"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5

DMITRIYEV, I.N., insh.; NIZOVTSEV, A.M., insh.

Use of the International System of Units in the chemical machinery
manufacture (discussion). Khim,mashinostr. no,5:39-42 35-0 163,
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POPOV, Vladimir Petrovich; DMITAIYEV, I.N;i red.; TRUKHINA, O.N.,
tekhn, ed. =

[Polymers in the mechanization of agriculture]?olimery v

mekhanizatsii sel'skogo khoziaistva, Moskva, Sel'khozliz-

dat, 1962, 86 p. (MIRA 15:10)
(Polymers) (Agricultural rachinery)
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YASHCHENKO, V.A.; DMITRIYEV, I.N., red.; GREBISOV, P.P., red.;
TROKHINA, O.N., tekhn, red.

[Machine milking of eows] Mashinnoe doenie korov, Moskva,

Sel'khozizdat, 1962, 222 p. (MLRA 16:6)
(Milking machines)
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AVDEYEV, N,Ye,; KOROBOV, V.A.; SOLOV'YEV, V.M.; DMITRIYEV, I.N., red.;
DEYEVA, V.M., tekhn,red.; TRUKHINA, O.N., tekhn,red, - .
R—— ) [Concise manual for the combine operator] Kratkii spravochnik
R kombainera, Izd, 3., perer. i dop, Moskva, Sel'khozizdat, 1962,
291 p. (MIRA 1636)
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LIVSHITS, L.G., kand. tekhn. neuk; POLYACHENKO, A.V., kand. tekhn.
nauk; DMITRIYEV, I.N., red.; MAKHOVA, N.N., tekhn. rod.;
SOKOLOVA, W.N., tekhn. red.

{Reconditioning motor-vehicle and tractor parts]Vosstanovle-
nie avtotraktornykh detalei. Moskva, Sel'khozizdat, 1962,
319 p. (MIRA 15:10)

1. Gosudarstvennyy vsssoyuznyy nauchno-issledovatel'skiy
tekhnologicheskiy institut remonta i ekspluatatsii mashinno-
traktornogo parka (for Livshits, Polyachenko).
(Tractors-—Maintenance and repair)
(Motor vehicles—~Maintenance and repair)
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SHAPOVALOV, K.S.; DMITRIYEV, I.N., red.; TRUKHIFA, O.N., tekhr.,
red.

[The KDUE-16 "Omichka" conveyor-circular milking ar-

rengement) Konveierno-kol'tsevaia doil'naia ustanovka

KDUE-16 "Omichka." Moskva, Sel'khozizdat, 1963. 46 p.
(MIRA 17:1)

(Milking machines)
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SLAVIN, R.M,; VASIL'YEV, V.G.; GERAS'KOV, N.I.; KISHECHNIKOV,
. - 8.A.3 DMITRIYEV, 1.N,, red.; TRUKHIMA, O.N., tekhn.red.

[Overall mechanization in poultry raising] Kompleksnaia
mekhanizatsiia v ptitsevodstve. [By] R.M.5lavin i dr, Mo-
skva, Sel'khozizdat, 1963, 287 p. (MIRA 17:2)
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DENISOV, A.D.; BALAKIN, V.M., red.; DMITRIYEV, I.N., red.

[Loos® housing of cattle] Bespriviaznoe soderzhanie skota;
sbornik statei., Moskva, Sel'khozizdat, 1963. 389 p.
(MIRA 17:6)
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BUDZKO, I.h., avsdemik; BOLTINSEIY, Veie, adadculig TRLAVET VL Al
doktor tekhn, rauk; 1ZAKS0n, Abol., inst, laureet leninscy
premii; DMITRIYEV, 1.N., rad.

[Contribution of science to sgriculture; mechanization snd
electrification] Nauks sel'shkomu khezlaisivu; mokhanizatelia
i elektrifikatsiia. Hoskva, Keles, 1964, 287 p

(HIRA 18:3)
1. Vsesoyuznaya akademiya saltskoknogyaystvennyil navk imend
V.1.lenina (for Budzko, Boltinskiv). 2. Chlen-korreapondent
Vsesoyuznoy skademil sel'_ kokhozyaystvennykh nauk ineni V.I.
Lenina (for Selivanov). 3. Glavnyy kenstruktor Taganrogskogo
kombaynovogs zavoda (for Izakson).
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DUBROVSKIY, V.A.3 TMIJRITEV, .M., red.

- . - . 1
[Fiviing work in repairing agricultural equipment )
Slesarnye raboty pri remcnte sel’ skokhoziaistrernnci
tektmiki, Moskva, Kolog, 1965, 1AL p. (MIR4 18:7)
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GORETSKAYA, Z.D.; BARANOVSKIY, Yu.V,; BERLINKER, M.S.; BRAKHMAN, L.A.;
EUZNETSOVA, N.I.; MALYAROV, L,N,; CHUYAN, K,I.; DOBRUSIHA, Ye.M,;
LRONT!YRV, I,B,; MARTYHOV, B,P,; ROSLYAKOVA, S.V,.: NUGAYEVA,
V.A,. Prinimsl uchastiye DMITRIYEV, I.P,. STRUZHESTRAKH, Ye.I.,
ingh., reds; EL'KIND, V.D.. Tokharmadies

{Goneral engineering norms for cutting operations and time for

broaching] Obghchemashinostroitel'nye normativy rezhimov rezaniia
i yremenl na protiazhnye raboty. Moskva, Gos.nauchno=-tekhn.izd=-vo
mashinostroit.lit-ry, 1959. 73 p. (MIRA 12:12)

1, Moscow, Nsuchno-issledovatel'skly institut truda. TSentral'noys
byuro promyshlernykh normativov po trudu. 2, Babotniki Nauchno-
jasledovatel’skegdoinatituta tekhnologil. avkomobil 'noy promyshlennosti
{NIITavtoprom) (for all, except Struzhestrakh, Rl'kirnd).

(Broaching machines)
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DMITRYEY, |-

TIKHONOVA, Z.I.; STEPANOVA, M.M,, kandidat meditsinskikh nauk; MWESHAIKIN, Ye.N.,
kandidat meditsinskikch neuk; BaKULEV, 4.N,, professor; GULYAYEV, a4.V., pro=-
fessor; VOZNESENSKIY, V.P., professor; DMITRIYEV, 1.P., professor; OGHEV,
B.V., professor; VAZA, D.L., professor; PETHOY, H,4., professor, predseda~
tel'; DOROFEYEV, V.1., sekretur!.

Minutes of the sessicn of the Surgical Society of Moscow und Moascow Province
of June 27, 1952, Khirurgiia no.3:84-88 Nr 153, 0HaRy Re6)

1, Ehirurgicheskoye obshchestvo Moskvy i Moskovskoy Oblasti,
(Heart-~Surgery) (Cardiovascular system--Surgery)
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DMITRIYEY, VAN PETRoVICH
DMITRIYEV, Ivan Petrovich, professor; PETROVSKIY, B.A., redaktor;
— T RV T wyekhniche sk 4y redaktor

[Surgical operations on the heart valves; experimental xmatony.
research] Operatsii na klapanalh ssvdtsa; snatemo-sksperimental'
noeo issledovanis. Moskva, Gos. izd=vo meditsinskoi lit-ry, 1954,
38 po (MIRA 8:3)

: (Heart==Valvea--irgary)

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5"




"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5

KIRILLOV, Valerian Valerianovich; DMITRIYEV, I.N,, retsenzent;
MATVEYEV, L.T., otv. red VASH TASNOGORODEKAYA, M.M., red.

[International System of Units of Measurement (SI) in
meteorology ] Mezhdunarodnaia sistema edinits izmerenii
(SI) v meteorologii. Leningrad, Gidrometeoizdat, 1965.

150 p. (MIRA 19:1)
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IMITRIYEV, I.S.

USSR /Engineering - Welding, Methods Aug 51

"Welding Rods for Reinforced Concrete by
K. G. Slavyanov's Methed," Docent S. T.
Nezarov, Docent I. S. Dmitriyev, Cand Tech
Sci

© "Avtogen Delo" No 8, pp 6-9

1 Describes expts for application of bath

- method of elec-arc welding wusing ac or
dc welding machines. Quality of welding
by this method may be easily examd with
the aid of gamma-rays. Equipment is con-
venlent for transportation.

