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5/057/61/031/011/010/019
Long high-pressurs arcs B104/B108

losses in the electrodes were determined by measuring the quantity of hsat
set free in the 2lectrodes and in the casing of the chamber. As the arc
length is increased from 1 to 5 cm, the portion cf electrode losses drops
from 80 to 45 %. The volt-ampere characteristics of a helium arc are
shown in Fig. 4, and the arc voltage as a function of helium pressure is
plotted in Fig. 5. Finally, the results are compared with the theory of
the' "channel model® of arcs (H. Maecker, Erg. d. ex. Naturw., 2 y 293,
1951; W. Finkelburg, H. Maecker, Handb. d. Phys., 22, 254, 1956). Suming
up: 1) If the gas surrounding the arc rotates, it is possible to obtairn
stable long arcs at helium presgsures of 1 - 100 atm. 2) In arcs longer
than 5 cm the greater part of energy is set free in the column. 5; At
pressures above 20 - 30 atm, radiation losses will predcminate. ¢4) A
study of the interconnection between pressure, voltage drop, and current
in the arc makes it possible to calculate the radius of the arc channel,
the plasiia temperature, and the ionization degree. There are 5 figures and
10 references: 1 Soviet and 9 non-Soviet.
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. s/126/62/013/003/022/023

/ E039/E135
! AUTHORS Borovik, Ye.S., and Usikova, N.G.
' TITLE: . The properties of mixed ferrites of barium and
; strontium
! PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.3, 1962, :
; 4r0-474 X
B TEXT: Barium and strontium ferrites belong ‘to the class of ‘

hard ferromagnetic materials but, by comparison with magnetic
alloys, these ferrites have a lower induced residual Br and low

magnetic energy (BH)pax» although they have an increased

coercive force Hgc. According to the literature the magnetic
energy of hard ferrites can be increased by the introduction of , /
certain oxides. In this paper is described an investigation of el

_the mechanical and magnetic properties of mixed hard ferrites of
the composition: Ba;  Sr 0 : 6F0203. These ferrites were

prepared from the appropriate mixture of barium and strontium
carbonates and iron oxide, initially fired at 1100 °C. The
resulting ferrite was ground and pressed into samples of
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1 c¢m length and 0.18 cm? cross-section at 17 tons/cm?. They
were then fired at 1200-1300 °C. The magnetic measurements wera
made by the field reversal method for fields up to 7000 oersted
at room temperature. In this system of ferrites there appears
to be a non-monotonic dependence of properties on composition,
For the optimum temperature of sintering the ferrite

Ba0.755r0'250.6}-‘e203 possesses better, and the ferrite L
The -

Bao.255r0.750.61-e203 worse properties than pure ferrites,

better properties of the former are a measure of its superior
sintering qualities. All the magnetisation measurements were
reduced to a single value of density 4.8 g/cm? for comparison
(sintering temperature 1230 °C)., The maximum on the (BH)gax
curve occurs at x = 0,25, and the minimum at x = 0.75.

Values of the microhardness of samples of ferrites of different. -
composition were also measured, It is clear that a mixed

ferrite of the composition BaOJSro.so.6Fe2‘03 is a better
Card 2/3
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The properties of mixed ferrites.. E039/E135
magnetic material than the pure ferrite of barium and strontium,
Professor B.Ya. Pines is thanked for his advice,
There are 5 figures and 2 tables. :

ASSOCIATION: Khar'kovskiy gosudarstvennyy universitet imeni
A.M. Gor'kogo
(Khar 'kov State University imeni A.M. qu'kiy)

SUBMITTED: Initially, May 3, 1961; : \
' After revision, September 12, 1961.
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: $/126/62/014/001/016/018
2¢,»y00 E194/EL35 .
AUTHORS : Borovik, Ye.S., Mamaluy, Yu.A.

