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15328
50V/57-29-10-5/18

Kel'maa, V, M., Peregud, B, P., Skopina, V. I,
[ .

A Short Magnetic Lens With a Distributed Winding

Zhurnal tekhnicheskoy fiziki, 1959, Vol 29, Nr 10, pp 1219-
1224 (USSR)

The paper describes construction and design of short magnetic
lenses with distributed windings, to be used with a )-spcctrometcr
having an electro-optical circuit analogous to that of an optical
prismatic spectrometer [Ref 1, 2]. Such lenses are considerably
lighter than those having a standard winding, they use less

pover for their operation, and do not require any alignment with
the axis of the vacuum tube. The nearer the center of the vacuum
tube the coil is, the longer it is, the number of turns of each

of the concentric windings increasing towards the transverse axis.
The calculation of distribution of ampere-turns density may bhe
made for any desired distribution of the ragnetic field. To this
purpose the equation given by Glaser [Ref 3] is used, the equation,
written in terms of Hankel functions, representing an expression
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A Short Magnetic Lens With a Distributed Winding 75329
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for the calculation of requived ampcre-turns in the coil winding,
In line with the protosed desipn the authors designed and con-
structed three such lenses. Theue were tested in a spectrcmeter,
and the data obtained by measurement are compared f{n curve form
with the calculated values. The method of meusurcments made is
not described, but it 1s stated that the accuracy obtained was

) 10.3%. For the lecnses tested the magnetic field leakage wac 10

: times smaller than in standard lenses; it may be reduced still
further by propa screening. When screening of lenses with

L distributed winding was used, the vertical component of the
earth magnetic field was reduced by a factor of 15. A table
is given in which are shown the design data of the lenses dis-
cussed in the paper as well as those of a standard lens of e-

. qual magnification. The table shows that the number of turns

: of & lens with a distribuyted winding, the power it uses, and

its weight are smaller than, and that the current density is

greater than, those in a standard lens, There are 7 figures

and 3 references, 2 Soviet, 1 British,

ASSOCIATION: Institute for Technical Physics, Academy of Sclences, USSR
(Fiziko-tekhnicheskly institut, AN SSSR).
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21(1) 30V/56-36-3-7/71
AUTHORS : Kel'man, V. M., Ketskhvarishvili, R. Ya.
TITLE: Exact Measurement of the Ratios of the Internal Conversion

Coofficients of y~-Quanta With Energies of 411.8 kev in
Hg198 (Tochnoye izmereniye otnosheniy koeffitsiyentov vnutrenney
konversii y-kvantov s energiyey 411.8 keV v nga)

PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, 1959,
Vol 36, Nr 3, pp 694-696 (Ussr)

ABSTRACT : In the presentpaper the authors publish the results obtained
by measurements of the ratios of the internal conversion
coefficients carried out by means of a y-spectrometer with
sufficient resolving power. As already shown (Refs 1-3), elec-
tric quadrupole radiation (E2) is concerned in the case of
the 411.8 kev y-quanta emittecg by excited Hg'78 nuclei. Figure 1
ghows the in?gg conversion lines of y-qunata on the L-gub-
shells of Hg'”’®, figure 2 shows the same for the M, N and 0
shells, and figure 313gows the conversion lines on X, L, i,

N and O shells of Hg » recorded by means of a spectrometer
Card 1/2 with double focusing. Resulta: K/L = 2.69+0,02
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Exact Measurement of the Ratios of the Intgrnal Conversion Coefficients of
y-Quanta With Energies of 411.8 kev in Hg178

ASSOCIATION

SUBMITTED:

Curd 2/2

RO EL

Lyt Lpp 2 Ippp =1 & (1.05 + 0.02) : (0.45 + 0.01)

L:eM:N:0=1: (0,252 + 0.004) : (0.077 * 0.004):(0.018+0.002)

A table lists conversion coefficient ratios (Ey = 411.8 in

Hg198) which are taken from references t, 2, 3, 7, 8, 9 and
from the present paper. There are 3 figures, 1 table, and
9 references, 5 of which are Soviet.

Leningradskiy fiziko~tekhnicheskiy institut
(Leningrad Physico-Technical Institute)

July 29, 1958
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TITLE:
PERIODICAL:

ABSTRACT:

Kellman, V. M., yigskhvarishvili,n.ra.,sov/56-57-3-e/62
Preobraznenskiy, Be. K., Romanov, V. A., Tuchkevich, V. V.

The Multipolarities of 7-Transitions in Tm'°7

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 37, Nr 3(9), pp 639-642 (USSR)

The y-spectrum and the spectrum of the conversion electrons

of excited Tm169-nuolei has already been investigated by
several authors. In the present paper the level scheme of

the considerably deformed Tm169-nuc1eua and its particular
charactoristics are first discussed (Fig 1, Ref 4). ‘In the
following, the authors give several results obtained by

measurements of the ratios of y-conversion coefficients to

the L-subshells of Tm'®? (E, = 63, 94, 110, 130.5, 177, and

198 kev). Purther, the multipolarities of the transitions
were determined and for mixed radiations the percentage of
the components was determined. The intensities of the con-
version lines were geasured by means of B~spectrometers. As
a source a thin Yb1 9-layer on an aluminum foil was used,
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‘The production of this source is desoribed in detail: A tan-
talum target was irradiated with 680 mev protons on the
synchrocyclotron of the Ob"yedinennyy institut yadernykh
issledovaniy (Joint Institute of Nuclear Research); The
rare-earth elements produced were separated by jon exchange
(using the cationite KU-2) and subjected to a process of 16
preparation which is described. Finally, a Lu-fraction (Lu J
was obtained on the aluminum foil, which goes over into Yb16
with a half life of~2d, Pigure 2 shows the conversion lines

of 177 kev y-quanta onto the L-subshells of Tm169, and figure
3 shows the same for 198 kev y-quanta. In both cases also the
LII- and LIII-maxima are distinctly marked beside the steep

LI-p_eak. The results obtained by these investigations are

shown in a table, Thus, the following was e.g. obtained for
the 177 kev transition:
Lythoptbooo= 1 ¢ (0.2440.01) : (0.137£0.006); Ln/x,I : 82% M1+

+18% B2, LIIi/I‘I : the same mixture.
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The Multipolarities of y-Transitions in Tm Sov/56-37-3-8/62

For the 198 kev transition the following is given:
LI:LII:LIII- 1:(0.135+0.002):(0.063+0.001); LII/LI: 93% M1 +

+ 1% E2, LIII/LI: 90% M1 + 10% E2. There are 3 figures, 1 tableg

and 15 references, 8 of which are Soviet, :

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk SSSR
(Leningrad Physico-technical Institute of the Academy of
Sciences, USSR)

SUBMITTED: April 9, 1959
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77304
Sov/57-30-2-1/18

Kel'man, V. M., Yavor, 5. Ya., Fishkova, T. Ya.

r—n

Achromatic Magnetic Mirrors

Znurnal tekhnicheskoy fiziki, 1960, Vol 30, Nr 2,
pp 129-137  (USSR)

To achleve a deflection or displacement of non-
monochromatic beams of charged particles witinout sep-
arating them according to energy, Kel'man and Lyublmov
(Izv. AN S3SH, ser. f1z., 18, 155, 1954) used a mag-
netic mirror whose magnetic field vector potential A
satisfles the equatlon:

lv..A,—::A(yz)rz-‘Rc[—-*I-{}(y—i—-iz)k], A,::-A,.:::O, (1)

where H_ and k are constants. For a particular choice
of k, onhe can find an angle CLO for the incomling

T B
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particles, such that all particles of various energles
entering the tleld at that angle In the central plane
describe similar trajectorlies and emerge out ol tne
field at the polnt of entrance as a single beanm

(see Ilg. 1).
Fig. 1. Similar trajectories in an
achromatic magnetic mirror. (CLO)

angle of incidence; (CLl) angle of
reflection.
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In additilon to checking the known values of ao for

k = 1 and k = 2, the authors of this gaper evaluated
the necessary k's for angles @, = 30° and Q@ = 459,

Mirrors with Q _ = 30O angles arranged along sides of
an equilateral 91'1angle or mirrors wlth CLO = 450

forming a parallelogram could then be used to maintain
closed trajectorlies of particles. The authors start
from the solutlon ofthe diff'erential equatlon of
motion for charged particles In the central plane
of a two-dimensional magnetic fleld, which for the
initial conditions Xy =Y, = 0 hasg the form:

Vo eyt

~ — Sinag
X = e T e T T T IR LT T L (1”, ("’,)

Ve G
: 1= (mcu kN

Card 3/13
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Here e, m, and v are charge, mass, and veloclty,
regpectively, of the particle; ¢ 15 velocity of lignt;
M
M = e
2
V1-v /02

In the central plane (z = O) the field nas the value:

where My 1s rest macss of the particle.