200748
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Preparation of
Mehhor 1ding end A paratus for .
mo::?;:ro;:mr;-:rc::mu Buildings. (In Russian.) I. 8

Dmitriev. Avtogennoe Delo, V. 22, Oct, 1951, p.17=20

|
A Discussed and classified in Sebular form,(K genersl, 126, CY)
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i)J'.l;;(iYEV, L. 3,

Contribution of the 4ll-Union bnrineering and

ziinical Societ welders
to the rreat consturction o ey of selders

ro'_c GMITIS oo e " v H
projects of cowmunism; Avio;. delo 23, =0 2, 195%,
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BYKOV;N.D.; FI1SHHERG,V.M. : DMITRIY_EY,I.S.; SOKOLOV,Ye,V.; SHCHERBININ,A.A.
Electric arc weldingof concrete reinforcements by the dip method in
factories and on comstruction sites. Rats.i izobr.predl. v stroi.
no.100:6-10 's4, (MIRA 8:10)
(Blectric welding)
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DMITRIYEV, I.S., kend. tekhn. nauk, dots.; BORISOV, I.V., inszh.;
EKRYUKOVSKIY, N.N., ingzh.; MODEL', B,I., tekhn, red.

[Investigations and industrial practice in welding] Issledo-
vaniia i proizvodstvennyi opyt po svarke. Moskva, Mashgiz,
1955. 221 p. (MIRA 16:7)

1. Vsesoyuznbye nauchnoye inzhenerno~tekhnicheskoye ob-
shchestvo svarochnogo dela,
(Welding)
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DMITRIYEY, I.S.
SN R R
Socialist competition in the All-Union Scientific Society of ¥elding
Engineers and Technicians, Svar, proizv., no.l:31-32 Ja '55,
(MIRA 8:9)

1. Uchenyy sekrstar' Vsesoyugnogo nauchnogo inzhenerno-tekhnicheskogo
obshchestva svarchikov. (Socialist competition)
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DMITRIYEV,1.S., kandidat tekhnicheskikh nauk
In the Al1-Union Scientific Society of Welding Engineers.and
Technicians. Svar. proisv. no.2:3 of cover F '55.
(MLRA 8:9)

1. Uchenyy sekretar' Vsesoyusnogo nauchnogo inshenerno-

tekhnicheskogo obshchestva svarshchikov.
(Velding)
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DNITRI V= Tos,

SUBJECTs

AUTHORS:
TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

'USSR/Welding S 135-8-13/19

Dmitriyev I.8., Candidate of Technical Sciences, and Sapiro,

L.5,, Engineer,

Resurfacing of Goal-Mill Segment Teeth by Electrodes "T 590"
(Naplavka Zub'yov segmenta ugledrobilok elektrodamiT -590).

"Svarochnoye Proizvodstvo", 1957, #8, pp 34-35 (ussr).

Up to now, resurfacing of segment teeth for coal mills 'P.Q 3
and "A0D3", which is necessary every 2-5 months, was done by
gas welding with the ue» of expensive relite "T3 2154-49"
consisting basically of tungsten carbide),

The All-Union Technological Research Institute for Coal Machine~
building (former ORGUGLEMASH), collectively with the Mashine-
building Plant "imeni 15th Anniversary of the EKomsomol¥,
developed the new resurfacing method by arc welding with elec-
trodes "T-590" and designed a special manipulator for this

work, which is described in detail, It allows rabuilding of
eny tooth surface, is adjustable to accommodate roller segments
of 500 to 1200 mm length, requires no counterweights, and is
easily operated. Two segments can be fixed simultanesusly on

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5"



"APPROVED FOR RELEASE: 06/12/2000

TITLE:

ASSOCIATION

PRESENTED By,
SUBMITTED:
AVAILABLE;,

Card 2/2

APPROVED FO

CIA-RDP86-00513R000410520004-5

Rdaurfabing of Coal-Mil] Segnent Teeth by Electrodes "T -590"
(Naplavka Zub'ey segmenta ugledrobilok elektrodamifT-590)
the manipulstor,

Recommendations are made concerning the sequence of surfacing

on a tooth and the proper angle at whioh the electrode must, -
be applied ¢4 the work face,

The roller segments are cast of steel "35.41I" (FOCT'977-55)
and pass complex machining, Resurfacing vf a segment ig 20.
times cheeper than a new one, :

The article oontaigs 2 photographs and 2 sketches,

(zavoa imeni 15-letiya LKSM ) Plant imeni 15th Anniveraary of
Comsomol,

At the Library of Congress,
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AKULOV, I,A., kand, tekhn.nauk,dots, ; ALEKSEYEV, Ye.K., inzh.; GURART,
3;1é3ééyészh},{[deceaaed] 3 MITRIVEV, I,8., kand.tekhn,nauk,dots, ;
YEVSELEY, szif :1;;1'1 3 ZIL'BERBERG, A.L., inzh.; LIVSHITS, L.S.,
pand. tokdm.nauk; NIK, V.I., inzh.; RAZUMOVA, E.D., ingh.;

s VeDo, prof., doktor tekhn,nauk; FAL'KEVICH, A,S., kand.tekhn
Dauk; 1SEGELISKIY, V.L., insh.; CHERNYAK, V.S., inch.; SHILOVISEV,
-P., ingh,; ZVEGINTSEVA, K.V., inzh,, nauchnyy red.; TYURIN, V F,
inzh.,nauchnyy red.; VOLNYANSKIY ,A.K, ,,glav.red, ; SOKOI.OV,D.V: z;m:’

(Slav.red.; SEREBRENNIKOV,S.S., red.; MIKHAYLOV,K. %, red.; ’
5?5‘32“?23’ .G,y rod.; VOLODIN, V.Je,, red,; NIKOLAYEVSKIY,
RUDAKO{IA, N:I.; tekhx;. .i;éfed.izd-»va, PEREVALYUK M.V, ,red, izd-va;

[Welding operations in building]Svare

. varochnye rabot; troitel? -

skva,Gosstrojizdat, 1962, 783 p. o vye r‘()l'limi ;ZVZS e
(Welding—Handbooks, memuals, etc.) (Building) ]
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A |

NIKOLAYEV, V.S.; DMITRIYEV, I.S.; FATEYEVA, L.N.; TEPLOVA, Ya,A,
R‘\

Changes in the charge of wvarious ions due to their interaction
with the residual gas. Izv.AN 88SR, Ser.fiz. 26 no,11:1430=1.3/
N 162, (MIRA 15:12)

1, Fauchno-issledovatel'skiy institut yadernoy fiziki Moskovskogo
gosudarstvennogo universiteta im., M.V. Lomonosova,
(Ions) {Cyolotron)
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IMITRIYEV, 1.8.; NIKOLAYEV, V.d.

Semismpirical methed for caleulating tha quilibrium distribution of
charged in a fast ion beam, Zhur, okap, 1 teor, fiv. 47 no.2:615.623
Ag ‘&4, (MYRA 17:10)

1, Moskovskiy gouudurstvennyy universitet,

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5

oy

L 23766-66 ”EWT(?llﬁﬂiszjdVAT/UG/JP-n. o s;;rl
{ ACC NR:- AP6006799 SOURCE CODE: UR/0386/66/003/001/0035/0040 44~

AUTHORS
Popov, B.

1 ORG:  Scientific Research Institute of Nuclear Physics, Moscow State )
__i University (Nauchno-issledovatel'skiy institut yadernoy fiziki ’
Moskovskogo gosudarstvennogo universiteta); Moscow Engineerin

Physics Institute (Moskovskiy Inzhenerno-fizicheskiy nstitut}

Dmitriye Vinogradova, L. I.; Nikolayev, V. §.: f?

1. 5.

2/
TITLE: . Autoionization of fast 1lithlum-1like nitrogen and oxygen ions
af'ter passage through a solid bﬂ 2] 27

'SCURCE: . Zhurnal eksperimentaltnoy 1 teoreticheskoy fiziki. Pis'ma
v redaktslyu. = Prilozhenlye, v. 3, no. 1, 1966, 35-40

§TOPIC TAGS: nltrogen, oxygen, lonization cross section, electron
yloss, charge exchange . .

ABSTRACT: The authors describe the results of experiments sef up to
observe the increased probability of electron loss by fast lons pass-i
ing through a medium. Beams of nitrogen and oxygen lons accelerated !

1
__Card _____ 1/h
[ —
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o L.23766-66_ ‘ | . ‘
ACC NR: . AP6006799 S T T

e —— e .

[T e Ly
5

v .
’i . i .

Fig, 1, Diagram of m'perimehtal setup
: setups 1 ~ Cycl
tron, 2 - focusing magnet, 3 - targets, 4 - gsao-

monochromator, 5 - chargeléxchange chem ~ g
. 8lyzer, T - detectors. exchange ery 6 - an-:

__Card 2/h
P U S .
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in a 72-em cyelotron were focused at a distance of 8 meters from the
cyclotron (Fig. 1). The targets were celluloid films placed at dif-
- ferent locations on the path of the beam near the focus. Ions with
different charges were produced after passage of. the beanm through the
target. Isns of given charge were guided by means of a magnetic mass
monochromator into a charge eéxchange chamber where they were convertq
Into ions of different charge by collision with the gas atoms. A
magnetic analyzern desicribed by the authors elsewhere (ZhETF v. o,
989, 1961}, was used to determine the charge composition of the ions
leaving the charge exchange chamber., The experiment consisted of
determining the relative number of nltrogen ions (with charges 2 --
'5) and oxygen ions (charges 3 -- 5) whose charge increaseq by unity |
in the charge exchange chamber, for different distances between the - i
target and fhe center of the mass-monochromator. For most ions the
relative change in the charge wag independent of the distance, except!