TITLE: The magnetic susceptibility of coarse grained.
hexagonal. ferrites ”

PERIODICAL: Fizika motallov i metallovedeniye, v.l%, no.l, 1962,

‘ 146-147 , L
TEXT: In previous articles the authors studied as functions of
temperature the susceptibility of hexagonal ferrites of Ba, Sr,
Pb, whose special feature is the absence of an increase in the
initial susceptibilitiy on approaching the Curie point (absence of
Hopkinson effect). This feature could be due to some special
feature of magnetic structure leading to a higher coercive force u(
and might not be a typical property of the materials, It was
accordingly of interast to test these ferrites when produced at
higher firing temperatures, i.e. when they had coarse grains,
The barium and strontium ferrite specimens were prepared as before
but were twice fired at 1400°C for 1.5 hours, during which the
grain size grew to 1 mm in cross-section. The rosult was a
Card 1/2
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The magnetic susceptibility ... E194/E&435

considerably reduced coercive force, for instance for the barium V(
ferrite from 3050 to 300 Oe, yet the Hopkinson effect remained

absent. Its absence is therefore typical of hard hexagonal

ferrites and is not due to special features of the domain

structure in the condition of high coercivity. There is 1 figure.

ASSOCIATION: Khar'kovskiy gosuniversitet im. A.M,Gor'kogo
(Khar'kov State University imeni A.M.Gor'kiy)

SUBMITTED: October 17, 1961
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¥ :
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AUTHORS : - Borovik, Ye.S5., Yakovleva, N.G. _/,wm.,
TITLE: - The influence of texture on the magnetic properties of

mixed ferrltes of barium and strontium

PERIODICAL: Fizika metallov i metallovedeniye, v.14, no, 6, 196
927-930 :

TEXT: Of the statistically isotropic mixed ferrites, the

ferrlte Bag 755r0,25%- 6F6203 has the highest magnetic energy, :
réachlng 1. 45 X 106 Gaussg Qe. Mixed ferrites of this system which
were statistically anxsotroplc, due to texture,were investigated .
from the point of view of determining the poss1bility of increasing )(
the residual induction B, and maximum magnetic energy (BH)pmayx.
The anisotropy was produced by applying a magnetic field (5500 Oe

at the beginning, 10000 Oe at the end) during the process of
pressing the powder-water mixture; after which the powder was
additionally compressed (4 tons/cm2) in the ‘same die. The
pressings were then dried and sintered at 1100 to 1260°C for

1 hour. To permit accurate determination of the influence of the
anisotropy, identical isotropic specimens were produced by
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The influence of texture o oo E0?73/E420 ‘

pPressing in the absence of a magnetic field, . The optimum
sintering temperature proyéd to be 1230°C and for this temperature
the ferrite Bag, 55.?0.25()-6F8203 had the highest (BH) max,
equalling 2,9 x 100 Gauss Oe, a residual induction - By @equalling
4000 Gauss and a coercive force jHc of about 3000 Oe, | .
(BH)max of the anisotropic specimens was almost twice as high and ';%\
Br and Hc were almost the same as the respective values of the V.
. isotropic control specimens, The obtained results are -

ASSOCIATION: Khar 'kovskiy gosudarstvennyy universitot
(Khar 'kov State University).

SUBMITTED: ‘October 14, 1962 (initially)
‘May 12, 1962 (after revision)
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£/057/62/032/004/008/C17
B162/3102

4 23090

ALAUTEORS: : Borovik, Ye. S., and Limar!', A. G.

TITLE: Production of pulsed magnetic fields in e¢nils ccoled to low

temperatures
PERIODICAL: Zhurnal. tekhnicheskoy fiziki, v. 32, no. 4, 1962, 441-444

TEXT: The problem of {the maximum possible strengths pulsed megnetic fields
is considered from the view point, of the mechanical properties of coils
cooled to low temperatures. Two types of coils were investigated: Coil
no. 1: 1230 turns of “.62 mm copper wire d = 0.6 cm, D/d = 12.5,

1/ = 16; 9300/920 = 120. When a capacitor bank of 0.1 F and 740 v was

discharged across the ¢oil, a field of 300 koe was produced, lasting

0.05 sec from the start of the pulse up to the field maximum. This field
was accompanied by & scarcely noticeable increase in resistivity at
hydrogen temperature. Coil no. 2: 266 turns of 0.35-mm wire; d = 0.26 cm,
D/_d a 7.5, l/d = T.5; to increase the strength glass cloth impregnated with
BO-4 (BF-4) glue was placed between the wire layers. On the outside the
coil was also wrapped with a few layers of impregnated glass cloth. After
Card 1/2
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Production of pulsed magnetic ... 3152/3102

