attempted to measure the temperature de-
pendence of the surface jonization of thallium on tungsten (Figo 4).

It may be asgumed that within the limits of

error the values of ¥ ob-

tained for In and T1 are in agreement. As has already been doné in pre-
vicus peperdy the measured values of E are compared with the values de-
termined by means of the Schottky effect, [t was found that the depen-

dence of surface jonization cn the electrin
having different work functions but all satis
the simple Schottky rule at all values of E.

with the theoretical prediotions. All conclus

of surface ioniz
by the experiments with indium.
maximum local work function of P

card 2/3
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gurface Ionization of Indium and Thallium s/057/60/030/0t0/011 /019
Atoms on Polycrystallins Tungsten in BO13/B063 - 3
Electric Fields up to 2 mv/om

approaches the results obtaired by Smith (Raf.11) and Becker (Ref.9).
The author thanks Professor M. I. Ionov for discussions. There ar2
6 figures, 1 table, and 12 references: 8 Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN 8SSR, Leningrad
(Institute of Physics and Technology AS USSR, Leningrad)

SUBMITTED: May 24, 1960
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£ surface jonizakimm
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TIAUH Dependence'of the tomperatu

of cesium o0 tungeten cN the cesium vapes tension
PEHIODICALx 7Zhurnal tekhnicheskoy fiziki, V. 32, NO. 2,'1962,7208 - 213
TEATE A uni.form electrode surface 18 considered which is only alightly
covered bY adgorbed atoms O tho jonized element. '
tohn nholas for the temperature dependence of the

I+ - — —

L+ oexp (5 )0V - Y -1).
gurface jonization current, where ¢ ¢ ionizing
surface orety L is the ratio of the st
statag, D 1s the atomic flux per surface U
jonization potontial of the atom, p 1s the wor

3¢ the correction to for the oftect of 0
Y ~\P - <0, the gurface 3

o - v »>kT the ou

(@'

1@ tho ion oharge, 9 19 th
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Dependance ef the eoe

vd (Fig. 1) io tcrmed the threshold reglop of the surface {onization curvi,
and T ig the threshold temperature. Tp the steady gtate, the flux of sbms

T

.

e
1
B

ol
-
|
R
-t
é
i

n incident on a homoreneous surface is ;—'T-NY_Cexp —'\lii—'%) D exp'—(l -+ o). }__:
1
(4) "‘N[C exp—-ir ~+-Dexp- ——%}[] '

© ghere N is the aumber of atoms per cm?, and D are constants slightly de-
pendent ov T, 1 and 1 are the jsothermal evﬂporation heats of ion and

in the absenc . of an electric field neal the surface,

atom, respectiv. 1y,
for <mch a field (B). The surface

and fu'1 and ‘72 are correction factors

ionization coefficient is ﬁ)a ;- exp (- Eﬁ . If lnn=270"*% in %: +

1 ! »
(——— - ——) (6), where n1 i{s a fixed flux of atoms, and T4 is the rele-

k
01 o
¢ent threshold temperature, and N/,

dard 2}%/ .
' N

is slightly temperature—depehdent, the

a/§¢ale | R
studieq | N
) .

et Ul -
t'US on W was




"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-005196380001-2

W i i et R RS T B R e e e M A R SR A £

3k
5/057/62/032/002/012/022
Dependance of the .., B124/B102

temperature dependence ln n = f( %— ) is determined by the evaporation
' 0

. Vo Ty - T )
. ‘ J 3 t Y -
'}l;enta of the ions from surface 1!, Thus one finds /N, '(—-ﬁ“‘%l,pm 7;-“———?-1?( -y

*52 . where Pw is the work function of a pure tungsten surface, which is
ol

corract provided that Prmin * P>kT, where fkmin is the minimum of the loa-

cal work function, In order to verify these theoretioal results experimen-
tally, a cylindrical capacitor was placed into an unsoldered bulb filled
with Cs vapor and containing a tungsten thread, 100 microns in diameter
and 14 cm long, which was fastened along its axis. Ions emitted from the
central portion of the thread were collected by the measuring cylinder.

