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_ABSTRACT: A mothod 4s analyzed for selecting a motor for a systom of frequerioy’ )
controlled drive in the P,=const operating regime. Tho mothod is based on

the condition of production of a minimal size motor, in consideration of the -
‘problon of determining the frequencies at which the fixed range of control
and power ¢an be provided with series produced asynchromous motors, The
autaors call for development of technical conditions or state standards with
rqspect to permissible values of voltage, curront and rotation rate of series
produced asynchronous motors used in frequency controlled eleotrical drive —
systens. _An sxample of the caloulation is presentod.~ ‘Orig. art. has: 19 formulas.
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Improve the quality of reinforced concrete ties, Put' i put.khos.
7 no.7121-22 163, (MIRA 16:10)

1, Nachal'nik puteobsledovatel'skoy stantaii, Kiyev (for I1'in),
2, Starshiy inszh. puteobsledovatel'skoy stantsii, Kiyev (for
Selivanov),

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518430011-8"



"APPROVED FOR RELEASE: 04/03/2001  CIA-RDP86-00513R000518430011-8
T — - o Endee

4§41 e TR EER
5.8 P .
]
Ilpodlo| sls from water. I'.
a1,

mlMcrnh.l )
\ v, 47,964, Jul 15, Scele-forming
Aaenis are resmoved by o3 water to s fickd of ultra.

‘shat electromagnetic waves between cundense plates,

.

Commn AT e

Sida 41 0W gve wIee))

A 3L A eETACLURGKAL LITERATLEE CLAVPICATION ) i
T Viow Viveniee T T e

L TR et
€his by 2m Cuw ity
" 1T¥ N3

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518430011-8"



"APPROVED FOR RELEASE: 04/03/2001

LR RS

CIA-RDP86-00513R000518430011-8

S R S L N TR IR i s G e £-3 ST SRR R

BOGDANOVICH, M.M.; MOCHALIN, V.8.; IL'IN, P.A. UKHOV,K.§., redaktor;
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Rleaents of the theory of navigational gyroscopic instruments)

lementy teorii navigatsionnykh giroskopicheskikh priborov.

Leningrad, Izd-vo "Morskoi transport,® 1956, 270 p. (MLRA 9:8)
{Gyroscope)
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AUTHORS ; _Bogdanovich, M. M., Il'in, P. A.

TITLE: A G!rocomgas;qfor LA;Ifude Deter;I;;:I;; With Indifoct

Correction

PERIODICAL: Iivestiya vysshikh uchebnykh zavedeniy, Priborostiroyeniye,
© 1960, Yol. 3, No. 4, pp. 43-47

TEXT: By controlling a gyroscope with moments applied to ite suspension
pin it is possible to produce an apparatus which simultaneously indicates

the true meridian-direction and latitude. On an astatic gyroscope in y’(’
Cardanic suspension (Fig. 1) a gyromotor acts as sensitive element, upon
vhose vertical axis correcting moments aot by means of a moment trans-
ducer. These moments are proportional to the angular velocity @ of the
deviation of the main axis of the gyroscope from the meridian plane:

M§ = kd. This correcting moment is caloulated by means of a computer ob-
taining all data necessary for determining the value M§ ., By means of the
geographically orientated coordinate system ofizf s which is connected with

Card 1/2 ‘
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A Gyrocompass for Lat{tude Determination With 8/146 60/003/004/005/010
Indireot Correction B004/B056

the earth, and the coordinate system Oxyz (Fig. 2) the authors derive the
equations of motion of the main axis of the gyroscope. This paper was

Tacomnended by the kafedra giroskopicheskikh 1 riavigataionnykh priborov
(Chair of Gyroscopic and Navigation Instruments). There are 2 figures, .(X

ASSOCIATION: . Leningradskiy institut tochnoy mekhaniki i optiki
(Leningrad Institute of Precision Mechanics and Optiocs)

SUBMITTED: Pebruary 27, 1960
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AUTHOR | I1'in, PA, . .

mu New.gyrooompass for the maritime transportation fleet

PERIODICAL: Referativnyy ghurnal, Mashinostroyeniye, no, 16, 1961, 21-22, ab-
stract,16D152 (V sb, "i.ya Meshvus,: nauchno-tekhn, konferentsiya po
probl, sovrem, giroskopii”, Leningrad, 1960,"3 - 9)

TRXT In acoordance With the planned instructions of the XX Congress of
the XPSS on the extenaion of maritime transportation and the equipping of the
transportation and commerocial fleet with up.to-date navigation instruments, the
Leningradskiy institut toohnoy mekhaniki i optiki (Leningrad Institute of Preci-
sion Meochanics and Optios) together with the ‘Tsentral'nyy nauchno-1ssledovatel’ -
skiy institut morskogo flota {Central Solentific Research Institute of ‘the Mari.
time Fleet) has develaped a new gyrocompass design, The peculiar feature of the
sensitive element of the gyracompass consists in the fact thdt the internal sus-
pension axis is located vertioally, while the external axis is placed horizontal-
1y, 'so that, consequently, during rolling the. vertiocal ring does not immediately
affeot: the gyroscope as regards its vertical axis and so-called compensation

card 172
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‘weights.can be dispensed with whioh are balanoing the moments of inertia of the '
vertical ring relative to both axes, Owing to the mentioned arrangement on the N
suspensian axes it is possible to effect a damping of the free gyroscope osoilla- -
tions by weights independent of the main pendulum, to do away with tne "foot" .
bearings of the mercury vessels and to adjust the damping factor in operation

without stopping the gyroscope. The mércury vessels need.not be suspended on se-

parate supports, They are fixed immediately to the vertiocal ring, The sensitive
element has a torsional suspsnsion of the vertical axis which is oentered by high-
sensitivity ball bearings, the horizontal axis resting on balls. The pilot assem-

bly conpists of the following units: 1) the gyrocompass proper; 2) feed unit

of the ANl -106 (AM0-10B) type (serial output); 3)POM-10 (ROM-10) revolution
controller (serial output); 4) corrector of-speed and constructional errors of

the gyroscope; 5) 15M distribution box (serial output); 6) 2°M oourse recorder

(serial output); 7) column-type bearing repsater (serial); B8) bracket-type re-

peater (serial), Two pilot models of the gyrocompass were tested on ships,

, 0, Flidlider
[Avstracter's note: Complete translation]
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Small gyroscopic device for recording ths rolling of a ship. - -
Isv.vys.ucheb.sav.; prib, 3 no,3:166-73 160, (MIRA 1484) -

1, Leningradskly institut tochnoy mekhaniki 1 optili, Rekomendovana
Orgkomitetom vtoroy nauchno-tekhnicheskoy meshvugovskoy konferentaii
po problemam sovremennoy giroskopii.