the coil was prepared the glue was polymerized. During the experiments %he
coils were immersed in liquid hydrogen. The mechanical stresses in multi-
layer nagnetic coils were investigated. The stresses were measured as
dependent on the current rassing through the coil. Thisg function is most
sengsitive to the central cross-section of the coil. Radial forces provad
to be most dangercus. 4 formula is given for the maximum mechanical
stresses developing in long single-layer short-impulse coils as well as a
‘general expression for the mechanical stresses in the coil. The results of
these calculations angd experiments show that to obtain the maximum fields
it is expedient to design coils with a high ratio of outer external
dianeter to the inner D/d and high ratio of the coil length to the inner
diameter (1/d). By using pulsed coils cooled to low temperatures, it is
possible to carry out investigations in strong fields with low consumption

of energy. Glass-cloth backing mekes it possible to uge fields of up to
A4500 koe. There is 1 Tigure.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar'kov (Physico-
technical Institute AS UkrSSR Khartkov)

. SUBLITTED: May 19, 1961
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.. 8/781/62/000/000/030/036. -

fields of long duration

| aumioms:  Bovovik, Ye. S.i
L s e e

. prmE: . Production of pulséd magneti

A . F_-_kaplazmy iiprobleny pravlyayemogo terﬁ\oyadervk\ogd-sintezaa;» ,
deady 1 -konferentsii po fizike plazmy i probleme ‘upravlyayenykh
ternoyadernykh fpeakt’si.y.}-:-_Piz.‘ete}dx..’inst. AN Ul 5SR. Kiev, =

Tzd-vo AN Uk, SR, 1962, 144-148

o TEXT: Expeniments were made to determine the increase in the curremnt- ,
. -carrying capacity of coils wound with commercial wire (copper) cooled with liquid
. .“hydrogen, When a pulse is; discharged in such a coil, the buildup of the mag-
' “petic field is not limited by the resistance and move energy goes into the
' field, which can be made Lith more intense and longer. The tests have shown
" that the heating ccnditiors of the coil placed in liquid hydrogen are nearly
- adisbatie,.which helps the production of longer pulsed magnetic fields, but that
. not all the energy <toved in the discharge capacitors is utilized, only about
" enme~third going into the nagnetic -energy and one-half ining in the capacitors.
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- Production of pulsed tagnetic fields's.. - §/781/62/000/000/030/038
‘Better utilizatica of the s‘tomdenergylsobtalned when t'he‘ period :Ls neliuced.

Tha ::_g_chanical;smrs'gs arisi oo FRPR ;
Toere are five figm.:e_a;.  ; :.ng d“‘._ U)gthe d:._sS}arkge» do not harm the coil,
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| S/781/62/000/000/031/036

| TITLE: Investigation of possibility of obtaining stationary magnetic fields
- iIn coils edoled with liquid hydrogen L

. SOURCE; Fizika plazmy i problemy upravlyayemogo termoyadernogo sinteza;
doklady I konferentsii po fizike plazmy i probléme upravlyayenykh
termoyadernykh reaktsiy, Fiz.-tekh, inst. AN Ukr. SSR. Kiev, Izd-vo
AN Uir. SSR, 1962. lug . o '

© - TEXT: The possibility is discussed of reducing the energy consumed in the
- production of large stationary magnetic fields with the aid of coils made of pure
- copper and aluninum, cooled: with liquid hydrogen. For the purest commer:ial
-, aluminmen the power excited in the ‘cooled coil decreases by about 500 to 1000 times.
The overall gain in epergy, with allowance for modern liquefaction equipment, is
‘five-fold. The maximum heat loads were investigated under different nooling ccnw
. ditions for coils made of copper wire, the resistance of which is 100 times less.’
~at 20.4°K than at room temperature. Passage of liquid hydroger through the coil
increases the heat removal by several times compared with natural convection.

S Caxd 1/2
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¥ Tnvestigation 'df'pcssiléiiitgﬁqf"_o&aijﬁirig, o S/781/62/000/000/031/035

. The incmésé~'riées"wit1i the]temldsnmnber. In the case of natural convestion .
e heat load is approximately 0,2 watt/sq,com and rises to 0,45 watt/sq.cm when -

ligquid-hydrogen cooling is uied.” For a coil with inside diameter 2.2 on, o.d.
7 cmy and length 6.2 e a field of 43 kOe was maintained about 1 second, and 3y

. k02 was maintained move than 10 seconds, - By replacing the winding in this coil
with one made of pure alumimm and by lengthening the coil, a theoretical value
of 80 kOe is attainable, larger coils should yield not less than 100 kOe,