Hy==H,=0, IM,=H", )

where kK can take integer and fractional values. Using
the known values for k versus CLO: k =1, CLO = 90°;

k=2, G, =40°% and k =3, @, - 28°, the authors
constructed an approximate curve k = k(CLO). Choosing

approximate k values, they calculated curves by per-
forming numerical integration of Eq. (5). Typical
curves are mresenced on Fig. 3. From the form of the

curve they could decide if k should be increased or
decreased to obtaln the desired correct curve.
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Fig. 3. Trajectory of charged particles in the
central plane of the mirror, with k = 2.75% at in-
cldence angles of 28, 30, and 32°,

Card 5/13
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The results of calculations are contalned in Table A,

Table A, (a) Initial condltions; (b) data obtained
by mumerleal dntegration of system of Eqz. (T7); (c¢)
daca obtaloed by rmwserieal dintepratlon of Kurgiu'a

Eq. (10); (d) degrees.

qa

Toe o 8 Ys. LIt
ﬁ_’["" A'(jrch [ ¢m
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10 | —06t
—17 | ~1.18
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This table contalns also data about trajectorles not
lying in the central plane, oblained by two methods.
One 1is by numerically Integrating the exact system
of equatlons of motion:

K
dr cl_!g (y2-1-23)*
Z=C

mett

cos (k arctyg Tj) .

k
diy _ el TN EAPNp i]
T m(y‘-n—z’) {_yco.s(Lnrctg ) } z.sm(knrctg y) X
x
2 . a2
o o)) | O

g:—:_—:—..%{-g(y’-o-z) ,’JSIH(LHTCH{ )—-zcm(/um.tg )]X
:

X [(, Ll b :‘J) cos(k arc ty -;—)J,

mecv

Card 7/ 13
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where s is length of path traveled by the particle,
¢ 1s a constant wnich 1o a function of initlal
conditions. Tne other 15 by integrating the
approximate equatlon by Khurglin:

d’z__ ff{o 2’(——1 z(l‘_l)__i{!)_ , X2 . A!
I"‘[(;ﬁ) Y — (k— 1)y ~*sinzg | 7. (10)

2{ denotes the angle bestween the XY plane and initial
P Pticle direction for particles starting in the central
plane (see Fig. 6); z, 1is the initial distance from the

XY plane. tar particles entering the field parallel to
the XY plane;')& i1s the angle between direction of the

exlt of the particle and the central plane; CI.i is the

angle between the projectlon of that direction in the XY
.plane and the neg%ﬁive vy axis direction. In all

cases the quantity ﬁﬁ% was equal to 0.0O# per em .
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Flgure 6 represents an 1nterest1ng case where a parti

cle entering the tf'ield
parallel to th
comes out again parallel to that plan: central

lane
(Curve 2).

A field with such a s
A bpeclal k value can ¢
for displacement of parallel beams of pak?iglgg xigg

varlous energies,

Card 9/ 13
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Fig. 6
(caption on
next card)
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Caption to Fig. 6.

Fig. 6. Projections on YZ and XY planes of two
space trajectories in a fleld with k = 1.81. Initial
conditions: trajectory (1): X, =¥y = %25 =0,

0
a, = 45°, ‘); = 30; trajectory (2): X, =¥y =0, 2z
=2cm, Q= 45°, 70 = 0, Crosses indicate
trajectories with the same initial conditions, but
computed using the method of Khurgin.

(o]

1
t

Using a method described by Kel'man and Lyubimov, the
authors constructed a field for k = 1.81, and its values
agreed fairly well with Eq. (4). PFurther improvements
were obtained by means of additional windings on

the shielding and the magnet laminzas. The authors
point out that one can obtaln the desired result,
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a nonmono-
ing two
rticles of
on

n flg. 10,

1. e., the deflectlion or displacement of
chromatlic charged particle beam by utillz
mirrors with a lateral displacement ol pa
difterent energles In the manner indlcated

Fig. 10. Deflection of a nonmonochromatic beam by
means of two mirrors with noncompensated displacements.

Card 12/13
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Thereare 10 figures; 1 table; and 6 references, 5

Soviet, 1 U.S, The U,3. reference 1s: W. K. H.

Panofsky, J. A. McIntyre, Rev. Scil. Instr., 25, 287,
1954.

ASSOCIATION: Physico-techrical Institute AS USSR, leningrad (Fiziko-
tekhnicheskly institut AN SS3R, Leningrad)

SUBMITTED: July 6, 1959
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AUTHORS ¢

TITLE:

PERIODICAL:

ABSTRACT:

Sov/57-30-2-4/18
Kg«.}-al!psa?pl.;—wxﬁwaIg'!:);ngg}Le_—g"ld s B . P s DOlmat ova, K. A .3
tuzyanin, I. D. '

Vertical Focusing of an Electrou Beam Using
Cylindrical Magnetlc Lenses in an Axially Symmetrical
Radilally Increasing Magnetic Fleld

7hurnal tekhnicheskoy filziki, 1960, Vol %0, Nr 2,
pp 153-158 (USSR)

Kel'man and others (ZhTF, XXVIII, 1056, 1958) and
Vandakurova (ZhTF,XXVIII, 1065, 1958) showed that
radially arranged magnetic lenses may produce a
vertical focusing of electrons moving 1in nearly
circular, or spiral, orbits. The present paper
describes experimental itnvestigation of an electron
motion in a radially increasing magnetic fleld whose
defocusing effects are compensated by means of
cylindrical magnetic ienses. 'Two equal ring-
shaped flat colls (1) are produclng the required
field (see Fig. 1)

APPROVED FOR RELEASE: 06/13/2000

CIA-RDP86-00513R000721510014-0"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510014-0

Sl TR Lo i

i f/()'('

OV /07-50-2-4 /1%

>

>

A Flg. 1

2 (Capttion on Card
9 3/8)

m

3
- Q

: 4

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510014-0"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510014-0

eI e g e e

Vertical Focusing of an Electron Beam ‘(307

Using Cylindrical Magnetic Lenses in an SOV /57-30-2-4 /18
pxially Symmetrical Radlally Increasing

Magnetic Fleld

Fig. 1. Diagram of experimental sebtup. (1) Coils
of gulding fileld; (2) focusing systems; (3) holders;
4; chamber; (5) 1inlJector; 86% scrcen; (7) rod;
8) window; (9) Jumper; (10) insulabtlon.

Experiments were performed with two pairg of colls

with a mean radius of 55 and 35 cm. The gpacial

arvan%ement of the focusing system (2) is shown on
}

Mg, 4.

Fig. 4. Focusing
gsystem (schematic
diagram). (2a) Copper
rod; (2b2 vertical
Jumper; (U4) chamber.
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Vertical Focusing of an Electron Beam 71707

Using Cylindrical Magnetic Lenses in an 80V/57-30-2-4 /1%
A¥x1ally Symmetrical Radially Increasing

Magnetlc Fleld

As seen, the entire gystem 1s a continuous clrcult,
The direction of horizontal fleld components of
adjacent magnetic lenses 1is opposlte. The vacuum
chamber (4) has an inner radius of 17 c¢cm and an oufer
of 35 cm, It 18 2 cm high. The betatron injector
.5 18 of standard type with deflector 18 cm from the
axis of the system. It could be rotated in the
horizontal and vertical plane. The angle of diver-
gence of the beam is 59, The path of the beam was
observed by means of willemite covered screens,
while for intensity measurements the screens vere
replaced by copper plates, and the resulting
inhiblting radiation was measured by mesans of Gelrer
counters through thin windows covered with thin
organlc glass %see Fig. 5. The Injectlon was
continuous by means of a constant 4 to 8 kv
potential. 1In the case of the 35 cm coll of the
guiding field with 8 kev electrons and 1,400

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510014-0"
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Vertical Focusing of an Electron Beam
Using Cylindrical Magnetic Lenses 1ln an
Axizlly Symmetrical Radlally Increasing
Magnetic Field

Flg. 5. Diagram of
the distributlon of

gereens and end-coun-

ters: (1) inlector;

2) screenj(3) counter;
24 plate shielding
the scattered X-ray
radlation.