(Stability of ships) (Gyroscope)
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PHASE I BOOK EXPLOITATION 80V/5615
. Bogdanovich, Mikhail Mitrofanovich, and Petr Alekseyevich Il'in

Giroskopicheskiye pribory i ustroystva; osnovy teorii (Gyroscopic Instyuments
and Devices; Fundaméntals of the Theory) Leningrad, Sudpromgiz, 1961,
359 pe Errata slip inserted, 6,900 copies printed. )

Revievers: A, N, Dokuchayev, Candidate of Technical Sciences, A, Yu, Ishlinskiy,
Acadexician, D, R, Merkin, Doctor of Technical Sciences, Ya. G. Ostromkhov,

Engineer; Scientific Bd,: N, V, Butenin; Ed,: Ye, N, Shaurak; Tech, Ed,:
R. K.‘ Tﬂﬂ. »

PURPOSE: This book 18 intended for students of instrument building in schools
of higher education and in maritime schools. It may also be useful to

technical permnnel engagod in designing and wmamfacturing gyroscopic
instrvments and devices,

COVERAGE: The took presents problems of the theory and principles of operation
of various gyroscopic instruments and devices, Stress is laid on instruments
vhich are widely used in practice., However, some new circuits vhich as yet
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.Gyroscopic Instruments (Cont.) ' S0V/5615

haye no widespread application, such as gyroscopic latitude indicators and
vibratory gyros, are discussed, The authors thank N, V, Butner, Professor,
Doctor of Physics and Mathematics, A, Yu, Ishlinskiy, Professor, Academician,
D. R. Merkin, Doctor of Physics and Mathematics, A, N. Dokuchayev, Docent,
Candidate of Technical Sciences, Ya, G, Ostromukhov, Engineer, and V, A,
Pavlov, P, I, Saydov and S, S, Rivkin, Professors, Doctors of Technical Sciences
for their advice., There are 49 references; LS5 Boviet, 2 English, and 2 German.

TAELE OF CONTENTS: -
Forevord - 3
.PART I, GENERAL PROBLEMS OF THE THECRY OF THE GYROSCOPE

Ch. I. The Gyroscope and Its Dynamic Characteristics
1, Definition of the concept of "gyroscope" and its

dynamic characteristics ' 5

2. Theorem of moments: 7

3, Euler's dynamic equations as applied to the gyroscope 9
Ch. II. DBasic Propertiss of a Gyroscoype.

1, Stability of the main axls of a free gyroscope 13
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G e g 2964l 5/146/61,/004/004,/008,/015
. The effect of base vibration Y 'D201/D306

. gelf-oscillations 1n:thexabséﬁoé'of‘vibfationaq The approximate s0-
-~ lution of the differential equation. Then becomes -

TP T mene o o et et e,

ot (5, Ao st ST

e

4l i

°°’ “’?fﬁ) -3 J} +

i mpvest—e) L -'
It may be'seen trom .this :that if damping of the sensing element is =
provided in the gyro, the oscillations given by the terms in brack-
ets will be damped. After the decay of self oscillations the z-axis
‘oscillates only with forced oscillations. The amplitude of moment’

m-ocecuring -during the vibrations of the base and on angle '8, and on
theiratio_o£1£:equenciesjpfahd;p,.To evaluate the magnitude of for- g
ced oscillations which introduce the error into the indication of - "
the gyro a numerical example'is solved for such a gyro with air 'wbx(f -
cushions. Tne;numerioalureeulta“ghow that the base vibration provi- 3 i

T
E£97:
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The effect of base vibrations ses D201/D306

ded its frequency and amplitude are congtant, above a few C/s, does
not affect the indications of a gyro with two degrees of freedom,
since i1ts period T is seldom less than %0 sec. It is stated that aif
the vibrations of the base have varying frequency and amplitude,
experiments show that the gyroscope cannot be used any more to de-
termine the meridian plane. This article was recommended by the Ka-
fedra giroskopicheskikh i navigatsionnykh priborov (Department of

Gyroscopic and Navigational Instruments), There are 3 figures and
1 Soviet-bloec reference.

ASSOCIATION: Leningradskiy institut tochnoy mekhaniki 1 optiki (Le-
ningrad Institute of Precision Mechanics and Optica)

SUBMITTED: December 7, 1961
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PROKOPCHUK, B.I.; IZRAILEV, L.M.; IL'IN, P.A.; LEONOV B.N.; S ;
KOSTRYUKOV, M.S. =~ Bl SIROT, MeTes

Diemond potential of ‘the Lena Valley; new diamond-bearing area S
in the northeastern part of the Siberian Platform. Trudy IAFAN ' S
AN SSSR Ser. geol, no.9:115-122 . '63, (MIRA 16:12). - -0
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_IL'IN, P.V,, novator-avtosvarshchik

) Autpntic-wolding opoutor and innovator. Haahinoatroitol' no.l:
18-19.¥ '56 (HIRA 12:1)
(lloctric volding)
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Gny: for chemipal water purification filters, Bnergetik 5 mo,8:20
Ag 57, (M1RA 10:40)

(Vater--Purification)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518430011-8"



IIA u
‘PPROVED FOR RELEASE: 04/03/200]:” " CIA-RDP86-00513R000518430011-8

) O R SO SRR S ARIATS R

AUTHOR: I1'in, P.V., ®ngineer

TITLE:

R

91-58-8-4/34

m
The Quality of Chemical Water Purifying Filter Caps (o

kachestve kolpachkov fil'trov khimvodoochistok)

PER1CDICAL:

ABSTRACT:

Energetik, 1958, Nr 8, pp 11 (USSR)

The author discusses the various types of filter oaps pro-

duced, criticizes their shoddy quality and defectiveness,
attacks the indiscriminate use of unsuitable types in the
wrong equipment, quotes an example of the unnatural wear
of three filters in a TZTs, and calls for the quality to
be improved. There is 1 photo.

1. Water--Pm'ificatipn

- card 1/1

S

APPROVED FOR RELEASE: 04/03/2001

2. Filters--Applications

CIA-RDP86-00513R000518430011-8"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518430011-8

P B P I U S AR B

Il'in, B, __

S

'nm-. vith polarising light filters, Sev, foto 1 ,
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IL'IN, R., kand. iskusstvovedeniya, kinooperator; DUBSON, Ya,, tekhn,
1

[Special lighting in telsvision] Spetsial'noe osveshchenie v televi-
denii, Moskva, Gos. kom-t po radioveshchaniiu i telsvideniiun, 1961,
85 p, ' : (MIRA 14:10)

~ (Television) (Lighting)
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BLYUSKIN, Ye. M., inlh.;‘ IL'IN, R.A., 1n!h.; FANKRATOY, V.P., inzh,

Operation of oquipnnt siibjected to boiler inspection without
accidents. Bexop. truda v prom. 3 no.6:29-30 Je !S9,

(MIRA 12:10)

l.mlgoprudnon-kiy savod krasiteley.
(Industrial safety)
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» 1958, Nr 7, p lZ(USSR_)
I'in, R,F,

Bibliographic entry on the author's dissertation for the de-
8ree of Candidate of Physical ang Mathematica] Sciences, pre-
Sented to the In-t matem, AN UkrSSR Institute of Mathematics,
Academy of Sciences, Ukrainian SSR),