7_9"
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CAUTHORS:  Borovik: Va. ‘& .l il ool e e s
o i Y8, Busol, T L, Koleo, V. 4,

CTIILE: Tnvestigation afien. oL |

i = gation Of the POSEIBIT 4y nE s - o C
S - for magnetie traps po 1blh ty of using a helium condensation pump

CUSOURCE:  Fiuika ‘mlamme 5 chan PR

L “rzka plazny i problemy uppay]vs L
L ) 3 . 1o s 2 pr‘avl R Lo

| ggmo'dady ! "i’“ferents%'poffimé'ail?g" termoyadernogo sinteza; -
rrovadernyih reaktsi 2y 1 probleme upravlyayemyih
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.- Investigation of the ¥°$5 >

oL ' i e - : 1ign con-
' i s s gsrail. It is concluded that @ hellwh €T
i soh is deseribed in.detail. °i eon Pt o is thus

e ien o gfcﬁl'coeh ilﬁesl?a\";ly protected against _appreciable radiation 27
densation T SN - .= -~ QI ) . :
) ool i iquid hydrogen is des-

rith heliun cordensation pump and with coils cooled with liquid hy g
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BOROVIK, Ye.S.; MIKHATLOV, I.F.; KOSIK, N.A,

Hydrogén liquefiers with high-efficiency heat exchangers. Prib,
i tekh. eksp. 8 no.3:165-168 My-Je '63. (MIRA 16:9)

1, Fiziko-tekianicheskiy institut AN UkrSSR,
(Liquid hydrogen) (Heat exchangers)
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A S 5/126/63/015/001/026/029
242000 . . Eo73/Ek20 -
AUTHGRS Borowik, Xe.s.. Yakovleva. N.G,
TITLE: Investigation of the magnetic properties of binary

systems of the nixed ferrites lcad-barium and
lead-gtrontium

FERLIODICAL: Fizika metallov i metallovedeniye. v.15. no.l, 1963.
151~ LS)I .

TXT:  The investigation of the binary systom Ba).xPbyx0. 6F9203
and  8ry_yPb0.6Fey05 may lead to new high-coercivity materials.
These fcmlt:(w were produced by solid-phase reaction between
feeric oxide and carbonates of barium, strontium and lead. Mixed .
B\—Pb ferrites were produced. from the powdero BaCO3, PbGO~ and
ren'3, whilst Sr-Fb ferrites were produced from the powders

\1(L3 'bCC~ and Fczoz in weight ratios corresponding to the
respective stoichiometric compositlons.u_ The powders were S
carcfully mlxed with water for several hours and then roasted- fom

5 hours at 900°C; blanks werec presscd from the roasted powders

and sintered for 1 hour at various temperaturea to produce .
cylindrical specimens 0,7 to 1 cm long and about 0. 16 cm cross-
Card 1/3
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investipation of the uwagnetic ... " E073/E420 L

ceetion, The magnetic proporties-wére m¢asu:ed in Tields of up

Lo 76070 Ce, The maximuwn magnetic‘energy'(BH)mhxﬂforAthe mixed -
ferrites did not exceed appreciably the respective value of“tho':

onre barium ferrite, whatever the sintering temperature, but -for .
{lie sintering temperatures of 1200 and 1230°C it was considerably
greater than that of the pure lead ferrite., ' (BH)max reached . ;fJ
1.5 x 1¢b gauss Ve for ferrites with x € 0.5 and a sintering
t-mperature of 1230°C. B, showed a nonmonotonidvdepcndnnpa on -
composition for all the sintering temperatures; the maximum, o
regidual induction was 3000 gauss~tor'Bao.25pbo.750.6keaoj .and:

a sintecing temperature of 1230°C. - With increasing lead content

the coercive force of mixed Ba-Pb ferrites.decreased and the

coercive force also decreased with increasing -sintering B -
temperature from 11CC to 1230°C. . For_the'terrltefSrl-bex9.6F¢303A o

the best results were obtained with a sintering tpmperaftur_e.of,/-;'f
120¢°C, 1.55 x 106 gauss Oe for {x NQ.25). ~ For these
compositions as well as for compositions with  x ~0,75 the -
maxima on the (Bi),ax = £(x) curves were observed for all the
sintering temperatures. With optimum sintering -Br"rgached

" . Card 2/3 : L o :
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Investigation of the magnetic .i.f:f 3073/5 30 g