17307
SOV /57-30-2-4/18
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&
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Vertical Focusing of an Electron Beam 11307

Using Cylindrical Magnetic Lenses 1in an SOV/57—30—2-4/18
Axially Symmetrical Radlally Increaning

Magnetic Fleld

ampere-turns on the colls, the authors found on
the screen Nr lI the beam to be well focused

in the radial direction but completely out of focuo
in the vertical direction. A 300 a current 1n
the focusing device reduced the beam to an
approximate circle of 3 mm dlam. The screcn Was
at a distance of 24 em from the axis of gymmebry,
The authors used the 55 cm coll to measure the
average intensity at a fixed equilibrium orbit.
The results are on Flgs. 8 and 9. On Fig. 9,

N2 and Nu ape the counting rate intensities from

the radiations originating at the screens Nr 2 and
Nr 4. One sees that while without focusing the
intensity after one half of a turn drops more than
13 times; for currents of more than 300 a the ratilo
is of the order of unity. There are 9 figures; and
card 6/8 2 Soviet references.
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Vertlical Focusing of an Electron Licam {50

Uslog Cylindrlcal Magnetic Lenzes 1n an SOV/57-30-2-4/18
Ax1lally Symmetrical Radially Increasing

Magnetic Fleld

LS .

I)] []
x
¥
§\L
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1

L 2 1 de
1 200 100
/ £q

Fig. 8. Beam Inteusity versus current intensity in
the focusing system at an angular distance of

1350 {rom the injector. NF = intensity of counting
rate at a current In; N = Intensity of counting
Card 7/8 rate atb IF =0,
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Vertieal Focusing of an Electron bBoeom T A - ,
S
Uning Cylindrical Magnetle Lences in an SO /5 =50 -2 -0 /18

Axially Symmebricnl Radially Increasling
Magneble Fleld T

/4

[} 200 [
lp,0
f ¥4

Fig. 9. N°/N4 ratio versus focusing current
[
inteusity IF'

cton-Terhnlenl Inohitube AL RGN Lentnrad
SSOCIATION: Physico-Technlen T T an e
ASSOCIRTION (risiko-tekhulchenkly tnebinut Al SHOR Leningrad)

SUBMI'TNTED : fmust 27, 19959
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8727
s/057 60/030/010/007/019
29,6150 BO13/B063
2/5300
AUTHORS: Kel'many Vo M., Knyaz'kov,; L. Go» and Vasiliyeva, Ye. K.
TITLE: A Magnetic System With Double peflection Used in Mass

Spectrometerﬁ With Strong Dispersion
L)

(\
PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, No. 10;
ppe 1193 - 1198

TEXT; Two schemes of mass spectrometers with double focusing are de~
scribed, for which & magnetic system consisting of two oppositely direct-

ed magnetic fields generated by round poles is used. The basic scheme of 4
one of these gpectrometers ig shown in Fig. 1. It ia shown that the dis- V*i
persion of this spectrometer may be inoreased arbitrarily by enlarging

the dilatances 1; and 13° The optical magnification of the spectrometer

remaing equal to unity. The sacond scheme 18 ghown in Fig. 2. For the
purpose of repeated acceleration of the ion beam, this gpectrometer is
complemented by & telescopic system shown in Fig. 3, which consists of

two immersion lenses. The formulas derived indicate that also the

card 1/3
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84727
A Magnetic System With Double Deflection 8/057/60/030/010/007/019
Used in Mass Spectrometers With Strong BO13/B063

Dispersion

dispersion of this spectrometer may be inoreased arbitrarily. However, 7
to prevent an excessive increase, it is necessary to use a large

cylindrical capacitor. A spectrometer designed according to the first

gcheme is now being adjusted at the Fiziko-tekhnicheskiy institut

(Institute of Physics end Technology). There are 3 figures and 2 ref-
erences: 1 Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR; Leningrad
(Institute of Physics and

SUBMITTED: March 14, 1960
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* KEL'MAN, V.M.; PEREGUD, B.P.; SKOPINA, V.I.

Universal precision ﬂ-spectrometer. Atom.energ. 10 no,5:534=536
My 161, (MIRA 14:5)
(Spectrometer)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510014-0"



"APPROVED

{3

FOR RELEASE: 06/13/2000

FOR RELEASE: 06/13/ 2 CIA-RDP86-00513R000721510014-0

27172
8/057/61/031/009/012/019
: B104/B102
24, 6200
AUTHORS: Kel'man, V. M., and Gall', L. N.
——
TITLE: Mass speotrometers with two-dimensional magnetic prism

s

ERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, mo. 8, 1961 1083-1091

TEXT: The produotion of mass spectrometers built in exact anaslogy %o
light-optical ppectrometers is prevented by the absence of magnetic systems
fulfilling the same task as optical prisms. Such magnetic systems &are uged
in B-spectrometry, and the authors think it possible to use them also in
mass spectrometers. A magnetic prism (Fig. 1) consists of & deflecting
nagnet whose poles are symmstric with respect to the plane PP (plane of
field antisymmetry) and whose field is two-dimensional. The negnetic field
strength must not change in a shift along the x-axis. The angles « and P
must be chosen so that with a certain ion pulse both cylindrical nagnetic
lenses which focus the ion beams form a cylindrical telescopic system.

The authors study the conditions to be fulfilled by the angles « and B in
order that the focuses of the cylindrical lenses coincide. They obtain

the two conditions 1/tana + 1/tenp = « + B and sina + pinp = d/q, where d
Card 1/4
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27172
8/057/61/031/009/012/019
Mass speotrometers with two- ... B104/B102

ig the width of the pole shoes, and ¢ the radius of curvature of the ion
path in the magnetio field. If the gap width is not small with respect to
o, the equations of motion of the ions in the magnetic field must be
integrated numerically. Further, the authors discuss various constructions
of mase spectrometers with magnetic prisms. Firsat, they deal with a mass
spectrometer whose construction is equal to that of an optical speotrometler
(without energy focusing), taking account of the angular dispersion of
particles caused by mass differences. Finally, they mention four variants
of mess spectrometers with magnetic prisms in which the energy is focused
by cylindrical or spherical condensers. Fig: 4 shows a mass spectrometer
with energy focusing consisting of & plane magnetic prism and a sylindrical
sondenger. Ya. L. Khurgin (ZhETF,‘z, 824, 1939) ig mentioned. There are

7 figures and 6 references: 3 Soviet and 3 non-Soviet. The two references
to English-language publications read as follows: E. M. Purcell, Phys.
Rev., 54, 818, 1938; C. P. Browne et al., Rev. sci. Instr., 22, 952, 1951.

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR Lenin-
grad (Physicotechnical Institute imeni A. F. Ioffe of the

AS USSR, Leningrad)
Card 2/4
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s?lgf%61/oa1/o12/oos/o15
Yy ALV B108/B138

AUTHORS: Kel'man, V. M., and Yavor, 5. Ya.

TITLE: Achromatic four-pole electron lenses
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 12, 1961, 1439-1442

TEXT: Achromatic lenses for electron microscopes are studied. This kind of
achromatic lens can be an assembly of two four-pole lenses - one electro-
static and one magnetic. The symmetry plane of the electric field will
coincide with the plane of antisymmetry of the magnetic field. The electri-
cal and magnetic forces acting upon the charged particles have to point in
opposite directions. The authors only considered the case in which the
electrostatic and magnetic fields are superimposed. The advantage of this
design is that in paraxial approximation all particle trajectories may be
considered achromatic. The relativistic equations for the trajectories of
the charged particles in the lens are

x" - xf(z)q(v) = 0
y' + yf(z)elv) = 0
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Achromatic four-pole electron lenses

eHo
where Q(v) = — 2"
mv

magnetic scalar potentials on
possible design js shown in Fig.
poles and electrodes, W

main ones.
elektricheskikh 1 magnitnykh yavleniy, M

are 3 figures and 4 references:
ences to English-languag

1.

ok
£(z) determines th

the z coordinate.
Another design could be ®#ith hyperbolic

ith or without laminated electrodes between the

G. A. Grinberg (Izbrannyye voprosy matematichesk
.-L., 1948) is mentioned.

1 Soviet and 3 non-Soviat.
e publications read as follows: T.

B CIA-DP86-00513R000721510014-0

31719
s/057/61/o51/o12/005/o13
B108/B138

e dependence of the electrical ind

m = relativistic mass. A

oy teorii
There
Tre 2 reier-

Crivet, A.
R., 236

Septier. Nucl. Instr. Meth., 6, 126, 243, 1960; M. Y. Bernavd. S H.. 228,

185, 1955.