Kiyev, 1957
ASSOCIATION: In-¢ matem, AN UkrSSR {Insti

tute of Mathematics, Academy
of Sciences, Ukrainjan SSR), Kiyev

1. Hoists--Mathcmatical analysgig

2. Cables--Pcrformance
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A UTHOR; 1M, RePr 50V/21.58-2-8/28
.+ TITLE: On the Mutual Influence of Mine Rope Branches (0 vzaimov-
liyanii vetvey pod''yémnogo kanatag

PERIODICAL:  Dopovidi Akademii mauk Ukrains'koi RSR, 1958, Nr 2,
PP 147-152  (USSR)

ABSTRACT: = Making use of the Lagrange method the author pressnts a sy-
stem of differential equations for hoisting equipment with
a friotion pulley treating the mine rope as a visco-slastic
-thread, Under the assumption that kinetics of the motion
proceeds according to a trapezoidal tachogram, the author
gives an approximate solution of this system by the asymp- »
totio method, The solution makes it possible to investigate
' dynamic stresses in the mine ropes for the shallow depths
Card 1/2 of hoisting ( up to 300 m ) taking into account their im-
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On the Mutual Influogbo'ofiuino Rope Branches
‘ perfect elastiocity, , eriterion for

dying out of dynamic
stresses in the mine Topes has been found, There are;
1 schematio diagram, 4 graphs and 7 s

sov/b1-5a-2-a/2e

oviet references,
‘ASSOCIATION Dnepropotrovqkiy goaudaratvennyy universitet (Dnopropotrovsk
- State University) ’ :
PRESENTED; By Member of‘the AS UkrSSr, ¢.N. Savin
SUBMITTED, April 22, 1957
NOTE:

Russian tit1e and Russjy

&0 names of individuals and insti.
tutions Appearing in thig article have been used in the
trlnaliteration '
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< IL'IN, R 1. [Lvin. R.P,] (Dnepropetrovsk)

Iymanice of mine hoists with a driving rope pulley. .
mekh, 6 no.2:186-191 160, (MIRA 1;{8) gicd

1. Daspropetrovekiy gosudarstvennyy universitet.
(Mine hoisting)
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IL'IN, R.,F. [I1'in, R.F. ] (Dnepropetrovsk;

ant of elestic rods,

81ightly nonlinear three-dimengional movem (MIRA 17:10)

Prykl. mekh. 10 no.As450-453 ‘64,

1. Dnepropetrovskiy sel!skokhozyaystvennyy inatitut,
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IL'IN, R. N,, AFROSIMOV, V. N., and FEDORENKO, N, V.

"Ionization of Molecular ‘Hydrogen by Protons,"

paper presented by'chorenko at Conf. on Physics of Ele 1 '
New York University, 27-26 Jan 1958, Y sironic & Atoaie Gollisten,

B - 3,102,929
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AUTHORS
TITLE:

PERIODICAL:

ABSTRACT:
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Afroeimoy, V,V., Il'in, R.N., SOV/57-28-10-27/40

Fedorenko, N,v, ——————

Ionization of Argon by Hydrogen Ions (I_gnizataiya argona
ionami vodoroda)

Zhurnal tekhnicheskoy fiziki,Val 28, Nr 10, pp 2266-2274 (ussr)

This work was intended to furnish information on the charge
composition of the secondary ions and on the total cross section,
which can be ascribed to the production of free electrons and of
secondary ions in the collision of hydrogen ions with the argon
atoms. Argon was used as a gas target for the reason that it
Yilelds the moet detailed data on the ionization by electrons angd
ions. The experimental method has already been described acourate-
1y in the papers cited by references 1 and 2. The experimental
set-up as a whole has been described in the raper cited by refer-
ence 9. In this paper only a short description of the experimental
conditions is included. The charge composition of the secondary
ionsg of argon which are produced by a single collision of the H"',
Hz, and H5 ions with the argon atoms was the object of study in

this work. The energy interval of the primary ions extended from

CIA-RDP86-00513R000518430011-8"
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Ionization of Argon by Hydrogen Ions SOV/57-25610-27/40

5 - 180 keV. The following quantities were determined: The total
cross section of electron capture by hydrogen ions (Gb) and the
total oross section of free electron production (5:_) and of Ar+,
Ar2- ’ Ar3+, and Ar4+ secondary ion production, which are denoted
by 5'01, 60! 503, and 0'04, respectively, It was found that 6'0

in all cases decreases continuously with an increase in the velo-
city of the primary ions, .whereas the curves §(v)exhibit a2 maximum.
This maximum is located near velooities which are about the value
ez/ﬁ (according ‘to Bohr {Bor) the velocity of the electron in the
hydrogen atom equals 2,2.108cm/aec). The curves 6’02(\!), dOS(V)
and 60 4(v) exhibit a maximum in the same velocity region. The

maximum- values of the corresponding cross sections for an elec-
tron impact are, according to data provided by W. Bleakney (Blik -
ni) (Ref 3) by many times emaller. The oruss sections of the pro-

duction of secondary argon ions by ions H+, H; y and H; are

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518430011-8"
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" ‘Ionization of Argon by Hydrogen Ions S0v/57-28-10-27/40

compared to those of the production by He' and Ne' ions travelling
with the seme velocity, the pertaining data:being provided by
reference 2. It appears that the croass sections of the produg-

tion of Ar2+, Ar5+lnd Ar4+ ions increase with the nuclear charge
of the ionizing particles, If the ionizing particles are multi-
atomic moleoules the corresponding oross sections inorease with
the inorease in the number of the nuclei contained in the primary
ion. Professor V.M. Dukel'skiy and O.B. ‘Firsov discussed the work
with ‘the>author. There are 8 figures, 1- table, and 14 references,
8 of which are Soviet. : - -

‘SUBMITTED: January 17, 1958
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: AUTHORS: - Afrosimov, V. V. y I1'in, R, N., 807/56-34-6-5/51
. ’ Fedorenko, N. Vv, ~—— -,
TITLE: The Ioniiatién of Molecular Hydrogen by the Ions B+, K;
and (Ionizataiya nolekulyarnogo vodoroda ionami Ht,
,H;'ana H;) o

PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, 1958,
Vol 34, Nr 6, pp 1398 - 1405 (USSR)

ABSTRACT: This paper inveatigatgs the ionization of hydrogen by
. the ions HF, H; and H5 and the distribution of the secondary

ions with respect to e/m in the energy interval from
J .~ 180 keV., The experimental device and the method of
the investigation were described in a previous paper
of the authors (Refs 14,15). The beam of the primary ions
(which 1s homogeneous with respect to the encrgy and
. composition)} entered a ¢ollision chamber. The low pressure
: (from 1,107 to 1,5.10~4 torr) implied the homogeneousness
of the collisions of the primary ions with the gas mole-
oules, For the analysis of the secondary ions with respect
Card 1/4 to o/m & magnetic mass speotrometer (with sectors) was