" 28¢0 to 2900 gauss for mixtures with low contont- of Pb. ‘The .
cocrcive force of Sr=Fb ferrites decroauod with increasing Pb
content; the absolute values of yH, ‘decreased with increasing
sintering temperature. The results show:that thess mixed . ..

ferrites are of practical interest as good, hard. forromgnetic S
materials and it is advisable to 1nvestigato tho temry -yatu ol ,//
\

the mixed ferrites barium, strontium and load ) Thsrc are -
4 Tigures. : S S »
) .M Gor'koso

SS5CGCIATION: Khar'kovskiy: gosunivorsitot 1..
(Khar'kov State Univor-:lty 1lnoni A.M Gor'kiy)

SUDMITTED April 4, 1962
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CAUTHORS: BOfii‘)ViR'.,{}_ Ye.S. and Mamaluy, Yu.A.
- TITLE: - “A-study of the temperature dependence of the .

susteptibility of strontium and lead ferrites above .
the Curie point oo

PERYODICAL: Fizika metallov i metallovedeniye, V. 15, no. 2,
. 1963, 300 - 302 .

. e : - ; St < e € o
_ TEXT:  The ferrites Ebo'(FeBQS)G,énq Sro.(-c2u3)6 were

prepared from,ﬂtoichiometric:mixtures of .the ca:bonates,of Sr aad

. Pb and Fe, 0. They were pressed into specimens of 60 x 53 x 5 wmu
- - and anneaiea atj900:PC,for one hou;;-iThey were then reducea to
1.5 x 1.5 x 60 mm by a grinding wheel and baked at 1 200 °c. The

~paramagnetic susceptibility was measured by the Gouy method
(Borovik-Romanov and Kreynes - ZnETF, 1955, 29, 6, 790) and the
results obtained ar¢ shown.in Fig. 1, in which -1 represents the
strontium ferrite and 2 - the lead ferrite. °‘As can be seen, these
curves do not folloy the Curie-Weiss law. The constants of Neel's

- theory (Ann. dus Phys., 1948, 3, 137) are evaluated for tie o

 strontium and Jlead Ferrites and for ihe Ba, Mg, Ni and Mn ferrites,
Card . 1/3 : : '
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R 5/126/63/015/002/026/033

e A study of ..... f"2 f;ii*i"b 1f'—f D0;2/E31h

-« for whlch data have been publlshed. It is concluded that since
“these constants are,ﬁot vexry d*f*e;ent the molecular field
constants of heoxagorial and cubic ferrites are approximately the
same., The atomic Curie constant for the Fe ion in the Ba, Pb and
Sr ferrites is found to be %.73, 5 and 4.25, respectively, which
is in fair agréement with the result reported by Neel for Fe’ ",

ASSOCTIATION: Khartkovskiy gosudarstvennyy universitet
} i S ’Khar'kov State Unlver51uy)
SUBMITTED: = JuJy 10, 962
i

. ::~_.: Card 2/5
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A study of eees - E632/E31%

. UFig. 1¢

R
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R LV s .BS MWEL mm;)/'n B i
P ‘*c% AP3000093 e > | 3/0126/63/015 oo/./o .11/0517

»;j”;‘»' AUTHOR: Borovik, !a. 8.; !akovleva, N. 0. ;

{TITLEs Magnetio propertlaa of the terna.ry compos:lte territes ox bariug strcuxtiuml,y
and Jead - ; B : :

L SDURCE: Fizika matallov 1 metallovedeniyo, v. 15, no. 4, 1963, 511-51'7

" [nopxe TAGS: ternary ferrits system, ferrite margnetic property, Ba, Sx Pb, kLLghly -
‘i coerclve ferromap'net.ic material '

ABSTRACT: The preaent uork ia 8. continuation of an em*lier investigation b;r t.he ,
" .iguthors, However, in the present case ternary instesd of binary systems of Gom=
posite Ba, Sr, snd Pb- ferrites were analyzed, The goal wes to produce higly
lcoercive ferromaqnetic materials, ‘A new tecknique was used in the preparstion of
.hexagonal ferrites, It 'differed from the stendard provedure in the the firat :
stags (a preliminery annealing of BaCO sub 3 and Fe sub 2 O:sub 3 powder) was omit-:
ted. The relatioris betuween the magnetic properties of the ternary ferrite systems i
ito the ferrite composition were determined. The variations in the maximum magnetic:
" energy in a terrary system were elso defined and are 1llustrated in s trilinear
chart, The magnetic properties of the best triple-ferrite com;msitiorna wersa
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- tabillated, as were the caloulated lattice constants for gertain hezagonel forvites,:
The authors conclude that the changes in the technique used conslderably improve