ASSOCIATION: Fiziko-tekhnicheskly institut im. A. F. Toffe AN SSSR
Leningrad (Institute of Physics and Technology imenl A. F.
Ioffe AS USSR, Leningrad)

SUBMITTED: January 26, 1961
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B104/B138

1 .
3/30597762 /032/001/003/018

242500
AUTHORS: Ankudinov, V. An, Kel'man, Ve Moy Kresin, 00‘ M.y and
gysoyeva, L. N. —

TITLE: - Motion of cherged particles in a uniform magnetic field the
gtrength of which is linearly dependent on time

PERIODICAL: - Zhurnal tekhnicheskoy fiziki, v. 32, no. 1, 1952, 22-29

TEXT: The motion of charged particles of mass m and charge e was studied
in a uniform magnetic field H = Hot + Hy. H, and Hy are covnetant. The

electric field created by the variation in magnetic field strength is showm
as Eg = -Hor/2c. The equations of motion for a charged particle in P
nonrelativistic approximation read: '

i

eH r ‘

vro?) o2 nd 2 of e, "
n(¥-r$?) « Zrp(at + By 3y (FF) = -5, -2 & (.t + H), o¥ - O !

From the latter equation it follows that 2z = iot + 2 (3), vhere io and zo:f

N {
are congtant. Thus, the particles travel in an r-y plane moving along the
z-axis at constant velocity. By substituting

Card 1/4
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S19h
8/057/62/032/001 /003 /018
Motion of charged particlea ... . : B104/B138

S0 eHy m __ ety
A% = Tme “Zmo °

()

s c".

ir the equationa of motion, one obtains

‘;».,""'I¢'=2l‘¢(m.t_—hw;). - (4)-(5).
LS - ()= -—%r’—-2rl-(m°t—|-w,). . '

Using the complex function U = rexp{i(lf + 6t /2 + 0 t)} this system can
be represented in the form Y + @b +c.)1) Uao (7). '

i carndit

U_.l/ bt C.j..[ ‘““"'""’ ]+CJ_-/.['&°L2%.J‘E‘]} (8)

is a solution of (7), J, being the Bessel function. The constants in (8)

are determined with the aid of an initial value problem, and
Card 2/4
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Motion of charged particles ... B104/B138

v=3y3 («»xr.u.,.(xo)f,“(xm-z_y.(x.)f_,,.(x)1+ .

| - [’ o-”’”c(%-""»‘”x)l[.f..n/. (xo)fl/.(x) Jo. (k) S, (=) - )(1 3) l
o . s ) o _i= . _ 'j; l
Sy et N b .

is obtained aﬁ solution. since T is the amount of the complex function U,

one has : L
d """"VW TV"E' (" (i’o""”x)' U '/.(“'o)-[*.(““) ~J, /.(xo)]-v.(‘)]’ + i
4'“"[' ro(Ju(x) Ju, (x) I (YL )b U Sy (D — i
L -J /.(xJL-,.(x))J’l"' - - (14) :
TR o 114)-{15).
SRR At B ek D X )7-:2’:71'!44 AYENCE ., 09
Card 3/4 - N ) .- .,-, .: o '0"“1’0 j.”.(' )J‘Ic(‘)_'-,'lo( )]—',.(x_) . . i
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3/05%25‘2052/00, /003/018

Motion of charged particles ... - B104/B138

(3),.(14), and (15) fully describe the motion of a charged particle in the’
given magnetic field. A thorough atudy shows that if a particle moves ‘
long enough ite kinetic energy is almost linearly time-dependent. The ;
reésults are applied to a number of special cases: There are 9 figures, \/?/
and 2 non-Soviet references. The two references to English-language
publications read as follows: Gordon, Charged-Particle Orbits in Varying ’
Magnetic Fields, J. of Appl. Phys., 31, no. 7, 1187 (1960); C. S. Gardner, .
Particle trajectories in homogeneous magnetic field with linear time
dependence, University of California, Lawrence Radiation Laboratory,
Berkeley, California, Rept. 4563 (Aug. 1955).

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR im. A. F. Ioffe, g.
' Leningrad (Physicotechnical Institute AS USSR imeni A. F.
Ioffe, Leningrad)
SUBMITTED: March 27, 1961
Card 4/4
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15350
G.0150 5/057/62/032/003/002/019
B154/B102
AUTHORS : Kel'man, V. M., and Rodnikova, I. V.
TITLE: New systems for mass-spectrometlers

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 3, 1962, 269 - 278

. TEXT: The use of an electrostatic prism and a cylindrical telescope
pystem inslead of defleoting condensers is studied for electron-optical
mass-spectrometers: (a) with a plane magnetic prism and a cylindricel
telescope system (Fig. 1); (b) with a plane magnetic prism and an
electrostatic prism; (c) with an intermediate image, & plane magnetic
prism and a telescope system of immersion lenses serving as electrostatic
deflecting element (Fig. 5); (d) with an intermediate image and a plane
magnetic prism and an electrostatic prism as first deflecting element.

If in Figs. 1 and 5 the telescope system is replaced by an electrostatic
prism, then the systems (b) and (d) are obtained. 41; M.j Mg for the

telescope of cylindrical lenses are determined by the following equations:

_lln¢+llnE —V; Am
al= 2cosp T/:F’Tn—' (10)
Card 1[42
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s/057/62/032/003/002/019
New systems for mass-spectrometers B154/B102

) T cosd, cosa vV, £y - (17)

-;_;!3;‘.["‘_& E | 21)
Mv==7 TNV (21)

s V“; f3'1 = f3.2. Al; M H MB for the

electrostatic prism are determined by the following eouatlonsx

e B \// ¥

ina-+sin -4y, F
M=y Ex (27) o (25)
Ve, = & -
Vaatins PP L\/L’_
u 2 1 " (26)
with @ =f5; F; = F, V =V, =7V, 81- distance between two lines in the
o “ 4

focal plane correspondlng to the difference of ion mess A m} Lir - increese

of horizontal planej MB - increase of vertical plane. The systems (a) and
Card 2/6
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New systems for mass-spectrometers

(b) do not incl

energy considerably different from the given energy.
ams with small dispersion of ve
intermediate imnge is introduced as shovn

sources provided for be
7o avoid this disadvantage an
in the systems (c) and (d).

In these systems 41, Mr, ;‘-16

APVE F RELEE: 0613/2000 CIA-RDP86-00513R000721510014-0

5/057/62/032/003/002/019
B154/B102

ude an additional diaphragm for retaining ions with an

Thus only ion
locity can be used.

are given by the

following equations: (
__sina-+sin ] - Am
S=5mg Voo Fer e )
T __cona Faa Fun 1
Mr-'—'Ml.r.MI.t.'— Colﬂ F..l Fu,l (4 )
) F.,, F,
M|.= .'.M- . = », 2 -, 2 fl.‘l o . !y
. I.W _. - . Fo.l Fn.l fu.l »n (42)
where 51 =192 and
M} co3 o \/VM.O. FM.Z (31)
{.0. cosfy VM.V\. 1“}{“1

card 3/6
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3/057/62/032/003/502/019

New systems for mass-spectrometers B154/B102

hi.....'::;.—‘i‘-l—f::—:- ' l’v_;_. (36)

u 1

: Foa [ Yeo
:Mu.r.zM""-::—_ Fo1 Ve ! (40)

g o C(
If V5V, (system c) or VooV, (system d), then tgv, = tg ¥, 0. If

v, ¥, (system ¢) or V_ 7V, (system d), then tg '5‘1 = tg 7')‘2<0. There are
¢ figures, 2 tables, and 5 Soviet references.