The bulb was provided with taps containing metallic Gs and a Ba.Ti getter.
The temperature of the thresl was measured with an optical micropyrometer;
at low temperatures, it was determined from the filament current, The
temperature of the first thermostat was kept above that of the second which
was used to calculate the vapor pressure of Cs, The ion current was mea-
sured with a mirror galvenometer of a sensitivity limit of 3.10~10 a/scale
unit. The temperature dependence of the ionization of Cs on W was studied W
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in a Cs vapor presgure rangs of 9.10"9 te. 2-10'4 mm Hg, with a change in
the threshold tomperature from 880 to 1340°K, Since the error due to the
omigsion of the change in the desree of adsorption is about 6%, By. (8)

ll
moy be re-written as 1n nel + e (%- -—L‘)n Professor N. I. Ionov,

T

0 ol
Professor A, I, Gubanov, and N. D, Potekhina are thanked for discussion,
There are 5 figures and 12 references; 5 Soviet and 7 non-Soviet, The
four most recent references to English—language publications read as fol..
lows: W, B, Nattingham, Proc. of the Fourth International Confererce on
Ionization Phenomena in Gases (Uppsala, 17 - 21 August, 1959), 1, 486, 190,
R. C., Evans, Proc. Roy. Soc, A139, 604. 1933; J. B, Taylor, J. Langmuir.
Phys. Rev, 44, 423, 1933; T. J, Killian. Phys, Rav, 27, 578, 1926,
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n of thermionic emissionrconstaﬁts from energy

or thermoelecirons and positive ions

v. 32, no. 4, 1962, 503 ~ 516

TIPLE: Peterminatio
distribution ourwes {

PERIODICALS Zburnal tekhnicheskoy fiziki,

TEXT: Tor plane and coaxially Cylindrical electrodes with homogeneous
} for the emission

work function, expressions (*ideal” retardation curves
current are derived om the agsumption of Maxwellian energy distribution,
and extended to electrodes wi.th inhomogeneous work function (experiment&1

retardation curves). As the areas of different work function (Bpots) :
cannot be jocalized, only & qualitative consideration jg possible. The con-
tact potential field of the spots is regarded first &s being compensated
vy the external field (indopendent emission of individual spots) and then
as not being compensated. The mean work function of the cnthode was deter-
mined from the saturation current at given temperatura. AB apparent cod-
tact potential difference, which can be determined from the experimental
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"1 TIIE: Swcvece lonmtzation on motals in on eloctris fleld
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| SO Thurnal okbntcheshoy $1al, v. 33, ro. 6, 1963, T
'F;iO?IC<TAGé: .en:feéeVéﬁngggtioﬁp-field dé;q:ptiéq;?f;@ldfj§ngamibeioni

ABSTRACT: -An irproved expressicn is rived for'the degres-of-siwface tonizetios e
- i'in an electric field es & funétion of the field sirength. The work was undertaken
i in view of ths importance of this relation not only for the theory of surface
.-+ lonization, but for field desorption and ion émission as wsll, end because e
. rigorous derivation hed not previously been given. The derivetion follows the
',Af,;,stagisiicslfmathcd~emplayed;byﬂhan;»chretsov'(Elaktronn&yefiiionnaye‘emisslya.
+ Gos, izd, tekh-teor. literatury®, 1952}, but account ie taken of the short renge
. forces between the adsorbed atom and the surfece (ven der Waals forces s chemical
= forces, etc.). For the case of a very strong field, the result differs from thet = -
| obtained for this cass by Dobretsov (ZKIF, 23, 417, 1953} by the presence in the
exponent of a. term. taking account of the short range forces and the absence of th»
term eEx, where E is the £ield strength end x is the criticel char ¢ exchange
.digtance, The author considers it likely that in the desorption of bariwm from
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4, no,11, 1964,