11in the case of N*! and 0%, yhere the relative number of the N*5 apg |- [N

‘ot ions increased appreclably with décreasing distance. It 1g ghown! «ﬁ
that this increase cannot be attributed to an increase in the electron M
-loss cross sections but must be ascribed to autoionization of t
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Yadernoy fiziid Moskovakogo gosudarstvennogo universiteta

TITLE: Experimental 1nvestigaﬁion of the effective cross sections
for destruction and formation of fast negative iong in atomic collisions

</

SOURCE: 2Zh eksper i teor fiz, v. 50, no, 5; 1966, 1252-1259

TOPIC TAGS: capture cross section, negative ion, c¢yclotron, electron
loss, atomic esxmeion p P
ABSTRACT: The effective cross sectlons of loss of one, two, or three;
electrons in helium, nitrogen, or argon have been measured for negative
carbon, nitrogen, and oxygen lons produced as a result of g charge
eXxchange of pgsitive lons accelerated in a& 72~-cm cyclotron to a velocit
of y=2,6 x 10% em/sec, The cross section of simultaneous 1088 of two

‘ -
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electrons by negative ions is \~50—T70% of the cross section of loss
of a single electron, Comparison of the results obtained with the
known cross sections of electron loss by other negative or positive
ions shows that the specificlty of negative lons, expressed in the
weak coupling of the outer electron with the ion frame, does not
appreciably affect the interaction betwegn the negative ions and the
glven substance at a velocity ¢=2,6 x 10° cm/sec, Data on the forma-
tion cross sections of negative ions as a result of capture of two
electrons by positive ions or capture of an electron by neutral atoms
have been obtained for carbon and oxygen, Equilibrium values have
been obtained for the fraction of negative carton or oxygen ions in a
beam passing thro%h a sufficlently thick layer of a substance ( (?-1).

Maximal values of@-1 are obtained in media in which the formatior
cross sections of negative ions at a glven velocity, attain their
maxima, The authors thank the cyclotron team headed by Yu, P, Divno-
ortsev and A, S, Kondrat'vey, as well as Yu, Druzhinin and V, Kalit
or technical support of the cyclotron and experimental equipment,
Orig. art, has: 7T figures and 1 table, [Based on authors' abstfac?]
. NT
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TITLE:
PERIODICAL:

ABSTRACT:

Card 1/2

IMITRIEV,I.S. PA - 2973
The Probability of Electron Loss by Multi-charged Ions.

(o veroyatnosti poteri elektronov mnogozaryadnymi ionami, Russian)

%humal m)wperim.:l Teoret,Fiziki, 1957, Vol 32, Nr 3, pp 570-575
U.S.8.R.

Received: 6 / 1957 Reviewed: 7/ 1957

It is assumed that the probability of the loss of a certain electron
is & function of molely the mtio between lon velocity and the
orbital velooity of the eleotron and does not depend upon the loas
of other electrons. v

The shape of this funotion P ( 'D?' ) is obtained from experimental

data on He, Li, Be and N. Thus various characteristic numbers of

the interaction between the electrons of fast ions and the permeated
substance are computed by sumnation over individual electrons and
compared with experimental data; this is done, above all, in the case
of the average charge of the ion and the percentage of ions with a
oertain charge (in which case the experiment shows that because of
soreening by exterior electrons the removal of interior clectrons is

somewhat more difficult in the case of ’Fe_ being equal than
J
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DMITRIIE TS

56-5-L/55
NIKOLAYEV, V..S., FATEYEVA, L.N., DMITRIYEV.I.S., TEPLOVA, Ya.A,
Distribution of the Equilibium of the Charge of Nitrogen Ions
(Ravnoveanweraspredelenﬁe zaryadov lonov azota., Russian)

Zhurn, Eksperim. i Teoret. Fiziki, 1957, Vol 32, e 5, pp %5~ 968-‘(U.S.S.R)
1hN+2, th+3 , and 1hN+h -ions are accelerated up to 0,95 to 9,4 keV in

a 72 cm cyclotron, The focussed beam penetrated a target at about 8 m
distance from the cyclotron and was then deflected in a horizontal di-
rection by a magnet. The targets consisted of a celluloid fou('vlqcy/cm‘)
on to which in the vacuum beryllivm (~ _éG«-g/cm‘) » nickel (~loug/em?),
and gold (15 - 3o4g/cm®) was vaporized. .

The recording device consisted of proportionality counter tubes arranged
one behind the other, which had an input surface of 110 x 0,1 mm® and
wers closed by cellophane (~70.g/cm®), In the first counter all ions
and in the second only ions with a certain charge were measured, The
dependence of the average charge on the velocity of ions is graphically
recorded.

A slight difference in the charge distribution of the ions after their
passage through the above mentioned materials was found,

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5"
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PHITRIYEY, L5,

. AUTHORS: Nikolayev, V. S., Dmitriyev, I. S., 56-6-3/47
Fateyeva, L. N., Teplova, Ya. R&.

TITLE: The Equilibrium Distribution of Charges in a Beam of
Ions of Light Elements (Ravnovesnoye raspredeleniye
zaryadov v puchke ionov legkikh elementov)

PERIODICAL: 2Zhurnal Eksperimental'noy i Teoreticheskiy Fiziki, 1957,
Vol. 33, ¥» 6(12), pp. 1325-1334 (USSR)

ABSTRACT: The present paper determines the equilibrium distribution
of the ocharges of the ions of light elements with nuclear
charge numnbers Z from 5 to 10 after their passage through
hydrogen, air, argon, and through a celloid film, These
ions had velocities of from 3,5 to 11,1()a em/sec, i.e.
V1,5 -5 v, where it holds that v = ed/ .

As a source of the fast particles a 72 cm cyclotron was
used, by means of which the following ions were accelerated:

11B+1,+2,+3; 13c+2,+3; 14N+2,+5; 160+2,+3
and 20Ne+2’+3. The ion beam emerging from the cyclotron

was deflected by a magnetic field after which it entered a
Card 1/3
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The Equilibrium Distribution of Charges in a Beam of 56-6-3/47
Ions of Light Elements

re~charge chamber., The particles which passed through the
chamber were analyzed by means of a magnet and were recorded
by means of counters., The results of these measurements are
illustrated by means of three diagrams. The distribution

of charges in an ion beam in general differs after the
passage through the various substances. Attention is also
caused by the different character of the dependence of the
ratio of the relative intensities Q i+1/ﬁ 4 upon the velocity

of the subatance when passing through solid and gaseous
matter. (Here i denotes matter) During the passage of
ions through different media the following peculiarities may
be observed in the behavior of the degree of ionization I/Z.
At 0,2 €1 < 0,6 the average charge in argon is in all
investigated ions larger than the average charge in
hydrogen (by about 10-20 %). The average charge in air
depends less on velocity than the average charge in hydrogen
and argon., The average charge of the ions is, after having
passed through a celluloid film, greater within a wide
: range of velocity than the average charge of ions in gases.
Card 2/3 With increasing nuclear charge number of the ions the average
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The Equilibriwe Distribution of Charges in a Beam of 56—6-3/47
Ions of Light Elements

charge of ions after bassage through the film

increases much more rapidly than the average charge in

air., The degree of ionization of the ions investigated here
in air, hydrogen, and argon in the domain 0,2 2 1 Zo,6

can be represented for every gas by a special function

of the parameter v/voza where a.0,4 holds in the case of

all gases. In conclusion the authors discuss the here
obtained results ang compare them with thosa obtained by

other authors. There are 7 figures, 2 tables, and 20 references,
7 of which are Slaviec.

ASSOCIATION: Moscow State University (Moskovskiy gosudarstvennyy
universitet)

SUBMITTED: June 28, 1957

AVAILABLE: Library of Congress
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AUTHORS TEPLOVA,Ya.A., DMITRIYEV,I.S., HIKOLAYEV,V.S., 56-5-6/55
FATEYEVA,L.N.
PITLEs On the Interaction of Lithium Tons with Hatter. (( vaaimodeystvii

jonov litiya s veshchestvom, Russian
PERICDICAL: Zhurnal Eksperim. i Teoret. Fiziki, 1957, Vol 32, Nr 5,
pp 974 - 978 (U.S.S.R.)