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR

Leningrad (Physicotechnical Institute imeni A. F. Ioffe
AN USSR Leningrad)

SUBMITTED: July 31, 1961
Pig. 1. Electron optic scheme of mass-spectrometer with plene nagnetic

prism and cylindrical system for V2>.V1. 1 - plane magnetic prism;
card 4/6
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New systems for mass-spectrometers B154/B102

2 - telescopic system of cylindrical lenses (represented schematically in
the form of an equivalent double layer); 3 - electron collimator lens;

4 - focussing electron lens. A - object; C - image.

Fig. 5. BSlectron optical scheme of mass-spectrometer with an intermediate
image in which the telescopic system of immersion lenses serves as
electrostntic diffraction element (V2 >V1). 1 - plane magnetic priom;

2 - telescopic system of immersion lenses; 3 - collimator lens of the
electrostatic analysator; 4 ~ focussing lens of the electrostatic
analysator; 5 - collimator lens of the magnetic spectrometer; 7 - inter-
mediate immersion lens; B - diaphragm; A - object; B - intermediate image;
C ~ final image. )

. VY |
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KEL'MAN, V.M.; RODNIKOVA, L.V.

) Electrostatic prismatic analyser of the energy of charged particles.
ghur.tekh.fiz. 32 n0.3:279-286 Mr 162, (MIRA 1534)

1. Fiziko-tekhnicheskiy institut imeni A.F.Ioffe AN SSSR, Leningrad.
’ (Particles (Nuclesr physics)) (Muclear physics-~Instruments)
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Liy212

’ . 8/057/62/032/012/007 /017
il ol | _ B104/B186

AUTHORS: Kel'man, V. M., Peregud, B. P., and Skopina, V., I.

TITLE: A precision prismatic spectrometer I. Electron-optical
scheme and design !J

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v, 32, no. 12, 1962, 1446-1464

TEXT: A magnetic. Dbeta spectrometer developed in the FPI imeni A.F.Ioffe 1,/>—
AS USSR is described which makes it possible to investigate the electron \
spectrum of radioactive isotopes both with great resolving power and with
great aperture ratio, also determining the eleotron energy with great
accuracy. The electron-optical system (Fig. 1) resembles that of an

optical spectrometer. It is distinguighed from other electron-optical
gystems in that focusing and energy separation of particles are effected by
different units. This enables great resolving power to be combined with
comparatively large solid angle, large area of source and great aperture
ratio. In the gap of the deflecting magnet (Fig. 4) the field can be
stabilized by a tight coupling between field strength and coil currant,
accurately to within 0.003%. The field strength of the magnet lenses can

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721510014-0"
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5/057/62/032/012/007/017

A precision prismatic spectrometer... B104/B186

be varied over a range corrasponding to aleotron energies from 30 to

2800 kev. The vacuum system comprises a vacuum chamber for the source, two

tubelike vacuum chambers for the collimator lens and the focusing lens,

a chamber for the deflecting magnet and another for the counters. Within

an accuraoy of 0.01%, & stabllizer keeps the current oconatant in a range 7;

from 0.02 to 3 a for 20 minutes. The electrons passing through the glit can

be registered either by two G.M. counters working in coincidence or by

counters placed at a distance of 750 mm from the slit. An automatic system :
_ controls the spectrometer according to a fixed program and records the (

results on a paper tape. There are 11 figures.

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR,
; Leningrad (Physicotechnical Institute imeni A. F. Ioffe AS USSR,
f Leningrad)

SUBMITTED: July 18, 1962

Card 2/4
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.~;'A precision prigmatic gpectrometer... B104 81?6
Fig. 1. Electron-optioal gystem.

'Legend: (1) radicactive source,
(2% collimator lens, (3) deflecting
magnet, (4) focusing magnet,

;(5)'slot

APPROVED FOR RELEASE: 06/13/2000  CIA-RDP86-00513R000721510014-0"

5/057/62/032/012/007/017
A precision prismatic spectrometer... B104/B186

Fig. 4. Cross section of a 1500
deflecting magnet.

Legend: (1) yoke of the
mugnet, (2) pole shoes,
(3) ooil, (4) shield.
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' 5/057/62/032/012/008/017
4y (;;ﬁ B104/B186
AUTHORS: Kel'man, V. M., Peregud, B. P., and Skopina, V. I.
TITLE: A precision prismatic spectrometer. II. Resolving powver,
aperture ratio, accuracy of measuring energy and relative
intensities )

PERIODICAL:  Zhurnal bekhnicheskoy fiziki, v.32, mo. 12, 1962, 1465-1476 /
V

" TEAT: The properties of a prismatic beta-spectrometer designed in tﬁe FT1
imeni A. F. Ioffﬁ AS USSR (Zhurnal tekhnicheskoy fiziki, v. 32, po. 12,
1962, 1446-1464)"are described. The insprument is adjusted by means of the

;Ir192 conversion spectrum and an RdTh deposit,. the rectangular spurce

(1.5*15 mm) and rectangular s1it (1.5-25 ma) being arranged symmptrically.

The optimal instrument half-width is § = 0.027% if source and slit are

1 mm wide, the resolving power is 0.036%, if the stated above adjustment

is used. Characteristics are given in Table 1. The design of the vacuum
. system and of the source attachment makes it possible to vary the distance
. between the source and the center of the collimator lens from 121 cm down
* t0 5 cm, thereby decreasing the focal length from 127 to 28 cm. If-the
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aperture diaphragm is opened 9.9 cn the solid i

e . 9.0 er angle varies between 0.004

and 0.8% of 4r. If the source is brought closer to the lens, thé lens )

current IK and the angle 5, through which the source must be turned in order
to compensate fo? the rotation of the image by the magnet lenses both have
to be g}tered (Fig. 3). In a range between 132 and 807 kev the mean

. line-w1a?h of'the conversion spectrum lay between.0.13 and 0.21% if the
-source dimension was 0.6°15 am, the source thickness 0.5 mg/cm? and ‘the
slit 2.5+40 mm. The aperture ratio was 0.4% of 4n in these measurements.

The probable deviation ¢ of the line-width 1 :
‘ - i 1lay between 1.7 and 15%.
electron momentum was calculated from the formula 1 i 5%. The

o Hy=k(li+7)=
=k (ly-+ 1) =(3670 == 2) (I, —

— 0.0025 = 0,0006),

where HQ ig iiven in cersteds*cm and IT in eamperes.

Card 2/4
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relative intensities of the conversion lines lies betwecen 0.01 and 0.8%.

. There are 5 figures and 6 tables.

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR,
Leningrad (Physicotechnical Institute imeni A. F. Ioffe
AS USSR, Leningrad)

Fig. 3. IK/Io and ¢, 88 function of the distance §¢ between source and center
of lens. Legend: (1) IK/Io’ (2) 9y :
Table 1. (a) symmetrical variant, (b) great aperture ratio, (1) fozal

length in cm, (2) dimensions of the aperture diaphragm in cm , (3 in % of
tn, (4) source dimensions in mm, (6) aperture ratio, cm®, (7) 6=A(He)/(He), %.
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4 Jepad
u 2
w2 &8 & F
X158
Pasasepu
ageprypnok
au@p-'r-u,
8 o
q 0
- 21 | 3X3
3} 27 | 8X5S
2 127 9% 9
’ 73 9X9
8t 423 9X9
285] 9X9

.
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s/057/62/032/¢12/008/017
B104/B186

Table 1

. Paruepn | Wnpuna Clrmnu.n ros
3" 4/: worounnks,! npwesmod {oposanen b aHy ,

e WeAR, mu ":;:;:vu:a:.. (Hp)—" . 7;
PR PN o ‘
@ (O &) ©/ (}) o

3.10°° - 0.014

0.0045| 04 X 15 04

0012 | 04X 15 04 7-10—¢ 0.022-

004 11.0X15 1.0 6.10—5 .. 0.036
1012 |20X15 25 3.10~ 0.10

037 | 15X15 25 8.1074, 0.14
11079 1 10X15 25 12.104 020 -
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KEL'MAN, Venlamin Moiseyevich; YAVOR, Stella Yakovlewna; ARTSIMOVIGH,

L.A,, akademik, otv, red.; GOL'SHTEYN, G.A., red.izd-va;
AREF'YEVA, G.P., tekhn. red.