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518430011-8"
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The Ionization of Molecular Hydrogen by the Ions 807/56-54-6-5/51
B, H} and HY :
3
' connected with the collision chambef. The ion1gurrenta
in the analysator amounted to 2.10"'° - 2,10"'2A. Three
diagrams show the total gross sections of the capture
of the'iona‘8+, 82 and 33; these cross gactions are

plotted against the velocity of the primary ions. The
first diagram gives also the theoretical dependence for
the“oharga-exchangq of protons in atomar hydrogen. The
pair 2 " Hé is not a resonance pair. It geems that. the

electron ig captured to an excited level of the.molecule
H,. The oapture of an electron by the ion HY is a
cgmplex Process as the stable state of the dolecule H

3

1s not known. This capture probably causes the dissociation
of Hy into a molecule H, and a hydrogen atom. The cross
éect?on dﬁ;,of the prodiiction of the secondary ions

B! is the sum of the cross sections of the ordinary charge
' egohange and of the ionization with the removal of one
electron. In the region of the veloocities of the primary

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518430011-8"
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The Ionization of Molecular Hydrogen by the Ions SOV/56-34-6-5/51

Yy By and B

Card 3/4
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3

ions v¢{ 02/ ‘the cross section of the ordinary charge ex-
ohange formg the main portign of the cross section

0‘35._ But in the region v e /tlthe principa; part of GBZ
is formed by the cross section of the ionization. In the

region V)o /f' the cross section Ogt is the greater the

more nuclei make up the primary io%.'In the same region GH;
decreases continuously when the velocity of the primary
ions inoreases, and ‘it is greater than the corresponding
oross section of the electronic impact. The following

rart of this paper deals with the production of secondary
protons. The oross seotion of this production is smaller
than the cross section ef the production of the molecular
ions H'*'. The secondary protons are produced mainly by the
dissoofation of H, ions. The last part of this paper
deals with the prgductiona of free electrons. The authors
thank V.M.Dukel!skiy, Professor, and 0.B.Firsov for the
discussion of this paper and for useful oritical remarks.
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The Ionization of Molecular Hydrogen.by the Ions ~ 80V/56-34-6-5/51
s By B, and H5 : ’

There are 7 figures, 1 table, and 16 references, 4
of whiohnrej.Soviet. :

ASSOCIATION: Leningradskiy fiziko-tekhnioheskiy institut Akademti nanik 8S S Isnin-
; : owd Byslal-Technical Institute AS USSR) '

_SUBMITTED:  January 8, 1958

F
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"Ionization of Inert Gases by Protons,"

: report presented at the 4th Intl Conference on Ionization Phenomena in Gases » Uppsals, -
©- 17-21 August 1959,
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IL'IN, K. N., Candidate of Phys-Math Sci (diss) == "Ionization, electron cap~
ture, and diseociation in éollisione between hydrogen fons with kilo-slectronsvolt
evergies and atoms and molecules of gases", Leningrad, 1959. 11 pp (Leningrad
Order of Lenin State U im A, A. Zhdanov, Phys-Tech Inst of the Aced Sci USSR),

150 copies (KL, No 20, 1959, 109)
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- AUTHORS:

TITLE:
PERIODICAL:

ABSTRACT:

Card 1/4

I1'in, R. K., Afrosimov, V. V., S0V/56-36-1-7/62
Fedorenko, NV,

Ionization of Alr by gt and H; -Ions (Ionizatsiya vozdukha
ionemi H* 1 H})

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 1, pp 41-48 (USSR)

Hitherto, the ionization of air by ions has been investigated
mainly in connection with investigations of the energy
deperdence of the proton range (Ref 1), and ionization cross
section was only inaccurately determined (Ref 2). Direct
measurements of the ionization cross section in air by protons
are not known to the authors. In the present paper collisions
between positive hydrogen ions and air molecules are in-
vestigated, and the formation of secondary ions by the knocking
out of electrons and electron exchange is observed. The total
ionization oross section is measured by means of electron re-
cording during the passage of an ion beam through air. The
simultaneous electron capture of H-ions was already investi-
gated by reference 4. The investigation of the composition of
the secondary ions was carried out by means of a mass

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000518430011-8"
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' Ionization of Air by H' and H} -Ions 50V/56-36-1-1/62

spectrometer. Also the production cross sections for these
ions was determined. The measuring method was already des-
cribed in referemces 3 and 5 and is discussed in short. The

- monochromatic ion beam penetrates into a collision chamber
in which air pressure amounts to 1.5 10™% torr. It contains
a measuring condenser, which, by means of an ion current,
permits determination of &, and ¢’_ oross seotions. Ther
total oapture orogs section is 640" 6, - 6_, 8nd for
the production oross section of secondary ions it holds that
Epne = L 67y Olgns (O¢yn = relative intensity of APt.ions).
The total measuring error amounted to about #12 %, in which
case +6 % related to pressure- and +6 % to ourrent measure-
ments. Spectrum lines were recorded of the following ionst
N;, of, nt, ot, n*t, o**, Art, and in the residugl gas
(&fteT evacuation of the chamber, pressure 5.10-6 torr)
Bt, HE, and H20+. A spectrogram of these secondary ions is
shown by figure 1. :
Results: Total capture cross section of electrons by primary
jonss Results are given by figure 2 (energy dependence of

' 6100 comparison between measured data with the results of

references 4, T, 6).
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Total ionization oross section 6 _: Energy dependence 6',_(8'.“;)’
is shown by figure 4, the velocigy dependence by figure 5, !
For HY at 60 keV, 6'_==6.3.10-1%"cn? and for H} at 140 keV:
&_ " 1,2,10-15 on2 ig given. The maximum in an energy ra.gge ‘
of 50 - 120 keV is given as amounting to (8.6 - 12.5).10"1 om?,
From measurement of velocity dependence it follows that air
ionization bygrotons and Hi-ions takes place in the velocity
range of v £ e/Rh , where there is no ionization by an

electron collision,

Production cross section of secondary ions: Figure 6 shows the
energy dependence of 6°,4, in the case of ionization oy

protons, figure 7 shows the same in the case of ionization

by Hﬁ-iona. The formation of s8imply charged molecule ions

in nitrogen and oxygen was also investigated, the dependence of
G.A"‘ on the velocity of primary ifons is shown for nitrogen

by figure 8 and for oxygen by figure 9. Further, results of
production cross section measurements of single -~ and double-
charge atom ions in nitrogen and oxygen are given. The

production cross sections 6‘o++ and 6“N§+ have a maximum at '
ve(1-1.5) e2/h: 6or+ 1,107 cm? ana 6 j++=8.3.10-18e08

2

and in the case of ionization by H': 6‘0‘” = 2,9.10-17 cm?
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Ionization of Air by #* and H; -Ions ' 50V/56-36-1-7/62
and © N++ - 2.4.10"17 cm? The authors finally thank Profes-
sor V. M. Dukel'skiy and also O, B. Firsov for their advioce
and discussions. There are 9 figures, 1 table, and 12 referen-
ces, 4 of which are Soviet.