ABSTRACT: In a 72 - cm cyclotron L17 jons were accelerated to 0,5 to
5 MeV and their gpacific jonization in air and hydrogen, the
equilibrium distribution of charge after passage through celluloid
and their ranges in hydrogen, air, and in the photoemulsion NIKFI-
YA72 were determined., From the curves of the energy loss of the
Li! ions in air (expressed in MeV per 1 ¢m path) a meximum at
about T.108 cm/sec ion velocity can ve observed, whereas for hydro-
gen & broad maximum between 4 and 8.10 cm/sec jon velocity is to
be noticed.
1

As a resuit of the charge equilibrium distribution of the Li  1ions,
after they had smtered into interaction with a celluloid foil of

~ 20 pg/em” thickness, the corresponding curves for 4 different
charge states are given

The range curves of the Li7 ions in the emulsion NIKFI-YA-2 aTe-com-

pared with those of other photoemulsions.
Card 1/2
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£6-7-63/66
NIKOLAEV, VOS.’ FA’MEV‘, L.ND’_ DUITRIYEN, LeSe, Thrivvn, 1dehe

The Re<Charge Cross Section of Nitrogen Iona Qases

(Sacheniya perezaryadki ionov azota v gazakh, Russian)

2(,uurna1 E!)(sperim. i Teoret. Piziki 1957, Vol 33, MNr 7, pp 306 ~ 307
U.S.5.Re

N+2, N*B, N+"‘.. ions were accelerated to 1,3 - 9,7 ¥eV on a 72 cn

cyclotron and the recharge cross ssction of these ions in nitrogen,
argon, and hydrogen was measured. In form of curvas the electron
capture cross section and the electron loss cross section of N-ions
in nitrogen is represented. The electron capture cross section for
nitrogen and argon can be represented hy

Gli,i-l - 2"'802("0/".)5 1572 /3

(i ~ charge, ay v, = Bohr's radius and velocity of the electron in

the hydrogen atom, Z - atomic number of the investigated gas).
The electron loss cross section 6’1, 1a1 18 2 = 2,5 times greater

in argon, and 6 -~ lo times smaller in hydrogen than that of nitro-
gen. (With 1 illustration and l 3lavic references).
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The Re~Charge Cross Seclion of Nitrogen Ions in Gases
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ABSTRACT ¢
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Teplova, Ya. A., Nikclaysv, V. So; Dmitriyev, I. S..
Fateyeva, L. No 80V/56-34-3-5/55

Ranges and Specific Ionisation of Mul*i-Charged Ions in Qasew
(Probegi 1 udel’naya ionizatziye mnogezaryadnykh icnov v gazakh)

Zhurnal Eksperimentaltnoy i Teoretichsakey Fiaiki; 1958,
Vol., 3L, Nr 3, pp. RE9-5£8 (USSR)

of the peth length
Measurenents were made/2nd the specific ionisation of the ions
fron Bs to Ne at velocities of from 2,5.0¢ to 12.1d em/eec in
argon, air, and hydrogen. The authors start with +ne description
of the experimenmtal methcd; they here use a fozuszes iom beam
from a 72 cm cyclebron, The method of the measuremsrnt is based
upon that the reccrder of the charged pariizles; which was mouas
ted on a movable bar, was moved on the trajecicry of the beam
inside the slowing down chamber tc messure the relative ionisas
tior along the beam, Also the slowing dosn of the ions in a gas
filled chamber is describecd, The spezific ionisaticon and ths
ranges of the ions with velocitiez of from Loio® 4o 12,168 comfssc
vere measured by means of a calibrated sounter with a linear
amplifier, The ranges of the nitrogen fons ai velocitise of frem
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i¢5.log'to 4,208 cm/sec were me
o ation & :
ofn%iet:gfﬁirjm§i§°w3?: ?;xt paragraph deals with tha analysis
results =tLae exparimental ervora asure
?ents furnished the dependence 00¢ gy of nneasures
or of isabi urzant) on ¢ :
L andt:;ﬁi:;;fg;;:iec:;uegu) on the distancs between the coyn=
e h Né beam entsr he slcws . .
gbe results of the measuramern?’ of anges soning down e
ia i : o
wnif;agolgoiogm of the dependence of 2%/X con E/A, 1. e. in uaits
wh'#h epend on the isotopic mass of the ion A. Tk orgy
ich has to be ussgd up fer tha o0 patr dom O
zog depend, within the measuring errov Itmits
cn on the shaps of the 1.5 A3 that is 4- ’sav’
4 2 . VJ:‘
. d;;gzaaof uhe‘speczfic icuZzation and of the rean energy loss
A/ dx gree with each other, A tomparisen of the ranpes sy
gfns.xn various gases shows the ‘ . ve veiooss
le range in argon is ®/o lonpe: i
26 longtus a?r al. b{ ? /0 longer and in hydrogen 3,7 tiges
creanis, oD nd this relation decreases somewhat with igp-
y “; grt_o* the ion, The specifis ionisation at v{5.3c8 cm750c
: /p‘ pox ional to the velozity and it has a mACiTED ab y~b 8,1
. RE LR T
/S ac. smi'la.r 85 in the Bragg cwrve for the a - pa.r‘*'t-llq‘
maximum dE/dx®0L,5 Z MeV/em hold o from
to air for all ions ths coeffici
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for the transition from hydrogen into air the coefficient

0:29 + 0.21. The last paragraph gives a discussion of the re=
sults. The ranges of the ions in air, measured by means. of a
ionisation chamber ara by about. 1 mm shorter than the ranges
measured by a counter, Thig can be explained qualitatively only
by nuclear collisions, The slowing down power of the photoemui=
sion for the here examined ions in air resembles the 3lowing down
power for ol - particles, The results of the measuring of the
specific losses in case of the ionsiy agree with the data already
known before within the experimental €rrors. But the here found
data for the ions 20e aye by 30%/0 higher than the values foung
before. This difference can hardly be explained by the influence
or nuclear collisions,

There are § figures, 2 tables, and 26 references, 7 of which are
Soviet,

ASSCCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State University)
SUBNITTED: September 20, 1957,
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ABSTRACT:
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Teplova, Ya. A., Nikolsyev, V. S. 50V/46-23-7-23/31
Dmitriyev, I, s,, Fateyeva, L. N,

The Path Length and the Specific Ionization of Multiply Charged
Ions (Probegi i udel'naya ionizatsiya mogozaryadnykh ionov)

Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1959,
Vol 23, Br 7, pp 894-897 (USSR)

As the known experimental data on the stopping of mltiply
charged ions in a substance are oonsidered insuffioient - by the
authors, they ocarried out experinents with the ions

2Na, Pug, Ty, S1p, o1, 404, 3%, 5z ang Mgp, 4
72-centimeter cyclotron was used as ion source which delivers

lons with the velocities of 2,5 to 124108 om/sec which corresponds
to an energy of 25 to 600 kev. The particles were recorded by a
twofold proportional counter, and details of the measuring
methods are described. The measurements showed that the specific
ionization is proportional to the rath length, and the rath length
is proportional to the velocity of the particles if the latter

does not exceed 5-108 cm/seg, Subsequently, the dependence of

APPROVED FOR RELEASE: 06/12/2000

CIA-RDP86-00513R000410520004-5"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5

The Path Length and the Specific Ionization of Multiply SOV/48-23-7-23/31
Charged Ions

the path length at an air pressure of 760 mm Hg on the nuclear-
charge number of the ions is investigated, and the results are

represented in a diagram (Fig 3). The stopping power of air and
celluloid in dependence on the nuclear-charge number of the

ions was calculated for an ion velocity of 3.5-10e cn/sec, and
the results are represented in the diagrams in Tigures 5 and 6.
The data obtained in the experiments described are used for this
calculation. Finally, the difference between the mean charge of
ions in gases and in solid substances is investigated, and it
is ascertained that the stopping power very much depends on the
nuclear-charge number in solid substances. There are 6 figures
and 6 references, 4 of which are Soviet.

AS30CIATION: Nauchno-issledovatel'skiy institut yadernoy fiziki
Hosgkovskogo gos. universiteta im. M, V. Lomonosova (Scientific
Research Institute of Nuclear Physics of Moscow State
University imeni M. V. Lomonosov)
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AUTHORSS i4xi ke Bap Nikolayev, V. S., Pateyeva, L, N¢;
epiovag Ao \
TITLE: The Amount of the Meen Charge of Ions Passing Through e

Substance

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,
Vol. 24, No. 9, pp. 1169-1174

TEXT: The present paper describes an experimental study of the equilibrium
charge distribution of ions of light elements (2 & Z 4 18) and of Kr ions
in helium, nitrogen, argon, krypton, and celluloid foil. Besides, the
authors measured the charge exchange cross sections of these ions in gases.
A T2-cm cycloiron (Ref. 3) served as the source of fast, multiply charged
ions. The sexperimental arrangement is shown in Fig. 1. The equilibrium
charge distribution of the ions with 2 £ 10 was measured in the velocity

range of (2‘,6»:--12).108 em sec”'. In this velooity range and for the
above-mentioned substances, the width of distribution © is nearly equal
for each ion. The dependence of the degree of ionization i/Z on the ion