potassium,

2048-2055

rubidiua, ce. ium, po-

t:ssiau comﬁennd, ruaidlum co&pourd, cesium conﬂoand

- o
i T

i {1

, Ro, Cs CSCE RbCl_and K«l on. a *raphnte,sut-—
LA Tace was mangurcd teu@&raturcs up to 2 UOQK. Graphicerwas choson for- investiga~«
. tion because its electrical properties are Ainternsdiafe hetwoon those of metals .
arnct- semix.omitzarorrs;:ectras‘fcpic*gvade gmnﬁit Wag euployed inl the’ 3om ‘of’ GO K
1.2 mit strips froa 200 to 700 micron th ick, :equiring up .to 350 x'mttu for heat in{;. ;-
"‘Le teupemtu.re was measurad with an’ optica.l vyro'aater 3 and wi"h a t]xermououpla at’
the lowsr tenmperaturas 2., Tie gk raze!‘éc i ;
o ,wit&iq»ah iﬂ: Ih of: 4.4& ¥
10800 HOI6CHIAT beaia rodi
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ere direcf;eu throngh s}i*& cmtc the,;gmp‘si‘rc Sur.iﬂco.-__ tive Lons “leaving
the surface were detectod with a low resotution mass spectrcﬂater co aabie of resolv~ )
cing R::g*’ and Rb87 A vacuwumm.of 3 x. 107 Vomm Hg wag-maintained dur.i‘ng the measurg= - oo
| ments., The swefdce’ ionizatior_ caefficlents of the metals except potaqﬁiu-c wers ine f
*w..epvndem; of temperature ibaye the threshold: the lonization coe,:;fic fent of potas- -
.. 8ium decressed somowhat Mth,incrﬂaai“s temperature. T ”‘he,}:ehavioq of. tbe graphite .
‘Ewra:nec—?tt1r~r€§péﬁi?“ﬂm& OHiZITICN O HIKALL WOtals' Was very siurlar {io that of
etal’surfaces. The metdl lox -eurreats from the: ghloride. _molacl_les cdntinged to: ixrv
Tderease with- in!;reas...ngw e.:zpamture, “in-the! f‘dz&’.‘.’ 02-CsCY; - a- ‘plot- of tzm Togarithn of
the ion current varsus the rdeiprocal teumperzture consisted of t¥o st raight seg~
~aentz, of which that for the ‘highes tempsratures had txm ‘gredter slope,. The enhancﬁ

L

Aon-current -at ths higher temperatures is azcribed fo° increased dissc}cia‘.ion of the
: kzolucules. Tha relation hefwesn fon ewrrent and tamperature is éiscussed in tarms
L the- thoory of suffar:e iedctionz on perous materials, and it s corcluded that

d‘ ezenc‘. b Jieeii ¢ heat of dzssaclntion or the- &m!face ahd” tEo kaat of sub<’

.—Ilas—her‘
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| TORIC TAGSI . “work function, tluerm
molybdenum, tantalum, tungsten )

AnaTRACT' 'Iho authors hnve muasurcd "lte thertnionlc mul uurfm:n 1on1mtlon work: |
functions of 100 to 150 micron diameter polycrvsta,xline Ta, o, and W wires withf
an .apparatus that they have dedcribed. elacwhere {ZNTF, 35, 149, 1865). Tungatem.
was measurcd 3 a control., The thermionic woriz fuictions were derived from
Richardson curves and the surface lonization wirk functions were dotermined t‘rom

| the temperature dépendenca of the surface tontaativn cu-rent of indium. The tem~
' peratures ‘wore meusured witlr -an-optical- miurop:;romter “af wore: corrected to-trye |
values by means of published’ rexbles., The Mo, e, and ¥ wires were amnceled at S
24009,-28009, ml '2709°K, respectively. -Thia' .*.eet treatmnnt was sufficlent to . =
~stabilize the thermionic: emsssion properties sad- 0. euminaﬁe ‘self-cuiggion of {m= |-
purity elkall motal fons: The residual gas pressuro wes approximately 1077 mm Hg.