ASSOCIATIORN:™ Leningrédskiy fiziko-tekhnicheskiy institut Akademii nauk SSSR

(Leningrad Physico-Technical Institute of the Academy of "
Sciences,USSR)

SUBMITTED: . July 29, 1958
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TITLE: '
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ABSTRACT:
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-Fedorenko, N. V., Afrosimov, V. V., SOV/56—36-2-6/65

) Il'in’ Ro No. Kaminker, Dq M.

The, Dissooiation of the Molecular H -Ion in Collisions ina Gos
(Disaotsiatsiya molekulyarnogo iona H pri stolknoveniyakh vgaze)

Zhurnsal eksperiment-al'noy i teoreticheskoy fiziki, 1959,
Vol 36 “¥r 2, pp 385-392 (USSR)

In the 3ntroduction, the following ponsible dissociation
prooesses 1n inelaatio oolliaions are discussed:

-.H—-’H N 0 U
B;—B° + K e i
H;—) B+ 8% H;"’ : (I : o

B"'—-» B+ B

The publications dealing with this subject, Fogel' et al. (Ref 1)5
Salpeter (Ref 2), Effat (Ref 3), Fedorenko (Ref 4), Damodaran (Ref 5
and others are discussed. -
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The Dissociation of the Moleoular H;-Ion 80?/56-36-2-6/65

in Collisions in a Gas :

Card 2/

The present paper gives a report on the results obtained by
measurements of proton formation cross sections in a ensrgy
interval that is between the intervals investigated by
references 4 and 5. Investigations were carried out in the
atomic gases helium and argon as well as in the molecular gases
hydrogen and airs Meoasurements were carried out in a mass-
spectromotrical device such as ig descrided by references 8 and
9. The collision chamber and the analyzer used is shown in form
of & schematical drawing (Fig 1) and is described. For the
investigation of scattering a similar method was used as in
references 11 and 12, Measurements were carried out for

H;vion energies (T) between 5 and 180 kev. The formation cross

sections for protons and B -ions were investigated; results are
shown by diagrams (Figs 2-5). For hydrogen and helium the courae
v} H"'(T) shows two maxima, a broad one in the range of

100 - 160 kev, and a smaller one at about 15 kev (Pigs 2, 4).
For argon and air the curve at first takes a curved, and from
about 40 kv onwards, a nearly linearly rising course (Pigs 3, 5).
The oross section of the formation of negative ions was measured
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only in argon for 12 kev ',6'32 1.6.10'1801112.' With an energy
increase: of up to 180  kev, " ‘dn.. ghowed a monotonously steep
inorease. The authors further investigated the angular

diatﬁbution of Hz-ionp_ with & primary energy of .24 kev scattered

in argon without & ohange of eo/m, as well as ¥he distridntion of the
HY and H™ ions formed as a result of dissociations. Figure
shows: the course..followed by thé angular distribution £ (@) in

colligion ohambers with 5.-10'6tozfr and 1.5.10'4torr(5r)‘. The
guthors arrive at she conclusion that with a decreass of the
distance of closest approach of the nuclei of the colliding
atomic particles, the relative probability of scattering with
dissociation inoreases. The authors finally thank O, B, Firsov
and V. M. Dukel'skiy for disouseions, There are 6 figures and
20 referencas, 13 of which are Soviet.

ASSOCIATION: Leningradskij fiz:lko-tekhniéheskiy institut Akademii pauk SSSR
(Leningrad Physico-Technical Institute of the Academy of Sciences,
USSR) , ;

SUBMITTED:s “July 29, 1958
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_IL' #-IOFIS, Ye.A,, kand,tekhn,nauk, red, ; BOCATOVA,

V.S., rod.; G‘BIIA, V.A., tekhn,red,

[Photograpw vith utural light] Fotografirovanie pri eastestvennom
om’hch.ni’.. Pod red, l.‘.loﬁ.n. kam, Goseisd~vo .IakulltYO,
1960, 71 p. 1llus, (Biblioteka :otouubitena, 10.19)

(MIRA 11.:6)
(mw—umm)
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8/057/60/030/06/17/023 81596
B012/B064

20 6b00 |
AUTHORS: Afrosimov, V. Vo, w S_le_lﬂ.._&n—

TITLE: . Capture ofvnlootron;‘by Protond‘qn Rare Gasges

PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, No. 6,
pp. 705-710 -

TEXT: This paper gives the results of the meagurement of the full capture
cross section in the oapture of one electron by protons with an energy

of 10 - 180 kev in He, Ne, Kr, and Xe and of the capture oross geotion in
the capture of two electrons in Ar. Furthermore, the elastic and inelastic
proton scattering was investigated, whioh is connected with the

transitions H+-—» A® and H+—> E . A short degoription of the measuring
method is given. For measuring the full capture oross gection the condenser
pethod was applied that had been desoribed in the previous paper (Ret. 6)
by the authors. The diagrams of Tables 1 - 4 show the ourves obtained

for the relationship between the energy T and the full oapture cross L"/

AP :
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Capture of Eleotrons by Protons in 8/057/60/030/06/17/023 81596
Rare Gases B012/B064

- geotion in the capture of one eleotron by one proton in He, Ne, Kr, or

. Xe, Table 5 shows the relationship between the velooity and the full ocap-
fure oross section in the ocapture of two elecirons by one proton in argon,
The analysis of these data shows that the full oross section in the cap-
“ture of two electrons decreases at T > 100 kev with the inorease in velooi-
ty.of about v=9, i.e., it decreases much more ra idly than the full oross
section in the capture of one eleciron (about v=2 in this range). Table 6
shows the angular distributions of the protons of the primary bean at

the residual and working pressure in the chamber, as well as the angular
distributions of the neutral atoms H® and the negative ions H™ which l)r/’
were formed during the ocapture of one or iwo electrons by the proton.

The slight extension of the angular distribution of the protons when the
chamber is filled with gas (ourve 2) proves that the charge is not

affected by the scattering of the protons. On the basis of the data obtainod
it is shown that the capture of two electrons induces a relatively closer
approach of the colliding particles than does the capture of one eleotron.
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" In previous papers (Refs. 8, 9) issued by the authors' laboratory 1t

was stated that the relative probability of the inelastic processes in-
oreases while the distance between the nuolei of the colliding partioles
decreases. The resulis of the present paper show that this conoclusion
can also be applied to the prooesses in the capture of the electrons and
thet this seems to be a general law in 4nelastioc atom collisions.

The paper (Ref. 5) by Ya. M. Fogel', R. Y. Mitin, V. P. Kozlov, N. D.
Romashko, and the paper (Ref. 11) by N. V. Fedorenko and V. 4. Belyayev
are montioned. Professor N. V. Fedorenko and Professor V. M. Dukel'skiy
showed an active interest in the present paper. There are 6 figures

and 16 references: 11 Soviet and 5 English.