Anes al2
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The Amount of the Mean Charge of Ions Passing s/048/60/024/009/015/015
Through a Substance BON3/B0OB}

velocity differs in the various media (Fig. 2). The monotonous course of
i/z is a matter of fact within one period of Mendeleyev's periodic table.
As it seemed to be unjustified to extend this dependence to a wider range
of variations of Z, the equilibrium charge distribution of the ions with
Z >490 in the above-mentioned substances was measured at velocities of

2.6.108 and 11,.1.._10e om 880-1. It wae found that at these ion veloclties \/‘/
the mean charge i increases with increasin % in all substances. The
z-dependence of the degree of ionization I?Z shows different characters

in gases and solids. Fig. 3 shows the dependence of i/Z on Z in helium (1)

and celluloid foil (II) for

8 - -
v = 2.6.10 cm_gec ! (a) and v = 4...1.108 cm sec ! (b) . Fig. 4 shows the
dependence of iZ on Z in nitrogen (1) and celluloid foil (2) fer

v = 206.108 cm sec:"1 (a) and v = 4.1.1.08 cm sec".1 (b). Fig. 5 shows the
dependence of ¢)i on 7 and Fig. 6 the dependence of the width of the

equilibrium charge_distribution 6= \/i2 - 32 on Z. The perturbation of
the continuity of i and ¢i as a function of Z is due to the fact that

Pawna 2/2
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The equilibrium charge distribution of the ion beanm depends on the orassg
8ections of the electron loss (Qn) and capture (QB)' The measurement af

these cross sections shows that the dependence of'Qn and Q3 on 7 of the

that it ig Necessary to take into account the effeot of the Periodic
structure of the electron shell of the ions upon the amounts of { gng

ions does not take g monotonic gourge (Fig. 7)e The results obtaineq prove V(
i<, There are T figures and 5 Soviet references,

ASSOCIATION, Nauchno-issledovatel'skiy institut yadernoy fiziki
Mosl:ovskogo 808, universitetg im, M, v, Lomonosova
Scientific Research Institute of Nuclear Physies of Moscow
State University imeni M, V, Lomonosov)
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AUTHORS: Nikolayev, V. S., Dmitriyev, 1. S., Fateyeva, L. Ny
Teplova, Ya. A. Q

TITLE: Investigation of the Equilibrium Charge Distribution in a
Beam of Fast Ions 1\

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 4(10), pp. 905-914

PEXT: This is in continuation of an earlier work of the authors (Ref. 1)

in which they studied the equilibrium charge distribution in a beam of

ions of light elements (Z = 5 to Z = 10) and found a monotone dependence ,
of the average charge T on Z. The purpose of the present work was to \7‘
study the function i = £(2) at the transitim from one period of the

periodic system to another. For this purpose, the equilibrium distribution

of ions of He, Li, B, N, Ne, Na, Mg, Al, P, AT, and ¥Xr in helium,

nitrogen, argon, krypton and in a celluloid film was measured. The
measurements for He, B, N, and Ne were made in a larger range of

Card 1/4
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Investigation of the Equilibrium Charge 5/056/60/039/0C4/001/048 :
Distribution in a Beam of Fast Ions B004/BOT0

velocities than in Ref. 1. For ions with 2 » 10, the measurements were

made only at v = 2,6'108 cm/sec; for Na, P, and Ar the measurements were

also made at 4.1'108 cm/sec. The multi-charge ions were accelerated in a
72-cm cyclotron. Ions of charges it1, it2, etc. were obtained from those

of the initial charge i by passing them through a celluloid film of ;
approximate thickness 2 pg/omz. The data for the equilibrium distribution l}k
of ions with %Z 10 are given in Tables 1-3, and in Fig. 1. In all mediums,
the distribution was nearly Gauasian:

@i ~(1/c¥2n)exp [—-(i - T)Q/'Zd?]. The curve is characterized by two
parameters: the average charge T = Ei:&ii and the width of the

distribution ¢ = [? @i(i - '{)2]1/2., For He, Li, B, N, and Ne, o was

again found to increase monotonically with increasing Z. T was found to
be different in the different media (Fig. 2). The following rule was found
to hold for all ions: maximum value of T in nitrogen and argon,

Card 2/4
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Tﬁe\'lN ; Ikr<‘lﬂr’ The authors note that the dependence of I on the

atomic weight Zn in gases does not fit the theoretical estimates made in
Refs. 14 - 16 on the basis of the statistical model of the atom. The data
for the equilibrium distribution of 3 210 ions are given in Figs. 3 ang 4.
For the same velocities, the dependence of T on the medium wag about the
same as for 7 £10. However, the difference between T in gases and in
celluloid film increases vVery much for gz »10, The maximum of thisg
difference for light ions.ig 15%, while for Ne it is about 50%, for Na,
Mg, and Al about 60%, for P about 80%, and for kr about 130%. For a given
velosity, T'increases with Z in al1 media. In contrast thereto, the
degree of ionization 1/Z decreases monotonically in gases (Fig. 5)
Around 2 = 10, hbwever, the decrease in the degree of ionization becomes
slower, and for solid media even ap increase takes place. Still more §
noticeable ig the Perturbation in the continuity of the function px(
$ i= £(z) (Fig, 3)s For 7 - 12, éo and @i show clear minima. In thisg

range of Z, the width 0 of the equilibrium distribution also becomes less
(Fig. 6). Thig discontinuity in the dependence of $;+ i,and ¢ on g

Card 3/4
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NIKCLAYEV, V.S.; DMITRIYEV, I.S.; FATEYEVA, L.N.; TEPLOVA, Ya.A.

Experimental study of electron capture by miltiply charged inns.

Zhur. eksp. i teor. fiz. 40 no.4:989.1000 an '61; (MIRA 1k:7)

1, Institut yadernoy fiziki Moskovskogo gosué‘lafstvennogo universiteta.
(Electrons--Capture) (Ions) (Cyclotron)
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Capture of several eleftrons by fast multichar

teor.fiz. 41 1no.1:89-99 J1 161, g8 dons. Zhurz;};ﬁ).iA.7)
1. Institut Yyadernoy fiziki Moskovskogo gosudarstvennogo universiteta,

(Electrons-~Capture) (Ion beams)
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Study of excited states of L2 o o153 §
14" (p, & ek, Izve AN SSSR. Ser. fiz, . 05 S 50)
1
[ ]

(Nuclear reactions ) (Beryllium—-Igotopes )
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AUTHORS:: Nikolayev, v. s., Dmitriyev, 7. S., Pateyeva, L. N., and
Teplova, va. A. =
TITLE; Charge exchange of various ions ip their interaction with

residual gas

PERIODICAL; Akademiya nauk SSSR. Izvestiya, Seriys fizicheskaya,
Ve 26, no. 11, 1962, 1430-1433

TEXT: fhe charge distribution in ion beanms was measured after their
through the experimental setup used for determining the crosg

sections of electron loss and captyre by ions with 2€2<18. Thig setup

coniains only the Tesidual zas of (1.2~i.5)-10"5‘mm Hg. TFor ions with

Z K10 the Heasurements were made gt energies of 35-350 key Per nucleon ang

ion velocities of 2.6.108 ¢q 8-10% ca/sec, ror Z>10 at v = 2.6.108 em/sec,

<and for vhosphorug and argon ions at V o= 4.1.108 cn/sec, Thess ionsg

2d through g
0 of eight broportional
counters. Thig apparatus was evacuated by o0i] vapor diffusion pumps.

Thedio 4beam that had bassed through the setup alwaysg tontained ionsg with
Card 1
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final charges k % i besides ions with the initial charge i. PFig. 2 shows
typical distriobutions of charges in the ion beam. The ion charges are
evidently changed by one interaction with the residual gas molecules.