- Card - 1/2

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963810001-2"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963810001-2

&Ltg?zz-’?.ﬁ-
ADCF"iﬂION NR° M’5020741

The measured thermionic work functions of Ta, Mo, and W were 4. 33, 4.33, and 4. 18
“1.V, respectivoly; - ‘the correspomndiing surface. ionization work functions were 4.88, ’

1-5.02,-and 5.14° V. -The probable errors of these worK functions range from 0.03 no
0,07V, .The values fourd for the work functions differ considerably fram those ' |
reported by Kh. Kheadzhinukhamedov and G, N.Shuppe {Izv. AN Uzb, S8R, Sor. fize-mal, |7
nauk, 2, 55, 1957) . This digcrepancy 1s gseribed to the use by Khadzhinukhamalov
j-and- .;.mppe»,OL casily ionized alkali metals to measure the surface tonization work
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ABSTRACT: - The authors havg directly deternfned tn "'va'gofizationz
Ly of atoms. and dons from pblycrystalline 'surfaces°701
Ta, .and Mo, -

enorgles Lo and |

the refrac oy metals Bs, W,
‘Thede measuremants &re sald to bo thel pirge direct determinationg af
Li. The samples vera 45 mm long 100 to 150 micron Polycrystalling wireg located
on the common axig of thyee cylindrical grids to which appropristg Potentiala couly -
be applied, Poattivy iong Icwlng tho surfgco of the ganple ¥erq extracted by |
negative potentialy on the cylindrigat grids and theip Llux wag moasurod with g
Mass spectremater, - When atcun-'wazre'bci'n’g 1nvesf:i'gated, the fony were axcluded by -
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positive potentials on the grids. The atoms diffused tnto a chamher- where they - -
wore ionized by an eléctron hean and the resulting ion flux was measurcd with thn
mass spectrometer. The use of a magg spectrometer to detarmine the compogition ng
the sublimed gas is constdered essential. When the rogidual gas predsure in the .
apparatus was 10°7 mm Hg, only atoms and atomic ions were found; when the pressuro
wag (1~5) x 10-6 pn Hg, oxido molacules and molecular ions woro alao proasont, Tho
temporature of the sample was dotermined with an optical. mleropyromator, and the
position of the sampic and tho electrode system was monitored by measuring tha siyp-]
4£§9g_iqnizationwogt{gqgggmﬂ_xhetsgmplesrwéréi§§§3§§§ggiﬁg;a;prolongedipreiimiﬁﬁfyil’-
-|-heating-at ‘the-highest temperatiire employed in the meastrements. The vaperization [
energles wore determined from the temperature dependences of the fluxes. The thor~
“modynamic theory of this determination i3 derived aund the type of average over the
different crystallographic faces to which it leads 13 discussed. It ls not poasi-~
ble directly to test the consigtency of the data by means of the Schottky relaticn
Lz =~ Ly = e(W -~ V), where W 1s tha work function and V ir the ionization potentigl,
ngause_th@diﬂeren%quuntttiorarraveragai differently. The queation oz aver+
ages 1s discussed at gome length, and inequalities are derived that the moasured
values of Lg, L;, and W should (and do) gatisfy. The statistical error of the va-~
porization energy measurements was approximately 5%. A ‘sygtematic error ag
great as 4% 18 possible in the Hfo and Ta temperaturc messurements. The values oYy~
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ained fof Lq arc compared ‘thos: e authora, and some discrepani
ined tor Lg arc compared with those fourd by othf-r authe _ggd e disc: -

z:e:?aro dis:usscd- g'l‘ho authors are grateful to‘_g,_D.Fof:eki ne for p&r:ici;{aﬂqi,

in a discusaion of the work,"  Orig. art. hes: 24 formulag, 6 figurea, and 1 table
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TITLE: Surface jonization of atoms on silicon