(Electron optics] Elektromnaia optika, Izd.2,, perer. i dop,
Moskva, Izd-vo Akad. nauk SSSR; 1963. 362 p. (MIRA 16:6)
(Electron optics)
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Hoh . Kel'wman, V. K., and Yavor, S. Ya.

A quadrupolelena with negative chromatic eberration 3

PRERTIODICAL:

1963, 368-570 '

«wadrupole leases may have negative chromatic aberration if the
celwern magnetic and electric fieldg has 2 ;

ne elecipcsiatlc and magrne

“nl Lnat tne gyanetry plane of the former : es wi
f «wtry peane of the lattes, Besides thig, the electric and magne"lc . ’
1e‘d forﬁcs acting on the charged particie are countsr to one another. |
Jrier trese assumptions the electirostatic and “he magmetic
. &J
Ll te descril Foe =iz ket an: 5 ¢
| escribved by ¥ - STIAZoaE -y and L - 0Ty, ;
©Z. #ives the field distribution alcng 2 an: £ ar: ¥ are :

T3 n [ elat |
4. 40 tue relativigtic case the paraxial irsijectories have the ’
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A quadrupole lens with negative

$/05 7/65/055/005/015/021 " :
B104/B160

—xf(z><:f3 —t)=0,

8!

v uf o) (o By

mtv?

PP . *

e lense i3 de*-ned hy

e -
eH,
Q=It—f_ ]/1 o (ﬂ__ £y

¢ q/'

-tulyirg these equations the condition

. 2t — o}
By <H < Ey —/—

rromatic aberration is derived :r Tne
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4 quadrupole lens with negative ... B104/B180 g
s e j
bogy 2 < A, <

satisfies these conditions a

» tre ron-reiativistic case. If Ho
ehrozavic aberration, There

rupcle lens will heve negative

2+ suadru e
".,; JTe. i
‘"%, wiryi<o-texnnicheskiy institut im. .. F. Ioffe AN SS3R, 3
Leningrad .
(rhysicotechnicel Institute imeni A. F. loffe AS USSR, \ - N
- Leningrad) : :
JRLITURD spril 2, 1962 -
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B187/B102
AUTHORS ngng;nFJL~ka.and Rodnikovae, I. V.
TITLE: Mass spectrometers with two-dinmensional electric and magnetic
fields

PERIODICAL: zhurnal tekhnicheskoy fizgiki, v. 33y no. 4, 1963, 387 - 392

TEAXT: 1In the previous paper of the authors (2ZhTF, 52, no. 5, 1962, 269)
nass spectrometers with very small aberration are described, the deflecting
system of which conaiste of two-dimensional magnetic and electrostatic
fields which ere arranged separately in a series. The ion bean beforse
entering and after leaving the fields ie parallel. The postulation that
the entire system must be achromatic determines the mutual position of the
magnetic and the electric part of the apparatus. The entire system as 8
whole could not be two-dimensional. 1In the present paper the electron-
optical properties of such a aystem are gtudied for the case that the
entire syatem remains two-dimensional. The formulas are established for
the general relativistic case and then simplifted for the nonrelativistic
case (low particle velocity) frequently occurring in practice. The angular

cerd 1/ 3
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lNase spectrometers with... Bt87/B102
v 1 cos t?‘-m
magnification of the syotem 8 Mg « P i, where # s the angle of
\} sz cog thm
deflection, V the eiectric potential, Vp - T - __ej_z_)' n is the rest mass
2mc

of the particle. The indices 1 gnd 2 denote the values before and after
the passage through the corresponding fieldsj the index m signifies that
~he particle shall move in the central plane. The condition for achromatism

gin v
is =in 2o - -‘3-2- . Three schemes of the arrangement for mass spectroscopes
in 1

are desoribed, which when the direction of motinon of the particles is re=-
versed, yield three further schemes. The following formulas are valid for
these schemes (for nonrelativistic approximation). The horizontal

o ~
2 vo ‘(2 cos d\h:; F2 ‘\vo

{1 € + - — = - s\g
sagnification of the fnastrument is My . ui F, \{VB 7, E_o_s_-‘g; F, \}VB
F1 and F2 denote the focal widths of the collimator and the focusing lens,

Vo is the potential in the objeot epace of the collimator lens and VB is
Card 2/3
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Mzgs spectrometers with... B187/8102 :

the potential in the image space of the focusing lens. Furthermore

formulas are derived for the image line and the radius of curvature of the
aa FaiVa Y

image. == - 53\3;?; tg ﬂ\zm (1 - -‘;-2-) is valid for the linear dispersion

of the apparatus, m is the particle mass., The design of the three
apparatus described in the present paper is asimpler than thaot suggested by i
the author in his previous paper since simple clectroststic alit lenses :
arf« .zei and not telescopic systems of such lc¢nses 4 bof.re. Since “he
tel.eztion angle in tne magnetio €ield is limited with 20° the dispersion
18 iowor. There are 5 figures,

ASSOCIATIONs Fiziko-tekhnicheskiy institut im. A. F. Ioffe Al 5S5R, Lenin- :
grad (Physicotechnical Inatitute imeni 4. F. ioffe &S USSH, a5
Leningrad) i
SUBMITTED:  April 2, 1962
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KEL'MAN, V.,M.; YAVOR, S.Ya,; DYMNIKOV, A.D.; OVSYANNIKOVA, L.P.
L E——— e
Achromatic quadrupole lenses. Izv, AN S8SR. Ser, fiz, 27 no.zz
1135-1138 8 '63. (MIRA 16:9)

1, Fiziko-tekhnicheskiy institut im, A.F.Ioffe AN S3SR.
(Electron optics)
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ANKUDINOV, V,A.; KEL'MAN, V.M,; SYSOYEVA, L.N,

Acceleration of charged particles by periodically varying
magnetic fields. Zhur,tekh.fiz, 33 no,l:119.27 Ja '63,

. (MIRA 1612)
1. Fiziko~tekhnicheskiy institut imeni A,F,Ioffe AN SSSR,
Leningrad, . :

(Particles (Nuclear physics)) (Magnetioc fields)
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KEL'MAN| VIMIi YAVOR, S.Yn,

uadrupole lens with negative chromatic aherration. Zhur, tekh. fiz,
33 no.3:368-370 M '63. (MIRA 16:5)

1, Fiziko-tekhnicheskiy institut imeni A .F,Ioffe AN SSSR, Leningrad,
(Lenses) (thromatism)
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_KEL'MAN,.V.M.; RODNIKOVA, I,V,

Mass spectrometers with two-dimensional electric and magnetic
fields, Zhur, tekh. fiz., 33 no.431387-392 Ap '63. (MIRA 16:9)

1. Fiziko-tekhnicheskly institut imenl A.F.Ioffe AN 8SSR,
Leningrad,

(Mass spactrometry) (Electric fields) (Magnetic fields)
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RSEYKIN, 3. V.; KEL'MAN, V. M.; MEDNIKOVA, L. S.

“Dispersion Properties of a Prismatic Electrostatic Beta Spectrometer.”

;egogﬁ submitted for All-Union Conf on Nuclear Spectroscopy, Toiliei, 14.22
e .

FTI (Physico Technical Inst)
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ACCESSION NR: AP4013421 ' S/0057/64/034./002/0321/0325
AUTHOR: K‘ﬁlt,’,‘.ﬁ‘ﬂ_uﬂy,',,’?{'3 Levchenko, S.I1.; Luzyani:f;, 1.D.; Peregud, B.?.