T

& .. = nd,. holds for k i, where d,, is the mean charge exchango cross
Tik ik 5 Fis ik & &

section (from charge i to k). n is the mean number of molecules in the
volume: unit cross section.path of the ion; éik is the relative number

of icns with charge k. Notwithstanding the presence of oil vapor, the

experimental values of ‘Eik in the residual gas nearly always agree with

the values of @ik in nitrogen, except the values of §1O which are much
higher for ions with Z~11-12 than for nitrogen ions. Therefore the
minimum of the function §1O(Z) is less deep than for nitrogen. fhis

minimum is gtill less deep for the residual gas than for krypton. If the

ion beam passes through a celluloid film, the values of (Qi i mostly
yiv

exceed the theoretical values. This suggesis the presence of excited iona

with lifetimes of ~ 10~/ gec in the ion beam. There are 4 figures.
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ASSCCIATION: Nauchrno-issledovatel'skiy institut yadernoy fiziki
Koskovakogo gos. universiteia im. M. V. Lomonosova
(Scientific Research Institute of Nuclear Physics of the
Moscow State University imeni M. V. Lomonosov)

- .
e

Fig. 2. The values of iﬁih for phosphorus ions after their passage
i .
through the residual gas (1) and nitrogen (2) at the ion velocity

8 - .
Vv = 2.6+10 cnm sec 1, ion energy ERZ1.1 Mev.
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AUTHORS Dmitriyev, I..S., Nikolayev, V. S., Fateyeva, L. HN.,
Teplova, Ya. A. ’
TITLE: Experimental study of electron losses by multiply charged ions
in gases

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,
no. 1, 1962, 16 - 26

TEXTs: The cross sections % .
3

1-é-fold charged ions of light elements (Z = 2 - 18) and krypton ions in

helium, nitrogen, argon, and krypton for ion velocities of 2.6°108 - 12-108

cm/sec were measured by mass spectroscopy with an apparatus described by
V. S. Nikolayev et al. (ZhETF, 40, 989, 1961). The error was below %t 15%. LJ’/
The ions were scattered through angles of 05 0.005 radians. The Gp/di 141

?
ratios decrease rapidly with increasing ion velocity; ¢_ denotes the total

+1 of collisions with loss of an electron of

creoss section of scattering through angles 0S 0.005. The values of ¢

Card @ b
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found by M. I. Korsunskiy et al. (DAN SSSR, 103, 399, 195%) for N ions in
nitrogen are by 25% lower than the present results. The dependence of the
impact cross sections with loss of an electron on ion velocity has the same
character for all gases investigated. The cross sections for ions with
i=1and i = 2, and for N ions with i = 3 and i = 4 attain maximum values.
The velocity v which correaponds to the maximum cross section increases

o
with increasing ion charge as vpo Py U= (214&)1 “¢ I = binding energy of

the lost electron, m= electron mass, ¥ = coefficient dependent on the
medium.The cross sections 61 141 generally increase with Z. For a given 37, L/J//
the cross sections decrease * 'with increasing i as exp(-mi), where m~s1

at VnJ5‘108 cm/sec for 2 = 10 and Z = 18, and m~n1.5 for 2 = 3 and 2 = 12.
Gererally, the electrons are lost from the outer shell. For equal v/u, the
di,i+1 q ratio is approximately proportional to I-U; o depends only slightly
on v/u, and¢ is near unity. g denotes the number of electrons in the cuter
shell, The dependences of the theoretical and experimental cross sections on
v ané I are qualitatively the same. Considering screening of the Coulomb
field, the electiron losses in light media at v)u agree with the experimental
value , Tor heavy media, the generalized Bohr formula is

Caxrd 2/4
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2 2/3 2 ‘ o ex.40-8 _ R
diii+1ﬁ$ﬂaoqzc vo/vu, where a, = 0.53:10 cm and vo = 2.19°10 cm/sec.

The approximate theoretical results of 0. B. Firsov (ZhETF, 36, 1517, 1957);
which are applicable for v(vo, differ from the present results by a factor

of 2.5 at most. The experimental data indicate the correctness of the

theoretical calculations for very small and very large icn velocities and

aluo for the range v~ u. Ir the range 0.5< v/udi.5, o, i+1;¥q1'1f(v/u)
7

hoids accoréing to Ya. M. Fogel!' et al. (ZhETF, 32, 453, 1957). The

general character of the dependence of ¢ 541 on v agrees with

H. 5. V. Lassey's acdiabatic hypothesis. the aciabatic parameter can be b/f/
rzpresented in the form pa/ﬁ or p/po according to G. . Drukarev (ZhrTy,

37, 847, 1959). »p = ‘AEI/V denotes the change in ion momentum in inelestic
forward scatterirg. There are 8 figures and 18 references: 10 Scviet and
8 non-Soviet, The four most recent references to snglish-language publica-
tions read as follows: S. K. Allison. Rev. lod¢. Phys., 30, 1137, 1955;

S. K. Allison, J. Juevas, M. Garcia-lunoz. Phys. Rev., 120, 1266, 19¢0;

H. L. Reynolds, L. D. %yly, A. Zucker. Phys. Rev., 38, 1825, 1953;

5, Krasner. Phys. Rev., 93, 520, 1955.
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ASSCCIATION: Institul yaderroy fiziki Moskovskogo gosudarstvennogo
universiteta (Institute of Kuclear Physics of the loscow State
University)

SUBMITTED: June 21, 1961

Ve
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AUTHORS: Teplova, Ya. A., Nikolayev, V. S., Dmitriyev, I. S., Fateyeva,
L. N. "
TITLE: Slowing down of multiply charged ions in solid and gaseocus
media

PERIODICAL: 2Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,
no. 1, 1962, 44 - 60

TEXT: The ranges R, the specific energy losses dE/dx, and the straggling
5 of fast multiply charged ions of He, Li, Be, B, C, N, 0, Ne, Na, Mg, Al,

P, C1, X, Br, and Kr (2.6*108 - 11.8«108 cm/sec) with energies of

25 - 700 kev/nucleon in hydrogen, helium, methane, benzene, air, argon,
and various mixtures of these gases were measured. Moreover, the specific
energy losses in c¢elluloid, Al, Ni, Ag, and Au were measured for a wide
range of Z and Zc (2 = ion charge, ZC = atomic number of the medium) by

means of a multiwire proportionality counter. The ions were accelerated
with a 72-cm cyclotron. The methods of measuring R and dE/dx have been
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~oresented before (Izvestiya AN SSSR, seriya fiz., 25, 894, 1959; ZhETF.
54, 559, 1958). Decause of the small range and weak intensity of the ion
beams of Be, C, Na, Mg, Cl, X, Br, and Kr, only their maximun ranges R"
were measured. The relation R = kv holds with an accuracy of 5 - 7% for
icns with Z 22 up to a certain maximum velocity Vi k increases with Z as

1
~Z 2° For ions of He to Ne vm ranges from 5.108 to 8°108 cm/sec. In

the velocity range investigated, R" increases not monotunically on Z but V/r/
fluctuates periodically by ~30%. The fluctuation amplitude decreases
with increasing velocity. The dependence R(ZC) of N ions is similar to

that of protons. With decreasing velocity, the absolute value of stragglirng
S, becomes smaller but the ratio still § = S/R increases. At constant
velocity, the functions S(2) and 8(2) are nonmonotonic. The fluctuations

of R(Z) and S(Z) are explained by a considerable effect of the electron
structure (filling up of the L and M shells, etc.) of the ions. The law

of additivity of dE/dx in mixtures is fulfilled for multiply charged ions

as well as for protons and a-particles. In the qualitatively valid

relation dE/dxazvmf(Zc,Z), m 1s near unity at velocities below 80108 cm/sec,
Card 2/4
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decreases with increasing velocity, and tends to -2 ax V>:>12=1O8 cm/sec.
(dE/dx)maxaqu(ZC) holds for any ion grouv. According to V. G.

Tel'kovskiy et al. (DAN SSSR, 113, 1035, 19%7), the experimental values
of dE/dx for protons in Ag are 50% higher than the theoretical values

-15
0. B. Firsov (ZhETF, 36, 1517, 1959) found that -dE/dx==2054(Z+Zc)v~1O

2 : . s
evscm /atoma Because of the electron structure of the ions, which becomes
more and more distinct with increasing velocity (v;»vo), it is more

convenient to use the Hartree-Fok method instead of the Thomas-Fermi b/k/
mcdel. At v>u (u = velocity of orbital electrons of the medium), the
calculation of dE/dx for inelastic collisions of protons in hydrogen with
electrons from modified quantum-mechanical formulas of Bethe and Bloch,

and from the classical formula of Bohr at v, 4-10° cm/sec yields a value

5 - 7% smaller than the experimental values. For multiply charged ions,

this applies to large v, but with increasing Zc ard decreasing v this

theory deviates more and mcre from the experiment. S. S. Vagil'yev is
thanked for interest, the cyclotron team, particularly A. A. Danilov,
Card 3/4
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il. Kh. Listov, and V. P. Khlapov for performing the experiments, and 0. B.