~~!the properties of the compounds, ~The optimal sintering temperaturs yas 1230¢
maintained for one hour, According to X-ray analysis, the composite ferrites of
‘ibinary and ternary systems represent solid replacement sclutions with e hexazonal
lattice, The incremse in BH is due mostly to the increese in residual inducticn
and to an improvement in the hysteresis loop, The reason for this improvement ia B
jnot elear and requires further study, In conelusion the authors express their
. . appreciation to_}!_.ﬁ'[g_,__PQLg_.-_sﬁ, for valuable advlice and the discussion of the resulta,
.i0rig, art. has: 2 tables and & fiqmwres, S

ASSOCTATION: Kher'lcovskiy gbnudarstvenny*y universitet im A, M, Gor'kogo V{K'b'a:gkov B

;_ State University)

| SUBMITTED: 14Juné2 - DATE ACQ: 120wné3 . RNCL: 00 N

SUB CODE: 00 © . NoREFSOV 005 . OTHER: 04 ki
lewd 22 TR ]
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'ACCESSION NRs  AP3000112 s/o126/63/015/004/0633/0.535
. / .
AUTHORS: Borovik, Yo, 8.3 !akovlm. X. 0. o 65 ,

g\ 2 ¢y
TITLE: Magnetic properties of mixed snisotropic Ba, Sr, and Pb ferrites rites L
‘SOURCE: Fizika motallov 1 metallovedeniye, v. 15, no. 4, 1963, 633-635

TOPIC TAGS: nagnetic property, ferrite , anisotropic ferrits ,Ba, Sr, Fb, baril.um, :
. |strontium, lead :
. |ABSTRACT: The influence of grain orientation on the magnetic properties of mixed

ferrites was studied. The textured samples were prepared from the isotrople o
ferrites by the wet grinding, preasing between the poles of an electromegnet,smd . | - -
'sintering. Their megretic yroperties were measured in the direction of the megnetic =
field imparted during the texturing process. The aversge values of the magnetic |
parameters obtained for several sample groups of given compositions are tabulated,
iThe maxdrum magnetic energies of ell the ternary systems approech the high level -
found in anisotropie Ba ferrite, The textured ferrite Srp,75Pby, 250 x 6Fe03 has
the highest magnetic energy of L.4 x 106 gaugs-ergs, Since the hysteresis loons
obteined are not ideally rectangular, the suthors conclude that the megnetic proper-
ties of the ferrites may be advanced further by improving the texturing procedur:, R
Orig. art. hast 2 figures und 1 table.
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' 5/057/63/033/001/012/017
B125/B186 -
W ¥IVI ’
AUTHORS: Borovik,..Y2..S,, Busol, F, I., and Kovalenko, V. A.
TITLE: The investigation of the possibility of using a helium con-

densation pump for evacuation of magnetic traps
PERIODICAL: - Zhurnal tekhnicheskoy fiziki, v. 33, no. 1, 1963, 100 - 104

TFEXT: This report deals with the extremethannlhxﬁsﬂn¢édseig a helium
condensation pump, operating under radiation condition at ~37K, and with :
how to combine sufficiently effective thermal screening of the source with
8 sufficiently high pumping velocity. The experiments were carried out in
8 vacuum chamber enclosing small metallic containers of liquid helium., &
surface cooled by liquid helium can evacuate hydrogen only if the heat 9
added to this surface is considerably less than Uiy ™ (3 to 5)+10~4 w/cn®

[N

At the critical heat load the temperature of the walls of the container
increases by jumps. The helium condensation pump constructed with a view

to studying the possibility of screening such a pump against a large re- 4
lease of heat in the region of the heated plasma proved to be suitable for

.. the ev;cuation of magnetic trapa. . It consists essentially of a cylindrical
"Card 1/2 ' : .
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The investigation of the ... B125/B186 .