£.108f0, AN SSSR, Leningrad {

11, 1965, 2092-2098

Fa'd
SOURCE: Zaurnal tekhnicheskoy Vfizikii v, 35, no.
al surface,‘semiconductor crysyz}, gilicot,

TOPIC TAGS: surface jonizatior, cryst
nermionic cmission, a§°“~,f¢~hx

Valkali metal, indiun work function, t
dkall metlse S v S | |
rondc emission from and theﬂiqnizpticn of Cs, Ky Na, ‘44,
resistivity,

1Ce iﬁg~silicon.crjstal (
been mﬁﬁéﬁied”atrtemperntu:es,f;g@dllﬂo to . 1600°K. The measuremcnts
‘"were‘undertaken_bﬁcgg§g‘§ur£nce jonization on»semicéhdﬁéfbrs*hns~not7been,thq:qggbly
{nvestigated and the meaéﬁféiﬁéh’ts‘forﬁili’con;,surfrgqgsuof,H, G.Ban! kovskly and EoN. |
Formozov (IzV. AH SSSR, -seriya fizich{,zs,,lszz, 1964)[E§é"ﬁﬁest10nub1e,uowing o
the high astomic peam intensithes that were employed. The 30.%x 2 x 0.4 snd stlicon [
crystal was otched with @ mixture of HNOg and HF end washed with boiling water; 1t
4 hoated sloctrically during the measurements. The 'jemper-
temporaturcs pein| re- -

ABSTRACT: The thermoeiect

Jf*f'*nnd~1n-onma_111;)“gpcq‘of‘an n-type semiconduct

was mounted ont tantalum on

ature was measured with on optical pyrometeor, the brightnoss

duced to thermodynanic temperatures with the aid of the date of £.G.AL11len (3.1,
noe: £37,71

b
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18 iy other metals tomi 1 {in -the ceystal ranged -

“from 107 atom/“n2sec for.Cs and K to 5 x 109'at’om/cm sec for In. The silicon crystal |

. Was outgassed .and annealed at 1550-1600°k before the measurements. During the anneal

1 the room temperature resistivity of the silicon crystal decreased by a factor 2 ang
thereafter remained stable, Th? length of entrance 814t of the mass Spectrometer
vas 1 mm; lons were agc,o,z:dinglyfyzzdmit~ted~on1y~from tho eentral portion of the cryntal
.Where the tempersture was unifor, The pressure -in the stainless steel chamber srag
‘maintained below 107! yny Hg during the measurements. The thermoelestronic wor
function, derived from Rickardson plots, was found to be 4,24 + 0.05 Vi 1t was inge~
pendent of the field stremgth at the erystal surface over the range from 75 to 1290
V/cm. - No temperature dependence of theo surface ionizatign’currents_of'CS and K was

" found in the temperature rangerinvestigated;’the.surfaCé,ionizaticn thresholds for
these petals occur at lower temperatures.  The surface ionization currents of Na,
Li, and In varied with temperature 4n accoru with the Saha-Langmuir equation, and =~
all three metals gave tho same value 4.9 V¥ for the work function, within thp experi-

. mental error of less than 0.1 V. Possible reasons are discussed for the large dis-
crepancy between the thermoelectronic and surface tonization work functilons and no

satistactory explanation is found, Further investigation 1s necossary, The suthors

*
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SOURCE CODE: "~ UR/0020/67/172/004/0835,0838 ~ el
AUTHOR:  Zandberg, E. Ya.; Rasulev, U, Knh.5 Shustrov, B, N,

: ORG:  Physicotechnical Institute im. A, F. Ioffe, Acedemy of Sciences, SSSR (Fiziko-
! tokhnichoskiy institut Akademii nauk SSSR)

. TITLE: Thermioniec emission of positive ions of certain organic compounds from tung~
i sten oxides :