Firsov for discussions. There are 8 figures and 20 references: 8 Soviet

and 18 non-Soviel. The four most recent references to English-language

publications read as follows: P. G. Roll, F. S, Steigert. Nucl. Phys.,

17, 54, 1960; D. J. Porat, K. Ramavataram. Proc. Phys. Soc., 77, 97, 1361,

J. i, Alexander, ii. F. Gazdik. Phys. Rev., 120, 874, 1960; P. G. Roll,

F. B, Steigert. Phys. Rev., 120, 470, 1960,
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DITLE investigasvicen of x~particle angular distribution in L ip.&.rfs

-ad

s Prpre
TFACTI0NS

+ wari ralaalyeer TAags il e AT A,
PERTODICAL- Zouwrnal elsperimentallney i taeoretichoakey Tialkt . nn
i96L, 353 - 357

TEXT. The angular dissriduvions

o gLt R
of the & -particles frem Li {p,k;H: real=
, A0 fan = ¥ o} 2 3 5.8 Yer
wiens wers msagured in The rangs 20 - 60Y forx = 5,78, 6.7% and 575 ¥

relezsops arrangament ol 3T

i
w
¥
=3
*
m

nal counters, and Li.CO.

pEY O s

cargats 0.30, G.5Z, and 0.9Z mg/om shick corresponding o energy
+ £.Mevw protorns of 13y 43 and 70 kev. Tha angular dis*riburiins -
T - ‘ : - - { . e et

~ainzd as d6,/4€L - (QYAW?[: + A:PE\A) + A4P4\x)]&-.h

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5"



"APPROVED FOR RELEASE: 06/12/2000

N New a. A".
Tp’ z i
5. 3% 0.1 63 -0.167

T -~ - -
6. ¢ 3 , .0.355
5.78 L -0.693

7 i3 ‘he Toval Tess BRI TiCN.
S <

eserived, gven

P
ssaeMance 3TUuliure o the exe
11 was feunid thab the ssact ak

tio
compcund nifieus.  InE o willlaTion

fipes can e expiazned T it
o Laral winhoan excis

z rargs. The geco:

22,3 NMer =xcirta

mezt probably

axperimenial resulis ars salls
) p=

Y. The axzitat.on curves W

%
v {angle of X~-par:ii

CIA-RDP86-00513R000410520004-5

002
-0.010
-0.08%

¢]
n
0
o
)2
gt
ui
v
(b}
=
(]
(]
L]
)
3]
\
A

3 8
1 ocan b explains i ol = Z=
20 sowiden; 2wan
i S = 1L

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5

8/056/62/04:,/002/007 /055

Invastigation ci¢gl-partizle,,. B}02/3158

zaf§¥e;:?s < Soviet and 7 non-Seview. The four most rscant vefer
pyg-ls?-;anguag? publicaticns read as follews: J. M. Freeman é' ;i
Eny§:‘2f 148, 1958;. Fo Ajzenberg; T. Lauritsen. Nucl. Phys. *'. ©. <G&a.
Fo Hirs® et al. Phil. Mag. 45, 762, 19%4; J. H. Gibbous, R. T Nackisn
Phys. Re. 1i4, 571, 1959. ‘
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CIATION. lno:?;ut yadernoy fiziki Moskovskogo gosudarstvenncgo uni-
versiteta {(Institute of Nuclear Physics of Mcscow Sta<e
University) o
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Vuriat:lon o:t the mean charge. of gggt :lnna a funotion of tho density oi
ho weddum /Rpport prosented at the Seoond All <Union Conference on the ]ghgsgeg g

1uaetsronlc and Atomlo Conisions held in Uzhgorod 2-9 Oot 19627

ABSTMC'I‘- 'l'he ‘mean charge of nranium !iasion tragmants, established 1nc1dent 1.o i
their: passage ‘through & gas, is ‘known to increéase with increasing:gas density. Ac-
. .cordi'ng' to N.Bohr gnd J,Lindhard (Xgl.denske “yed, selskab.Mat.fys:medd, ,28, No.7;: ;
©i.1954),: this is due to increase in the- probab:lllity for loss of electrons from the j o
- ,excitecl states with decrease of the interval hetween successive ilon-atom encountera i
i In the present worl: increaso of “the mean ion charge incident to increase in gas 6 '
- fdensit,/ was observed in exper:lments with 4.9 MeV (v = 8.2 x 108 cm/see) triply

e chnrged niﬁrog:en ions. ~ The cyslotron ‘acceleriated ions entered a 10 cm ¢iiameter: -

4.8 ne ter_long. colliision. chamber, - The partic. I.@jt"nversing the chamber were ena=
g lyzecl 'by a: magnet and detected by propor'cionnl. counters.‘ The relative’ numbers &1

Cmu,'b;/ 8 RN NSRS B s (RSN Sl £
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| AUTHOR: Dmitriyev, 1.8, s R
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L . ) : ! \) R 7 A
‘| TITLE: Regarding the possibility of obtaining multiply charged 1ons$in 8 cxg;otrdn'l?E'”
. by proton impact Zﬁeport presented at the Sccond All-Union Conference on the Phys-~: '

‘1¢s of Electronic and Atomic Collisions held in Uzhgorod 2-9 Oct 1962/ B

| SOURCE: AN SSSR, Izvestiya,ser,fiz,,v.27, no.8, 1963, .1081-1082 R

1

éTOPIC‘TAGS: proton impact, multiple 1on1zation, stripped atom , cyclotron Coa
EABSTRACT: A fundamental problem in accelerating heavy particles is obtaining high-g;ﬂfv
|1y ionized lons, In order to strip an atom of a large number of electrons there b
Imust he transferred to it an energy AE = 1-2 keV and AE increases with %, Since iti |
+is difficult to supply fast electrons to a cyclotron ion source, most multiply char-" Lo
iged ions are formed as a result of step lonization by slow electrons so that the ef- ;
 !fective yleld is low. The authors propose a method for obtaining ions entirely - }--g?
" gtripped of their electron shells by proton impact. The procedure is based on the : '
‘ fact that when molecular hydrogen lons are accelerated in a cyclotron an” appreci- x e
able fraction of the H; jons in colliding with the atoms of the residual gas dis- | ~--'.
?uociate into H° and H'“or ogt., The protons, not being in resonance with the acce- ; :

‘Cardlsz o | | b
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'ilerating field, move in a circular orbit with half the radius of the HS orbit, in- !
' tersecting the central part of the chamber so that the effective proton current den<
‘gity in the region of the ion source may be very high, Under the usual cyclotron |
%conditions the protons leave the central region only after gsoveral tens of turns.

Thus, by introducing into the ion source, together with the heavier gas, a quantity
{of hydrogen there can be obtained fully stripped ions, for example, c®, N™ and

§B5+. The process does not require raising the residual gas pressure ahove the‘usu-; ?
‘al, Evaluations, besed on nominal gyclotron conditions, indicate that there may be! |
‘obtained a yield of 10-5 ¢6+ ions per primary proton. Thus, an intensity comparable
'to that obtained as a result to gep jonization (1011 per sec) may be achieved at a
‘proton current of 0.1 to 1.0 mA. The heavy ions may be separated from the hydrogen
fand helium ions by passing the beam first through a thin film (for differential

'slowing down) and then through a magnetic field for mass separation, Orig.art.has:.

‘1 formula,

i
!
i
:

i
i
i
§

: ) . ; ou
"ASSCCIATION: none N

SUBMITIED: 00 DATE ACQ: 26Aug63 ENCL: 00 . | i bl
; I B
.SUB CODE: PH NO REF SOV: 003 OTHER: 005

Card2/2 _ . . - e e U

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5"



"APPR :
OVED FOR RELEASE: 06/12/2000  CIA-RDP86-00513R000410520004-5

1)

ﬁnh’v’)
5/056,62/043/802]001/05:
B102/3104 5

/

26 2200

_Nikolayev, V. 5., Fateyevay L. Sey Teplova,

T TIOR8 Dmitriyev, L. S.
: - L]
PIRLE: Study of the loss of several elecirons by fast nulvisly

chargsd ions

PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy figiki, V. <5

no. 2(8), 1962, 361-369

TEXT: X¥any-electron loss cross sections for rultiply-charged ion

elements with Z = 3 were measured in de, N, AT, and KT. | The ve-d J
ions w&s (2.6-12)-108 cm/sec (35 - 750 kev peT nucleon). The CroIs }/
sections were determined by mass spectirometry, using en apparalus desoribed VO
in ZhETF, 40, 989, 1961. Two-electron loss cross sections were devernined
for Li, By Gy Ny Oy Ne, Na, ¥& 41, P, and AT, three-electron loss CSTOES
sections for H, Ne, da, I8, A1, P, and AT, four-alectron ¢ross sections

R one

for ¥, de, P, and AT, and five-electiron CIross sections for 2 and ~r.
first two had an error of 15.20/5, and the last two nad one of 30/5.