ASSCCIATION: Fiziko-tekhnicheskiy institut AN SSSR, Leningrad l)f/
(Ingtitute of Physics and Technology of the AS USSR,
Leningrad)
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8/057/61/031/006/007/019

o SR B116/5203
b, 02T /o2 A
AUTHORS: - Il'in, R. N. and Solov'yev, Ye. S.
TITLE: Tonization of argon by oxygen and nitrogen ions

VPERIODICAL: Zhurnal tekhnichéékoy fiziki, v. 31, no. 6, 1961, 680-687

TEXT: The authors measured the total ionization cross sections (¢.), the
total electrdn_capture cross sections (ao), and the argon secondary ion

production oross sections (%n) for the ions N, of, N;, 0;, Not, and NOZ

with energies of 15-1680 kev in argon. They found that o_ and the produc- N
Vion cross sections of doubly, triply, and quadruply charged argon ions
(o 02? 9039 and ¢ 4) increased with an increasing number of atoms in the

primary ion. They established a relationship between the capture of two
electrons leading to the transition 0*—>0" and the formation of multiply
charged ions. Argon was chosen as gas target because ionization and

electron capture by hydrogen ions have been thoroughly studied for this .
gas by V. V. Afrosimov, R. N. Il'in, and N. V. Fedorenko (Ref. 2: ZhETF,

Card 1/6
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8/057/61/031/006/007/019
Ionization of argon by oxygen and ... B116/B?05

34, 1398, 1958). Test plant and measuring method had been thoroughly
described in previous papers of the authors' laboratory (Ref. 1: N. V.
Fedorenko, V. V. Afrosimov. ZhTF, XXVI, 1941, 1956; Ref. 3: N. V.
FPedorenko, V. V. Afrosimov, D. M. Kaminker. ZhTF, XXVI, 1929, 1956;
Ref. 4: N. V. Fedorenko, R. N. I1'in, V. V. Afrosimov, D. M. Kaminker.
ZhETF, 36, 385, 1959). Fig. 1 shows the function do(v), where v is the

velocity of the primary idns, as well as data obtained by H. B. Gilbody
and J. B. Hasted {kef. 7: Proo. Roy. Soc. A, 240, 382, 1957). It is
shown that the first maximum on the do(v) curve for the pair N2 - Ar

-

corresponds to the capture of an electron in the ground state, and the
second, blurred maximum to the capture in various excited electron states.
The ¢_(v) curves form three groups corresponding to one-, two-, and

~ three-atomic .primary ions. These groups lie in such a position that the
ionization cross seotion becomes larger with the increase of atoms in the
- primary ion, these cross sections being nearly in the ratio of 1:2:3 with
equal velooities. Thus, the total ionization cross section for nitrogen-
and oxygen molecular ions evidently depends on the inner structure of the
primary ions. 8ince, in the case of molecular particles of the same

- card 2/6
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Ionization of argon by oxygen and ...

charge, the number of nuolei with given Z is inseparably connected with
the total quantity of eleotrons and the partiocle dimension, it cannot be
stated which of these factors has a determining effect. Without con-

sidering the 2 of the nuclei, the nuclear quantity itself does evidently
not play the main part. The oross section T is composed of the cross-

gection ¢°, of the single-electron charge exchange and the cross section
" o1 :
%1

of the single-electron ionization. The corresponding processes may
be written down in the following manner: I' + A—>I + A* (1)

I+ A—>1" + 4t + e (2), where 1* is a primary ion, A a gas atom. The
course of the 001(v) ourve is mainly determined by (1). This is confirmed

by the following characteristics of the curve: (1) The 001(v)- and %

- 6(v) ourves show a certain similarity. (2) At v <1-108 om/eec, o_ is

muoh smaller than 001. For all primary ions studied, the 601 differ very

slightly in the range of (5 =~ 10)-107 om/eeo. At the same time, however,
o_ is smaller and 9 larger for atomic ions than for molecular ions. This

card 3/6
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suggests that for the molecular ions N 2? Not ’ 02, and NO the relative
role of ionization is considerably larger in the formation of Art ions.
01 and do show no dependence on the inner structure of oolliding
particles. The essential difference between the crose sections %52 for

the ions 0% and N' is related with the faoct that doubly charged ions may
be formed in three different processes:; pure ionization (oross section

2), fonization with capture of one electron (d 2), ‘and ionization with
capture of two eleotrons (d 2) For the latter process, I' + A—>I + a2

(5) holds. The difference 4g , with equal ion velocity may be ascribed

to process (5). This 15 confirmed by a comparison of the values obtained
here with those obtained by Ya. M. Fogel', R. V. Mitin, A. G, Koval'
(Ref. 11: ZhETF, 31, 397, 1956): course and order of magnitude of 84 ,(v)

and 9, 1(v) are equal. Also the difference of the oross sections ¢ 03
for 0 and N* can be explained by process (5). The capture of two

Card 4/6
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. electrons proceeds, on 'che one hand, with smaller impact parameters than R

the capture of one electron (which is confirmed by the authors' studies
"'of the scattering in the traneition H— H"), and, on the other hand, the
‘electron excitation of the negative ion (due to collision) should not be

y "“large. The authors thank N. V. Fedorenko and V. M. Dukel'skiy for a

. discussion. There are 7 figures and 12 references: 11 Soviet-bloc and 1 -
non-Soviet-bloc. ) ,

ASSOCIATION: Fiziko-tekhnioheskiy institut im. A. F. Ioffe AN 9SSR

Leningrad (Physicotechnical Institute imeni A. F. Ioffe of
_the AS USSR Leningrad)

- SUBMITTED:  July 16, 1960
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. 8/056/61/041/004/005/019
. B108/B102
%30
AUTHORS ‘fro.ilo‘, Y. V., Il'iﬂ, R. lo, 0pnin, ve. ‘o,SOlOV yov, Y..s.,
- - Fedorenko, ¥. V.
TITLE: Ionisation of argon by atoms and by singly and doudly charged

ions of neon and argon

PERIODICAL: Zhurnal eksperimental'noy i teoretioheskoy fisiki, v. 41,
no. 4(10), 1961, 1048-105%

TEXTs In order to study the effect of the oharge of primary particles
upon the total ionisation oross seoction, the authors examined ionization by
collision with partiocles of 20 to 360 kev. Argon bombarded with Ar,

Ar+, Ar“’, Ne, lh", and lo“ was ohosen for the experiments. The

experimental arrangement is shown in Pig. 1. It iz dasically the same as

that desoribed in earlier publications (N. V. Yedorenko, ZhTF, 26, 1929,

1959 and 1941, 1956). 7PFast neutral atoms were obtained by resonance charge
exchange of a monochromatio ion beam in chamber B, Ions that were left in

the beam emerging from B, were eliminated by oapacitor X. The total x

Card 1 /4;’
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ibnization cross section 0 _, the slov-ion production oross ssction U*_, ind,

the production oross seotion o;)n for slow ions of charge n were measured.

The random error was 124 for wor with fast ions, and +15% for fast atome.