TITLE: Vertical focusing of an electron beam in an axially symaetric radially in-
- ereasing magnetic field by cylindrical magneti.é lenses

; t

SOURCE: Zhurnal tekhn.fiz., v.34, no.2, 1964 ,/321-325

TAPIC TAGS: electron beam, elactron beam focusing, magnetic lens, cylindrical mag~
netic lens,vertical beam focusing, vertical cyclotron beam focusing, cyclotron, ac-
celerator, continuous injection accelerator

" ABSTRACT: This paper i{s the most racent of a series (V.M.Kel'man, B.P.Peregud, K. °

~A.Domatova, ZhTF 28 ,No.5,1055-1060,1958; Yu.V.Vnndadurov,Ibid.28,No.5,1065-1076,
1958, V.M.Kel'man, B.P.Peregud,K.A.Dolmatovn,l.n.x.uzyanin,Ibid.SO,No.z,153-158,1960 :
devoted to diacussion of a syatem for vertical focusing of the beam in a cyclotron ‘
or similar device. The foecusing system 18 described in earlier papors of the seric.’
The focusing systen consists of a number of cylindrical magnetic lenses located On ; |

. aqually spaced radii of the accelaration chamber. The present paper reports an ex=

perimental investigation of the offoctiveness of the focusing systenm by means of

APP :
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probe measurements of beam intensity under various conditions. The apparatus (ex-
cept for the probe, which presents no novel features) was described in an earlier

' paper. The chamber was 4 cm high and somewhat more than 32 cm in radius. A 5 keV
© alactron -beam was employed. The beam current wag. measured at 135° from theo injec— ‘i
“ tion point as d function of the current in the focusing lenses. Appropriate excita=
. tion of the lensea inerensed the beam current by a factor of 100. The beam curreat ‘!

- was measured as a function of the radius with the lenses excited. Bix peaks could
" be distinguished which, by their relative heights, could be correlated with the )

first six revolutions of the beam. The positions of the beam after each of its first

‘ five revolutions were calculated by a method developed in a previous paper. The

calculated beam positions agrecd vexry well with the locations of the five highest

. peaks on the current versus radius curve. The position of the beam after tha sixth

' revolution is not discussed, The following conclusions are drawn! 1) The proposed

" system assuras effective vertical focusing of an electron beam in a radially in-

. ¢creasing magnetic f£ield. 2) Formulas developed in an earlior paper can be omployed
" to calculate the behavior of the system. 3) The systom can be recommended for use

~with cyclotroms to increase the beam energy, and for the development of new types

of continuous injection agccelerators. "rhe authors expraess their gratitude to Yu. §
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V. Vandakurov and Yu.S.Korobochka for the interesting and valuable discussions that
occurred during the coursa of the work.' Orig.art, has: 4 formulas, 5 figures and

. -1 table. . ; - .
ASSOCIATION: Fiziki-tekhnicheskiy institut 1xn. A.F.Iofte AN SSSR, Leningrad (Physi-.
" cal-Technical Institute, AN SSSR) ; _ ‘
. ; . et
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ANKUDINOV, V,A.; KEL'MAN, V,M,; STSOYEVA, L.N,

Acceleration of charged particles by variable ma
gnetic fields. Zhur,
tekh, fiz, 39 no,1123-33 Ja '64. (;IRA 5:1)

|
i

l, Fiziko-tekhnicheskly institut imeni A.F.Joffe AN SSSR, Leningrad,
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KELIMAN, VoMo; KNTAGYKOV, L.Ge; KRACNOVA, Ye,K,

High-dispersion maas spgactrometsr with a double ragnetilic gystem,
Zhur, tekhe fiz, 34 no,9:1688.1693 3 %44,

(MIR4 17:10)
1. Fiziko--tekhnicheskiy institut imeni Toffe AN SSSR, Leningrad,
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GLIKEMAN, L.G.; KEL'MAN, VoM, YAKUSHEV, Yo.M,

Electromagnetic mechanism of the acceleration of coznin Tayd,
Izv, AN SSSR.Ser.fiz. 29 no,10:1865-18¢9 0 1¢s,

(MIRA 18110
1, Institut yudernoy fiziki AN XazSSR, ! )
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| ACCTSSION NR: APS01923% - UR/0056/65 /049/001 /0210 /1
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;AUI'}{OR.: Glikman, L, 6.; Kel'man, V. M.y Yskushev, Y:.,__H._qy,gf

TITLE: Exact integration of the equations of motion of relativistic charged
,particles for a certain class of variable ¢lectromagnetic fielda
! /"/y/gg7

?SOURCE: Zhurnal ekasperimental'noy 1 teoreticheskoy fiziki, v, 49, no, 1, 1965,
1 210-213 8 '

{DOPIC TAGS: motion equation, nonlinenr differentinl enuation, partial dlrrerentialf
; equation, first order differentinl equation, chnrped particle, relativistic particle
¥

:ABSTRAL'I’: The authors obtaein an exact solutien for the equations of motion of re-
! lativistie charged particles in a var{able electromagnetic fleld having rotational
! synmetry, in which there is a median plane that is perpendicular to the symmetry
.axis and is a plane of antisymmetry for the magnetic field and a plane of symmetcy
,Tor the electric field. The moticn of the particles in this plane 1is treated, It
‘15 assumed in addition that the charges produce no electric fizid and that the
electrostatic potential is zero, The magnetic component of the rield has only an
“azimuthal. component in the median plane. The equations of motion are derived from
the relativistiec Hamiltonian-Jacobi equation and reduced to a firatecrder partial

|
i
L
|
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’difrerential equation
Erercpential ;g as,“whieh is lintegrated by the Lagrange-Charpit method, Orig,
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. |AUTHOR: Kel'man,V, M, ; Rddnikovq,l.v.; Uteyév,u.L.

ORG: Institute of Nuclear Physics, Kaz.8SR, Alma-Ata (Institut yadernoy fiziki
‘| Kaz,SSR) ' :

JYTITLE: A mggnotic prism mass spectrometor
SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no, 11, 1966, 2028-20u4 .

TOPIC TAGS: .mass spectrometer, prism, magnetic field, electrostatic lens

ABSTRACT: A magnetic prism mass spectrometer is described, theoretical and experi~-
mental background for the design of which will be found in two papers by V.M,
Kel'man and collaborators (ZhTF, 31,1083,1961; DAN 8SSR, 160,85,1965). Collimation -
and focusing are accomplished by two identical 100 cm focal length singlet electro-
static lenses. The dimensions of the pole pieces of the magnetic prism, in which
the beam is deflected through 106°, are 3 x 15 x 13 c¢m, and the gap between them is
16 mm. A beam of 4.0-4,2 kev ionp from a conventional electron -impact ion source is
admitted through a 0.1 mm 8lit, limited by a 1,0 x 1,2 ¢m oval iris 88 cm from the
slit, collimated by the electrostatic lens 12 c¢m from the iris, deflected by the
magnetic prism, and focused by the second lens onto an adjustable slit having a
maximum width of 0.35 mm. The current through the exit alit is amplified and recorded!
with an eutomatic plotter, The ion beam is brought to a line focus by the fringe
. ) P
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72412Y (053,82, 1114) B108/B104

AUTHORS: Yefimova, B. A., Kel'man, Ye. V., and Stil'tans, L. §.
TITLE: Mechanism uf scattering from impurity ions in Biz"l'e§
PERIODICAL: Fizika tverdogo tela, v. 4, no. 1, 1962, 152 - 156

TEXT: The temperature dependences of the electron and hole mobilities of
polycrystalline Bi,Te, (n- and p-type) were measured at 80 - 600°K. The

different carrier concentrations at which the measurements were made were
attained by adding Pb (p-type) and/or CuBr (n-type). In evaluating the
mobility data it was assumed that the mobility related to scattering from
impurity ions is independent of temperature and of the mean carrier energy.
Moreover, it was assumed that 1/uexp = 1/utherm + 1/uion’ where Uyporm 18

the mobility with scattering from thermal lattice vibrations, Uon i3 the

mobility with scattering from impurities, The effact of scattering from ‘X
impurities on the thermo-emf is lesa than 10 - 12%6. It was therefore
possible to calculate the levels of the chemical potential from the themoe
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emf. The electron and hole mobilities in the cas$ 95 scattering from the
thermal lattice vibrations are proportional to T '° and T72-1 , respec-

tively. Experiments as well as calculations were proof of the correctness
of the law 1~ V2 (1 - carrier free path) (M. ¥. Vinogradova et al., FTT.
1, 9, 1333, 1959). This law accounts for screening of the chargs of the
impurity ions owing to high dielectric constant and high carrier concen-
tration. The experimental and calculated cross sections S of scattering

from impurity ions agree well with each other (Sexp - 210717 op? Q/

¥

Sep 3,107 cmz), corresponding to an "ion radius" of about 3 L. There

are 4 figures, 1 table, and 7 references: 2 Soviet and 5 ron-Sovict. The
four most recent references to English-language publications read as
follows: H. Brooks, C. Herring. Phys. Rev., 83, 879, 1951; K. Hashimotc.
Mem. Fac. Science, Kynsyn University, ser. B, 2, 5, 165, 1958; 1I. G.
Austin. Proc. Phys. Soc., ]2, 545, 1956; N. Sclar. Phys. Rev., 104, 1548,
1956.

ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of
Semiconductors AS USSR, Leningrad)
Card 2/3
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YEFIMOVA, B.A,; KEL'MAN, Ye,V.; STIL'BARS, L.S.

Mechanism of scattering on impurity ions in BisT3. Fiz,
tver, tela 4 no,1:152-156 Ja 162, (MIRA 15:2)

l. Institut poluprovodnikov AN SSSR, Leningrad.
(Bismuth telluride)
(Electrons——Scattering)
(Ions)
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USSR / Microbiology. General licrobiology. sffect of F
- Ixternal Agents. Disinfection.

£bs Jour:; Ref Zhur-Biol., No 2, 1959, 5421.

suthor : Kogan, D. A.; Xel'man, Z. N.

Inst : Uzbek Institute of UrtmSsedics, Traumatology
and Prosthetics. ‘

Title : Effeot of Ultraviolet Radlation of Bactericidal
Lamp on Pathogenic iilcroflora of Wounds.

Crig Pub: Tr. Uzb. in-i. in-ta ortopedii, travmatol, i
protezir., 1955, 6, 89-91.

P Abstract: The effect of dcmestic ultraviolst bactericidal
' lamp, emitting only ultraviolet rays radiation
1 with a wave length of 263.5 m/ on Proteus, bac-
; 11lus syocyaneus, HEscherichia coli, Staphylococ-
cus aureus, and Staphylococcus albus was studisd.
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USSR / Microbiology. Microbes, Pathogenic to ilan and F
Animals. General Problems.

Abs Jour t Ref Zhur - Biologiya, No 5, 1959, No. 19544

{ Author ¢ Kel'man, Z, N,
: Inst s Uzbek Sclentific-Research Instltute of
Traumatology and Orthopedics
Title : Vaccine Therapy and Vacclne Prophylaxis in

Experimental Wound Infections

Orig Pub : Tp. Uzb. n.~-i. in-ta travmatol, 1 ortopedii,
1957 (1958), 7, 65-69

Abstract

It was indicated previously that speclfic
antibodles are formed in the animals' blood
at the presence of Proteus in a wound; titer
and preservation period of these antibodles
in the blood depend upon the scale of the
infection. On the basis of these data, a

Card 1/3
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USSR / Microblology. Microbes, Pathogenic to Man and F
Animals. General Problems.

Abs Jour : Ref Zhur - Biologiya, No 5, 1959, No. 19544

vaccine was prepared from the culture of the
Proteus for sccelerating the heallng process
of the wounds. The washed day-old Proteus
culture was heated over a water bath and
diluted with a saline solution to a density

of 10 billion microbes. Tests woro conducted
on 85 rabblits, which were proviously immunized.
Wwhen subcutaneous inoculatlons of 500 million
microbes were given to the tested animals,

an infiltrate with pus content 1s formed,
after lancing of which, the wound healed.

It was shown that the heated, as well as the
formalinized vaccine, during the same periods,
accelerate healing of the wounds, depending
upon the quantity of the inoculated microbes.
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KEL'MANS, A,K, (Moskva)

Evaluation of the re}iability of information transmitting systems
with random structure taking into acoount the valus of transmitted
conmuniocations. Avtom, 1 telem, 2, no.911250-1259 S 163,

(MIRA 16:9)

(Information theory)
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Accx-:sgxonf NR: Ap4oz4663 slo103/64/025/002/0207/0212
AUTHOR: Kcl'mans.A.K. (Mbscow); Mamikonov, A. G. (Moacow)

TITLE: Sy;ntheaislng optimum-reliability information-transmission structures
;SOURCi: Avtomatika i telemekhanika, v. 25, no. 2, 1964, 207-212. i

TOPIC TAGS: automatic control, link system, communication link syatem,
. optimum reliability link, optimum reliability network, information transmission
i system . ' :

ABSTRACT: The problem of synthesizing a link structure (network} having an :
I optimum reliability when the mean losses caused by link and apparatus faults are
taken as a reliability criterion is theoretically considered. The apparatus
reliability is considered constant; hence, the information-system reliability
depende on the reliability of the link structure only. An algorithm is formulated
(differing slightly from that of P. K. Prim, "Shortest Connection Networks and
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. ACCESSION NR: AP4036508 5/0103/64/025/005/0661/0667

AUTHOR: Kel'mans, A. K. (Moscow)

e i
!

- TITLE: Optimum problems in the theory of reliability of information networks

P
i:SOURCE: Avtomatika i telemekhanika, v. 25, no. 5, 1964, 661-667
| . .
|. TOPIC TAGS: system reliability, information system reliability, system
" reserving, information system : 4 ) T
/ABSTRACT: An information system which includes n independent and definitely
;. connected elements, each of them having a probability of failure q and a cost .
;18 considered. The system reliability criterion F = F(Qovey Qroeey gn) i8
' specified. Two types of problems are analyzed: (I) Determine a reserving plan
| that would maximize the system reliability at a limited cost and ({2) Minimize the -
| System cost meeting a specified reliability. These problems are solved '
(formulas describing losses which correspond to the optimum distribution of the
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'ACC NR: AP6002402 SOURCE CODE: UR/0103/65/026/012/2194/2204
. [AUTHOR: Kel'mans, A. K, (Hoscow) e
ORG: None : ‘ @

TITLE: Tho number of trees in & graph, Part 1

SOURCE: Avtomatika i telemekhanika, v. 26, no, 12, 1965, 2194-2204 _

)
"“\i\

: 12
ABSTRACT: The author presents a method of determining the number of trees in gra%hs of a
certain class, which is more effective than the existing general methods. A totality o
operations has heen determined for a set of graphs, Each graph is associated with a certain
function, termed the B rs-function. The graphs of the class examined are represented as

G= F(Gl' G2. coes Gk).' Thie article first of all discusses a technique for the ""decomposition"
of a graph G intn Gl’ Gz, cees Gk' if the indicated representation exists, and secondly,

“'|presents a method of obtaining the Bi_s-'f\iﬁétldn"s‘bf the graphs G'lv. . Gk' and the function F |
are known, The number of trees in graph D(G) is easily obtained from the Brs-function of the

graph G, where D(G) is the value of the B_®-function in a certin point, Orig. art, has: 4
figures and 19 formulas, r —

TOPIC TAGS: set theory, graph theory, function analysis

SUB CODE: 12 / SUBM DATE: 20Mar65 / ORIG REF: 003 / OTH REF: -010
I; ) ol
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" 1 721975-66  EWT(4)  I9P(e) |
~ ACC NR: AP6007861 . SOURCE CODE: UR/0103/66/000/002/0058/0065

. AUTHOR: Kel'mans, A.K. (Moscow)

DR

ORG: none ) . .
PR 2/

{ TITLE: Number of trees in a graph. Part 2 B

! SOURCE: Avtomatika i telemekhanika, no. 2, 1966, 56-65

. TOPIC TAGS: graph theory, mathematic analysis

ABSTRACT: The aim of this paper is to present a procedure for a specific class of
graphs which would make it possible to obtain formulas for the number of trees ina

graph as functions of the number of peaks and several other parameters. A methed for i
the expansion of a graph into elementary segments is indicated, i.e., a method of the
determination of a given graph, and whether it is presented in the form of

} N ) VG=F(C'19 GZ"‘°I Gk)o (1)
and if so, then what ié its representation. The Bg - functions for several elementary '

UDC: 519.14
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ined. Examples of obtaining formulas for a number of trees S D

a0 e e sugb,ted‘;l_'e given. Orig. art, hast 10 figures and 32 formulas. " |- - t
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| graphs
gl graph of the class inve

SUB CODE: 12 / SUBM DATE: 20Mar65 / ORIG REF: 002 / OTHREF: 002 .
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TRV V.M ERL EARSCH I AL USTINENESG,B.T . (Alma-ita)

"Hydrodynamics and heat transfer in the annular canzal with
an inner rotating cylinder®

report presented at the:an A11-Union Congress on Theoretlcal
and Applied iechanics, Moscows, 29 Jan - 5 Feb 6b.
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