[}

]
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Study of the loss of several electrons ... B102/3104 :

crogs sections are denoted by o, o, n=2....5- The eleciron loss CXOSS
i,i+n :

section is prcportional to the eleciron number g, of %he outex speil, S50

q, (.;.)
{ s for the 1 £ one clectron, G
that o, = (1/qi) %;} 95 g for the loss of one ctron, Oy

a
. — e . A " s e A2 _ Ltsat)/:
= C 5 Cg 93 i4s for tne loss of an electron paify where C s{s-1)/2, .-

2 . A2 . . s .
c, ant ¢ (analogously gefined) are the numbers of pairs which can ©2

formed from s and Q electrons, respectively. Foramules are elsd & n

the loss probability snd the cross-seciion ratios. The Tesulis Suige

that the loss of an electron is independent of the existence of ine &

in an ion-atom collision of the nedium. The mean 1035 proveuilisy o7 .
individual electrons is small and depends on the binding encriy of g
electron in the ion. Electron losses occul chiefly if the colliczion
parameters are of the order of the electron shell dimensions. Thne cual
under consideration (ion scattering angle & < 0.005 rad) corresponds WO

Card 2/3
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3/056/62/043/002/001/053
Study of the loss of several electrons ... B102/3104 3

collision parameters P > 3-10'9 om. The experimental valucs are 5-10 times

higher than the cross sections cglculated by Russek and Thomas {(Zhys. eV

109, 2015, 1938; 114, 1538, 1959) for these p-values on ib@ boois G VAE
quasimolecular clectron loss mechanisi. HoweveT,  the gxpeTinmenial rezulis

are in very good agreement with tne essumpiion of 2 gizecs interaciion, !
gimultaneous 10ss of several electrons has & considerable effect on the :
equilibrium charge distripution when the ion beam Dp2SSES tnrough the Za8, g
which is nearly Caussian without multiple eiectron exchanges. There are b)//

4 Tigures.
£SS0CIAMION: Institut yadernoy fiziki Hoskovskogo gosudarcivennoso ani-
versiteta (Institute of Nuclear Physics of foscow Statie

University)

SUBMITTED:  Fovember 14, 1961
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B108/B18
AUTIORS: DmitriyevL‘E;“§;L~Nikolayev, V. S.
TITLE: ' Cnlenlation of the cross-section of electron loss by fast

iong in light media

PERIODICAL: 3hurnal ekoperimental'noy i téoreticheskoy fiziki, v. 44,
no. 2, 1963, 660-665

TEAT: The cross-section is calculated in free-collision approximation
for hydrogen und helium media.  Redonance effecto are neglectad owing %o
gsereening. The latier hao o considerable effect on the croza-section '
and is taken into consideration here. The general expressicn for the
cross oecsvion

o = nad (u)/Z*0) (2* [Gy (u2Z*u) — Gy U/Z°0y)] -+ Z [Gu.y (W/2Z%3 o) —
— Gu.y (W22*vg) )i , @

Gy ) = (1A R ()RR,

Gug () =410 (1 45 +6(1 4297 +2 (1 429245 (1 42797
card 1/ L ‘ ,
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5/056 63/044/002/040/065
Culculation of the cross-gection ««e ’ " B108/B186

calculated here assumes the simple form

¢ = dnalZ? (BRfou) (1 4 27" — (w/o)? -+ 2. 6]

for u P ZZ*VO and v » u. This form contains Bohr's formula, in which the
gereening of the nuclear Coulomb field of the medium is not congidered.
¢ = 1 for va>2I /pi £% ¥ vu/21, for w21 /u. 27 is the effective

" puclear charge, 2 is the atomic number, V_ = ez/ﬂ, v is the velocity of

I the binding energy of the electron in the

the free electron; u its mass,
1/2

ground state of the atom, u = (2I/p)
The screening will be the main factor

, I is the binding energy of the

logt electron, o = hz/pez.

determining the qross-éection if the binding energy of the lost eleotiron
is low. In this case and for high velocities the free-collision resulis
agree with those obtained in the Born approximation. There are » figures. -

gard 2/3
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s/056/63/o44/002/o4o/065
108/2186
caleulation of the cross-saction «.. 3108/3186

...lestthto yadeInOV flzl&l MOSKOUSKO{;O gOSUddIDuUehILOgO

T or
universiteta (Institute of Nuclear Pnysics of the
State University)

ASSOCIATION:

Augast 11, 1962
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ACCESSION NR: AP4043638 - S/0056/64/047/002/0615/0623'

e

. AUTHORS: Dmitriyev, I. S-i Nikolayev, V. S

TITLE: Semiempirical method of calculating the equilibrium charge
distribution in a beam of fast ions

: SOURCE: Zh. eksper. i teOf. fiz.‘ Ve 47’ no. 2; 1964‘ 615"'623

~TOPIC TAGS: charged particle distribution, ion peam, capture Cross
. section, fast particle, equilibrium condition, Gauss equation, sta=
tistical physics ' :

ABSTRACT: In view of the great difficulties in a consistent the-

 oretical derivation of the equilibrium charged state of ion beams
from the cross sections for the joss and capture of electrons, OW-
ing to the difficulty in the calculation of the cross sections, the

* authors propose 2 gimple semiempirical method, which permi.ts calcu-=
© jation of the average charges. and the equilibrium charge distribu~
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~ ACCESSION NR: AP4043638

bgaseous media. The method
tablished laws governing the equilibrium distribution
d makes use of concrete experimental data. The

' yelative number of ions in the peam with different charges is as-

.. gumedl, in accordance ) to depend on
a Gaussian curve. In calculating

- two parameters and to be given by
- the average charge and the width of the equilibrium distribution,

the generalized pohr criterion is used in conjunction with the sta-
1 gistical model of the ion. The method can be applied to -calculate

-~ the charge composition of a beam of ions of arbitrary elements with
1atomic numbers 2 > 2 at an jon velocity V Sv,=¢€ /h = 2.19 ¥ 108
cm/sec. pata for ions of boron, neons chlorine, argon. and mercury -

: show agreement with the theory within 5-=10%. orig. art. hasi 7
. figures and 11 formulas. :

. tion of fast ions moving in solid and

 ASSOCIATION: Moskovskiy gosuderstvenny*y universitet (Moscow State

University)
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~AUTHOR: _Dgiﬂ&g ev,‘_.I_H“ﬁiﬁlileykin, Ya, M.; Nikolayev, Ve Se i/ t/,a( 51 b{q;{q
pITIE: - Calculation of the effective cross section for the loss of electrons by ‘; '

3

fest mdrogen-lj_ke icns during encounters with hydrozen and helium atons L8 1
' SOURCE: Zhurnal eksperimental’noy 1 teoreticheskoy ﬁ’gm, v. 49, no. 2, 1965, 62"
-500-514 Co | 5 |
‘QOPIC TAGS: helium, electron loss, ion interaction, electron interaction -

.- ' ABSTRAGT: Approximate formuias in a form convenient for practical calculations are
© iderived for the cross sgections of K-electron loss by any element in encownters with!
hydrogen or helium atoms. FEarlier calculations by the authors (ZhEIF v. L, 660, %
11963) in the f‘ree-collision'apprdximation aid not yield & sufficiently complete and!
‘correct picture of the effect of variation ‘of the colliding-particle welocity or of |
‘charge on the Cross sections. The ponrelativistic Born approximation ig used in th:
the present article, end the energy and velocity ranges in which this approximation';
- is valid are determined. . The relative contributions of elastic and inelastic in- I
seractions are compered. For 1ow~-charge lons the approximation yields cross sed-",
.- ‘4ions sdentical with those celewlated in the free-collision approximation. In other
. cases the calculeted nross sections are somewhat higher than the e:rpearimental ones 1—=
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“or those calculated in the adiabatic approximation. The results can be used 8lso -
" 4o estimate the cross gections for electron Joss from other shells. "rhe authors | -
thank C. B. Firsoy for valusble advice end remarks." Orig. art. hes: 4 figures = |
and 15 formulas, 445 o .

' ASSOCIATION: Tnstitut yadernoy fiziki Moskovskogo gosudarstvennogo universiteta P
- {‘Tnstitute of Nuclear Prysics of the Moscow_State University) ‘N . A
: - T {30

| SURMITTED: 28Dectl . EWL: 00 ~ supcOPE: NP

4R REF SOV: 006 ¢ OTHER: 016 - B

i M R
—————

APPROVED :
FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410520004-5"



"APPROVED FOR RELEA
0 SE: 06/12/2000
/ED FOR RELEASE: 0 CIA-RDP86-00513R0
of el IA-RDI _ 00410520004-5

AR PP

7§ﬁp(§)/epﬁ/r;2fswp(k)7E$A(5)XEW§(¢)m
Gbﬁjﬁﬁié}{siooo/ooa/ooe7/oqa§;/ L
S Y

-~ Pf-a)Ps=afPeb W B

© Thoossston uRy  hP8013532 o
'-#a}ri,rig“_ R BN . 629.135/138 0 o As
AUTHOR: Dmitrivew, I, Se¢3 praguncv, N 5,3 Voytas, Ye. V. SO
| b L L _ YOy D %
erall conkrel of a helicopter's enginen and i
1

| p1ThE:  Stick for the oY
170303

Imain-zotor piteh {pitch~
vizobretenly 1 tovarnyk
| ToP1C TACS: hellcopter engine control control .lever,
i 1pver, rotor pitch control, pitch control, belicopter,

jﬁ ¥¥0tO?,

throtie). Class 62, NO.

h znakov, NnC. 8, 1965, 97

engine-control%

| SOURCEs Byulleten
helicoptaXx i,,‘g%
LB

ertificate has been issued for 2 control stick

ineé"éﬂd:ths>collective pitch of 2 helicopter's i

of the Enclosure). It consists of @ 1evel, :
crion, by which engine control 18 effected

| through a'chainmliﬁkAdriva~sjstem“using e friction device consisting
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