6_ was found to inorease monotonically with inoreasing partiole vo;ocity.
The contribution of stripping to 5_ also inoreases with inoreasing particle

velooity. Moreover, this contribution is the greater, the lower the charge
of fast particles. Therefore, 6'_ will be smaller for monoenergetio

particles with a high charge than for monoenergetio particles with a small
charge. As a general rule, it has been found that 0'_ is greater for those

fast particles which have more sleotrons in their sheath. These resulte
are in accordance with those of other authors (I. P. Flaks. 2hTP, 31, 367,
1961). 6’0 o Yas found to rise with increasing charge of the bombarding

ions., It is lowest for ator-atom collisions. This is caused by charge
exchange and by ionization with capture, which predominate in atom-ion
collisions. Professor V. M. Dukel'skiy is thanked for his interest, and
I. T. Sheftel' for having supplied the resistance thermometers used in the

e
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collector. There are 10 figures and 14 references: 12 Soviet and 2 non-

Soviet. The reference to the English-language publication reads as followss T
H. B. Cilbody, J. B. Hasted. Proc. Roy. 800., A240, 3682, 1957. Mention is '
made of D.)M. Kaminker (Zh'l‘?, 25, 1843, 1955) and 0. B. Firsov (ZhETP, 36,

1517, 1959). S s . : :

ASSOCIATION: Lenin 'adbkiy»ﬁsyiko-tekhnicheakiy institut Akademii nauk
SSSR 2—; ningrad Physicotechnical Institute of the Academy

~of Sciences USSR)." - - A ‘ o

4
il

i
A
o
1

SUBMITTED:  May 13, 1961 ...
. ‘Legend to fig, 1 ,(f"i;'Aédlii's.i'p:ii;chémbor," W - measuring cepacitor,
. A - mass analyzer for slaw ions: T« colleotor for'fn"t particlesg 3%, H2,
and }13

are pumps pf_aé{"ix:at"irig,'th:o:'fbblliaibbn chamber to about 1 - 2:107
- om Hge T T A I T N e - » :
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1L'IN, Roman Nikoliayevich

[IUrii Ekel'chiks the skill of a motion-picture cameraman]
1Urii Ekel'chik; masterstvo kinooperatora, Moskva, Iskuf-

stwvo, 1962, 144 p.
. {(Bkel'chik, IUrii Israil'evich, 1907-)

(MIRA 16:2)
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- 3/056/62/042/003/004/049
ML, 26.2312 :  B117/B112
AUTHOBSI Solov'yev,' Ye. s., Il‘in’ R. No, Opa!‘in. ' ‘0.
Fedorenko, N« V.
TITLE: Ionization of gases by fast hydrogen atoms and protons

PERIODICAL:s Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,
no. }, 19_62’ 659 - 668

TEXT:s The ionization of Hys 1{2, He, Ne, Ar, and Kr by fast hydrogen atoms ..
and protons of 10 - 180 kev was studied, ‘and the ionization cross section,
the stripping oross section for fast hydrogen atoms, and the production
oross section for slow ions with various e?m ratioe were systematically
measured to obtain information on the ionization of inert gases and
nitrogen. The measurements were made by the'well-known condenser method
which was supplemented by the mass analysis of the composition of slow v
jons. The experiments wore carried out with a previously described device = -
(Ref. 19: N. V. Fedorenko, V. V. Afrosimov, D. M. Kaminker, ZhTP, 26, i
1929, 1956; Ref. 20: N. V. Fedorenko, V. V. Afrosinmov, ZnTF, 26, 1941, B

4956 Ref. 21: V. V. Afrosimov, R. K. Il'in, Y. A. Oparin, Ye. S. Solovw,# ‘
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N. V. Pedorenko, ZhETF, 41, 1048, 1961). Accidental errors did not exceed -
t 15%, except the oross sections 0 and 0 ,. (t 30%). Theoretical and ;

H - N S
experimental data were comparable only to a limited extent., The stripping . -
cross sections calculated in the Born approximation showed satisfactory o
agreement for energies above 60 kev. When the energies were lowered, the
divergence between the relevant experimental and theoretical ourves in- San -
creased. Analysis of the experimentally obtained ionization cross seotioms’ =~ -
proved the applicability of the Born approximation for the range of high I
velocities v2>v . For the range of low velooities v<v , however, it

could not be applied any more, since the oross sections for ionization by

fast atoms were always & little greater than those for ionization by .

protons. In addition, the cross sections for ionization processes of the | -
same kind increased wi,t’hinoreasin target atom Z. The stripping curves

of the fast atom (oross seotion d, and the curves of the production of . )
singly charged ions of inert gases (oross section 601) have shown that in‘;? I

most cases they reach maxima at velocities vhvo. The peaks observed at V-
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PRI

lower velocities are qualitatively interpreted by a quasimolecular model, '
in which, owing to the drop of ionization potential, the peaks of the IR
jonization cross sections are shifted toward lower velocities v<v°, and

where the ionization oross sections are interrelated by U(H)/d(ﬂ+)>1.
From the point of view of the quasimolecular model, the proton-atom system
of the inert gas seems more stable with regard to ionization than the
H-atom-atom system of the inert gas. The probability that a particle will T
be ionized after the decay of the quasimolecule depends on the electron e T
binding in the atom in question and on the ratio of statistical weights of "~ .
possible states of charge. These two factors may effect a "competition” '
between the ionization processes, which must influence the position of the ...
peaks of the ionization orces section. The ocurves for the production of : " : ..
singly charged ions of inert gases and for the stripping of the hydrogen o
atom confirmed the assumption that the position of the peaks depends not, i
only on the ionization potential of the relevant atom but alao on other . = ..}
factors. The maxima for velooities v~u(1 = 1.5)v°‘were determined for : i

cross sections 01(3) and di(K") of ionization by atoms and protons, -
respectively. The experimentally obtained position of the peaks on tho_:.-:";:
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curves of cross sections for production of slow argon and krypton atoms il“?f'»'"
also given. It is noted that, as in the case of krypton, the peaks on the | - -
curves for two-electron and three-electron ionization (doz(v), 603(')) of .. -

argon correspond to about the same velocity Voax Ve A8 in the case of

interatomic collision, the position of the pesks is presumably determined ﬂ T
by the ratio of the internal electron velooity of the second particle to g
the velocity of the relative motion. V. M. Dukel'skiy and O. B. Firsov

are thanked for valuable hints. There are 7 figures and 2} referencess

10 Soviet and 13 non-Soviet. The four most recent references to English-
language publications read as followss R. Curran, T. M. Donahue, Phys.