‘SOURCE: AN SSSR. Doklady, v. 172, no. 4, 1967, 885-888
TOPIC TAGS: {hermionic emission, tungsten compound

ABSTRACT: Experiments were carried out on thermionic emission from tungsten oxides
in a mass spectrometric apparatus in-the presence of various organic compounds at
10~5 mnm Hg. The following compounds produced thermions: diethylamire, phenol,
aniline, trimethylhydrazine, acotone peroxide, several amino acids, and also acstic
and formic acid., HMost attention was devoted to the ilonization of the first four
compounds. The spectra of therriionic emission fram turgstan oxides (at T£1100¢K) ]
and tungsten (at T2 2000%) are tabulated, With the axeeption of aniline, ions repro- [N
senting products of surface reactions wers o served in all cases. ‘The results are i
in accord with previously advanced hypotheses on the formation of thermions by both

| catalytic dissociative ionization and formation of "heavy" ions in chemical surface

| Teactions. Tae temperature dependence of thermipnic currents from tungsten oxids

UDC: 537,58 + 543,51

—

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963810001-2"



"APPROVED FOR RELEASE: 09/19/2001

ORI Sl N T TS A WA B S YA A i
L A s SR,

CIA-RDP86-00513R001963810001-2

i R RIS ¢

ACC NR: AP7008315

| surfaces was determined; the bell-jar shape of the I = £(T) curves obtained indicated [NE
. the sirmdtaneous occurrence of ionization and dissociation of the particles on “he I

i surface. In the case of aniline, the I = £(T) function was exponential. It is

: noted in conclusion that the thermal ionization of organic compounds on the suriace

. of solids may be used as a method of studying processes of heterogenecus catalyiis, |
. huthors thank ¥, I, Tonov for discussing the results and I. N, Bakulin for his assist- SN
; ance. The paper was presented by Academician Konstantinov, B. P., 13 Aor 66. Urig.

| art. has: 3 figures and 1 table. ‘ :

| SUB CODE: 07/ SUBM DATE: 1lAorS6/ ORIG REF: 007/ OTH REFt 006

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963810001-2"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963810001-2

R S s A2 oo 1R 3BT A A

o LOUB17-66 wWr(1)/Swi(m)/T/miP()/EI IJP(c)  JD/IG/AT

ACC NR: .PG013719 SQURCE CODE: UR 0057/66/036/006/0963/05'8O

AUTHOR;  Zandboerg, E. Ya.; Tontegode, A. Ya. : o 97

SEIIT .
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D oTIpLE: Rhenimnfhezmﬁmiﬁ.nm_,_a survey
i W R - )
SQURCE: Zhurnal tekhnicheskoy flziki, v. 36, no. 6, 1966, 963=680 -

:
§
i
i
|
!
i
)
i
t
i
;

| TOPIC TAGS: rhenium, thermionic emission, surfaco ionization, ion gource, mass

¢ spectrometry, fieid enigsion, thermionic onergy conversion y MELTINVG Pornr,

P COORKL Fomcriond g REFRACToRY Mg e

. ADSTRACT: 1In this survey article, which has a bibliography of 74 entries, the

autiiors review the properties of rhenium with particular attention to its use az g

theraionic cuitter and as a medium for surface ionization and- campare them with those

of other refractory metals such as tungsten, molyilenum, and tantalum. The scope of
the survey is indicated by the. section and subsection headings: 1) Melting point; I)

[ Heat of vaporization and vapor pressure; 3) Crystal structuro ; 4) Mechanical propers

tios; 5) Electric conductivity; 6) Chemical proportics, a) Renotion with carbon, b)

Reaction with nitrogon, ¢) Reaction with oxygen, d) Reaction with water, e) Reactior,

with Alundum; 7) Spectral emissivity; §) Thermionic emission; 9) Surface ionization

work function; 10) Surface ionization of alkali halide molecules; 11) Examples of