tank containing several annular screens filled with liquid helium or hydro-
- gen. It is protected by a copper screen, cooled by liquid nitrogen from )

the radiation of the walls of the vacuum chamber and by a water screen anc

a nitrogen screen from the radiation in the working volume. A helium cdn-

densation pump can be effectively protected agains't a rather intense radig-
‘tion. The radiation trarsmissivity coefficient 7 ean be brought down ever,

below 5.5-10-5 by a careful mreparation of the "nitrogen’screen", In the
present model a pump velocity of 1.25 l/sec nitrogen or 4.68 1/sec hy@rogenj{

is attained per cm2 of the inner surface of the water screen, This is v
about 1/g of. the critical pump velocity. For more.critical heat load, a
helium condensation pump with continuous liquid current and simultaneous
evacuation of the helium vapor should be designed. Preliminary experi-
ments show promising results. There are 3 figures and 1 table,

4 ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Khar!kov (Physico-
technical Institute AS UkrSSR, Khar'kov)

" SUBMITTED: May 30, 1960
~ _Card 2/?
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ACCESSION Ril: AP3005410 5/0057/63/033/008/0973/0981

. 72

AUTI{OR: Borovik,Ye.S.; Busol,F.I.; Yuferov,V.B.: Skibenko,Ye.I. 6i:
T T e,

TITLE: Investigation of a2 supersonic carbon dioxide jet as a target for ionic
ciiarge exchange '

SOURCE: Zhurnalltekhnicheskoy fiziki, v.33, no.8, 1563, D73-981

TOPIC TAGS: high enorgy noutral beam , charge cxchango target ., CC;, 1y hydrogen
ADSTRAGQT:  As part of & continuing program directed toward obtaining hirh cnergy
beawms of ncutral Liydrogen and deuterium atoms, the clharge exchange beiween a high
energy proton bean and a supersonic carboa dicxide jet was investigated. The proton
beam was produced in an arc source of the type described by J.Xistemaker and H.L.
Dowes Dekker (Physica, 16, 198, 1950); it was Zocused by a three eiement olectro-
static lens and encrged through a 1 mm aperturc. The beam current was about 1 md
and the proton onorgy was varied from 15 to 25 kaV. After horizontally traversing
the 30 cn diameter metal charge exchange chamber, the beanm impinged on a calorime-
ter contained within a Faraday cup. Thus both thc beam current and the bBoanm energy
flux could be measurcd and the fraction of noutral stoms present could be obtained.

 Card 1/2
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The jet of purificd carbon dioxide issued firon
bean and was caught on 2 condienser cooled with
carbon dioxide *l\" was incraased from C to 15
ber rose from (1-£)x10-6 to (8-10)x10-5 wa e
¢ensation of the (1“L01 dioxide. A Lurt
iie beam was turncd on;

her sna

tais

OS5 AN

he bem: rcie with inereasing cavbon dioxide £luzx,
< N . . . . - ~ .2 :
cav/sea it attr;nCu a saturation value of 70-75%, which agrees with the
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a2 Lavale nozzle below +the prroton
liguid nitrogen above it. When
ca¥/sec the pressure within the
[34)]

fhis is ascribed to incomplete
111 risc in pressurc would occur vh

the:
chem-

is nseriled to the foriation of €O and Oz molecules,
but the relevant cross scctions could not ho obhtained.

The fraction of
and at a f£lux

neutral at- i
of 10-15
theoretical
sion, we consider it our pleasant
{.Pilipenko and O.G.XKonovakKov

equiii’ alue for a thicis target. "In conclus
duty to express ol doop gratitude to Tal.Yorel,
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) aUnuB Borovihi op ! ?olot-ska;va. V- Gu Fozel . 'a- 6 X
i TmEs Donat:lons fyom hohlor‘s ‘rule in gure aluninu V]

i SOURCE: . etksper. 4 tooret. fiz., v. b5, " 2, 1963, L6-i8
TOPIC TAGS alw:dnmn, puﬂty, ma@etorasistance N Kohler's rule

= \
"4 ABSTRACT: The dependence if the :gsistmue'}on the magmuc field was investi-

1 gated far very pure aluminim. aamples at 20.4,%. The purpose was to check whether
"{Kohler's rule is valid when Rpp3/Ry,2 exceeds 2000. 4 noticeable deviation frau
" iKohler's rule is noted for: h:.gh-;mrity aluminum sample, and it is pointed out _

" that both the behavior of fihe resistance in tle magnetic field and the temperature
- 1 dependence of this rosistance are enoma.ous » fox' reasons that are not clear as
- iyet. Orig. art, has lfig\lre. ‘ _ .