Rev., 118, 1233, 1960;. J. V. Hooper, E. M. McDaniel, D. W. Martin,

D. S. Harmer, Phys. Rev., 121, 112}, 1961; J. W. Hooper, E. M. McDaniel,
D. ¥W. Martin, D. S. Harmer, Abstr. of the II Intern. Conf. Electronic and
Atomic Collisions, Boulder, USA, 1961, p. 61 - 80; H. B. Gilbody, :

J. B. Hasted. Proo. Roy. Soc., A240, 382, 1957. ) . ‘

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk 888
(Leningrad Physicotechnical Institute of the Academy of - . -
Sciences USSR) . el

SUBMITTED: July 21, 1961 '
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Toffe Physico-Tech Inat. Acad. Scis USSR, Leningred USSR
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(Ionisation of gases) (Heldum) -
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! AUTHORS: J1'in, R. N.; Kikiani, B. I.; Oparin, V. A.; Solov'yev, ;
. Ye.' 8 'Y 4 FadoranROJ No V. ) '

5 TITLEs Dissociation of positive hydrogen ions in collisions with
‘ atoms and gas molecules

t . . - . )

SOURCE: 2h. eksper. i teor. €izs, v. 46, no. 4, 1964, 1208-1211

TOPIC TAGS: proton cross section, hydrogen, nitrogen, helium, ar-
gon, particle collision, ionization phenomena

L me i . —_— a2

ABSTRACT: The purpose of the work was to repeat the measurements of

i the cross section for the production of protons following dissocia-

' tion of molecular ions HY with energy 10--180 keV in hydrogen, nitro~=

- gen,. helium,, and argon, {ising the same setup as previously  (ZhETFP v.
36, 385, 1959), but with a more thorough elimination of the main

- sources of the systematic or:pra. COmparggoq'of the data obtained
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. B i it
- on these cross sections with the work published by others shows that
' over ia wide energy:range the majority of the curves obtained in re-
. cent ‘work lies between the data of Sweetman (Proc. Roy. Soc. v. A256,
' 416, 1960 and private communication) and the early work by the
" authors, with tlie ekxception of tHe early data by C. F. Barnett (Second
. UN Intern. Conf. on. Peaceful Used of Atomic Energy, Geneva, 1958,
Report 1789) whichilie considérably below.:@ Taken together, the
various data cover almost the whole range of kiloelectron volt ener- -
gies. For hydrogen, the maxima discovered and reported in the early .
work are confirmed, the first being due to the predominant contribu-

. tion of the dissoc;i.qtion of H;' ions into atoms and protons, and the ;

* second being related to the dissociation into two protons. A e
' separate measurement of these two crosn|sections by J. Guidino (C. R.-
Paris, v. 253, 829, 1961) confirms these results. Orig. art. has:

"4 figures and 1 formula.
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t m_ﬂ!’ln alkaline metal vapor with fumtion Q ahm
TITLIE: Charge exchange of O 7 11 4 V »

aiital'no fiziki. Pis'ma v redaktsiyu..
SOURCE: Zhurmal exsperimental’noy 1 teoreticheskoy g

(Prilozheniye), V. 2y Doe 7,,1965, 31031k 2 A

, _ hydr d state . T
TAGS: proton, charge exchange, alkall mexs., ogeny e N, X, Cs, and-
TOPIC ' ’ m‘ of 10--180 kev protons in vapoxi- °§1§hiy o 01% od {wdro-
?‘fﬁtc.rimz 2:3:258:1?;» aim at using this pre::x:;szoo;b:;enpr“m’ in the vapor
obtained vy charge fed into a re- -
8"‘1,';‘“";“‘:"1,‘231;“:3:& to eliminate the Ehzl‘ggg Wc;de;{m‘::uo of the curre
of these meus. .- intensity : toms in the
ectric field, of the highly excited &
glion with strong el roguced upon ionization of ratio charecter- |
of the "°°"2§’,’tmm°2mm" oot of the atoms I(E) vas masuizdea a:“o:::- The total cross
ﬁ:idﬂg\,e :‘:]M"“‘ charge-exchange ﬂemt;f th:ﬁl;lgl;lihzx:m]. pusber of atoms pro-
harge exchange and the ra pary beam were also mes~
section for Protos fmngeeto the musber of protons in the gritm t: determine the
Tred }1” iﬁﬁaﬁ experiments. These made it possible in
sured in

excited
es section for the charge exchange accompanied by production of highly )
ero _
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~metallic targets and (for comparison) for He, Ne, Ar, and Ho. The plots show that

atoms. Plots of the ci‘oclul'ectilont m inst proton energy are presented both for -

~the cross sections for alkaline metals and for magnesium above 15 kev decrease with =~
increasing energy. A characteristic kink was observed for both croas sections in
the region 30--70 kev, beyond which the decrease of the cross sections slows down. o
The presence of the kink on the curves can be attributed to the fact that at low :
energies the outer weakly-bound electron of the netal atom takes part in the charge
exchange, while at high energies a greater role is played by charge exchange with
participation of the electrons from the filled shell, analogous to the outer ghell of
an inert gas. The latter is confirmed by the similarity of the plots for the alkalin
metals and mognesium and the similar Plots for inert gases at high energies. The
main conclusion of the investigation is that vapors oY alkaline and alkali-earth
metals are more suitable targets for the production of highly excited atoms of hydro-
gen at energies below %0 kev, and that molecular hydrogen and inert gases are pre-
ferable at higher energies. Orig. art. has: 3 figures. .
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. AUTHOR: 11'4n, R.Nei Oparin,Vele; Solov'yev, Ye.8,} Yedorenko,N.,V,
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TITLE: Electron attachment to protons in alkali mokal vapors with the formation of
highly éxcited ﬁ_lgmgen atons ’ 3 "f

AN 88SR, Leningrad (Fiziko~tek-

i,
SOURCE: Zhurnal tekhnicheskoy fiziki, Ve 36, no, 7, 1241~1250

TOPIC TAGS: proton, charge oxchange, £as target, atom, excited state, alkall motal,

inert gas, hydrogen, carbon dioxide, plasma injection,

ns of L1, Na, K, Cs, He, Ne, Ar,

ABSTRACT: The +uthors have moasured tho cross 2ectio
80 keV protons with particular

and H, for the clectron attachmont reaction of 10 to 1
attengion to the cross sections for prov astion of highly oxcited hydrogen atoms. The

measurements woro undertaken bocaule of tnoir intorost in connection with injection ol
1 plasaa into magnotic traps. The boam, in.tinlly of protons, successively traversed
the 12 cm long heated targot chamber, s wuek t1a1,BVOrs0 electric fiold which romoved
the charged particles, & strong (up to 160 KV/um) olectric field which ionized the
highly excitod atonms, and a magnotic ficvld which scparated the ions from the remniningL__
noutral atoms, The neutral atoms were recorded with a secondary emission detector

[
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which was calibrated sgeinst a cslorimeter. The alkali metals were introduced directly
{nto the target chamber, and thé pressure of the vapor target was detornined from the
tenperatuie of the chamber, Thin target data were obtained for all the targot mater-
ials, and thick target (up to 0,4 cm torr) data were obtsined for Na and Ne and, at
some values of the incident proton enorgy, for X, Cs, and COgs The results are pre-
sented graphically and in tagulnr form; they are digscussod at some length and ere
compared with theoretical calculations and with data of other investigators, It 1s
concluded that at incident proton energies up to 30 keV the alkalil metal vapors are
efficient targets for producing both highly excited and moderately or unexcited -hy-

drogen atoms, but that at higher proton energies the inert gas and H, targets are more
effcctive for producing highly excitod atoms, The authors thank Yu.ﬁ.benkov for dis-

cussing the results, Orig, art, hast 7 formulas, 7 figures, and 3 tables,
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