Card 1/2 » UDC: 537.5
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applications, a) Surfaco ionization ion sources for mass spectromotors; b) Eloctron
impact lon sources for mass spectrometers, c) Field onitters, d) Ionization gagos, e)
Energy converters. In the scction on crystal structure thore are also discussed the
texture of polycrystalline rhenium and the use of thin rhenium f£ilmg on substrates of
othor vefrpeotory motals, Tho wmoltirg point of rhenlun 1s lower than that of tungsien
and its work fametion is higher; rhenium is accordingly not always tho most suitablo
material for applications requiring the-highest possible thermionic emission. - Rhk&nium
howaver, combines a relatively low thermionic work function and a nigh surface ioniza-|
tion work function with advantageous mochanical proporties, a high molting point, =«
low vapor pressure in the operating temperature range, and a chenical inertness that
assurcs very siable operation. The authors predict that raenium will find increas:ing
use as thormionic omittors and surfaco ionization media in spocial cloctroaic dovices.
Oriz. art. nas: 4 formulas, 12 figures, and 6 tables. {15]

SU3 CCDE: 20 ,/// "smm DATE: 23Dec65/ ORIG REF: 038/ OTHl REF: O
ATD PRESS: £/3¢
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TITLE: On the applicability of the Saha-Langmuir formula to the description of the

‘!__ ] temperature dependence of the positive ion current incident to surface ionization of
atoms on silicon

SOURCE: Zhurnal tekhnicheskoy fiziki, v, 36, no. 8, 1966, 1459-1468

. | TOPIC TAGS: surface ionization, silicon single crystal, work function, thermionic
= emission, contact potential, Richardson equation y 1ON CURREN T :

ES'TRAC'I‘: “The authors have previously investigated the surface ioniz‘.s(ation of Na, Li,
?’ and In on a (111) face of a silicon single crystal (ZhTF, 35, 2092, 1965) and obtained
b from their results, with the aid of the Saha-Langmuir formula, the value 4,9 V forr the
f work function of the (111) face of silicon, This value of the work function 18 much
greater than the value 4,0 V obtained from Richardson plots, Possible hypothesizad
reasons for this discrepancy are discussed briefly and most are found to be unconvin-
cing. To clarify this situatiop, measurements of the work function by dilferent
techniques were undertaken, The measurements were made on the (111) face of a p-type
8iiicon crystal with a resistivity of about 1000 obm cm., Contact potential work
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functions were derived from retarding potential curves < ite zharzoelectron omission
current and of -the positive lon current from surface dnn: Havion of cesium by compari-
son with analogas.s cusved obtained with tungsten and grephite emitters, The thermo~
olectron emission current was algo measured, and work functions were derivod both from
Richardson plots and from tho total emission current, The rotarding potential curves
showed that both the oloctrons aand the positive ions had Maxwellian distributions with
temperatures equal within tho sutArims 1 error of 100° C to the temperature of the
emitter. The contact potentiai work functions derived from the retardiug povential
curves were independent of tamperature over the investigated range f£rom 1100 to 1.600°K
and wore equal, within the exporimental error of about % 0,1V, to the value previously
obtained with the aid of the Saha-Langmuir equation from thae tomporature dopendeonce of
the surface jonization. The totzl emission current work function was equal to the con+t,
tact potential work function of 1600°K but had a temperature derivative of & 1 v/
degree., Tua Richardson plot gave the previcui low value for the work funct.o: (1,07 &
10,05 ¥3. Frowm the ags-ement betwadi the contact potential and surface ioniza:ion work
! -inctions 1% 18 concluded that the Saha-Langmuir equation correctly describes the {

ternaerature dependence of the surface jonization of Na, L1, and In on silicon. ¥0881b1+

reasons for the low value of the Richardson plot work function arxe briefly discussed, }
but none is selected a8 the most likely. The authors thank N,I,lonov and H,D,Potekhin| i
for discussions. Orig. art, hes: © formulas, 6 figures end 1 table, ’
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