'--:-.Assoczm Q: Flgikovtokhlcheskly institut Akademis neuk Uirainskoy SR R
(Physxcotechnimsl Imatitutn, Acad, Sed. Ukrainien SSR) T

| SUBMITTED: 15Psb63 . . DATE ACQ: ObSept3 . . ENCLs 00
| SUB CODE: PH . - nomsov:,oos . OTHER: 001 SR |
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SINEL'NIKOV, Kirill Dritriyevich; RUTKEVICH, Boris Nikolayevich;
BOROVIK, Ye.S., prof., otv. red.; V.YNBERG, D.A., red.
[Lectures on plasra physics] lLektsii po fizike plagm_v.
Khar'kov, Izd-vo Khar'kovskogo gos. univ. im. Al Gertkogo,
1964. 241 p. {(MIR& 17:7)
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BOROVIK, Ye, S.3 MIKHAYLOV, I. F., kand. tekhn. nauk; KOSIK, N. 4., inzh.

Calculation of the heat exchangers of liquefying machines. Izv.
vys. ucheb, zav.; energ, 7 no.5:118-120 My '64 (MIRA 17:7)

1. Miziko-tekhnicheskiy institut AN UkrS8SR, 2. Chen-korrcspondent
AN UkrSSR (for Borovik).
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" ACCESSION NR: AT4036071 s/2781/63/000/003/0283/0294

AUTHORS: Borovik, Ya. S.; Busol, F. I.; Yuferov, V. B.: Skibenkd,
. _MW},

Ye- I- P
TITLE: Investigation of supersonic jet of carbon dioxide as a tar-
get for charge exchange of ions

SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo
termoyadernogo sinteza. 34, Kharkov, 1962. Fizika plazmy* i prob-
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and
problems of controlled thermonuclear synthesis); doklady¥* konferen—
tsii, no. 3. Kiev, Izd-vo AN UKrSSR, 1963, 283-294

TOPIC TAGS: superscnic gas flow, gas jet, ' charge exchange, magnetic
trap, cryogenic treatment, carbon dioxide, condensation

ABSTRACT: The described investigation is one of the stages of re-
search done by the authors to develop a hydrogen-cooled magnetic

Card - 1/5
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trap and produce intense beams of -fast neutral hydrcgen or deuterium
atoms. On the basis of cryogenic methods developed at the author's
institute, it is proposed to use as charge-exchange targets super-
sonic jets of gases such as CO,, N2, 0., Ar, and H_ flowing in vacu-
um and completely condensed on a coolea surface (7§K). The experi-
ments reported were made with carbon dioxide. The main parameters
of a supersonic jet of this gas are first derived, after which the
experimental setup, the test procedures, and the results are de-
scriped. The investigations give grounds for assuming that in spil
of the fact that the gas was not Fuily condensed anc that an inver
flux of COs solecules was observed, the use of carbon dioxide as a
charge-exchange medium is feasible sarticularly if the pur. .ty of the

4
©
S

o o

v
3
ES
.

cased. The possibi' i
<

gas and the purping-oin rate are incr L
&l can be frozon O L. COa-

maxinum amcunts of carbon dioxide h
denser and the possibility of constructing a closed-cy:le sysizr &
also discussed. TFuture experiments are planned at asceriaining the
possible use of other gases and deeper cooling. “The autlors thank

Cord 2/5
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Ya. M. Fogel', D. V. Pilipenko, and S. G. Konovalov for measuring
the capture cross section and electron loss of fast protons and hy-
drogen atoms in coz." Orig. art. has: 4 figures, 7 formulas, and 1
table.

ASSOCIATION: None

SUBMITTED:. 00 DATE ACQ: 21May64 ENCL: 02
SUB CODE: ME, NP _ NR REF SOV: 007 OTHER: 003
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a0t

ENCLOSURE: 11

Accissxon NR: ATHO0360T1

. Diagram of charge-éxchahge chamber: "j;

1 - chamber, 2 - condenser, 3 =~ screen,
'} - copper plates, 5 - outflow chamber,
6 - Laval nozzle, 7 - Faraday cup with
calorimeter, 8 - direction of beam motion, .
9 - gas inlet, 10 - tomanometer, 11 ~ to pump.

pump L .

Y L ]
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ACCESSION NR: AT402607T1 ' . A ‘ ENCLOSURE: )2
L -
e '

&
. & ')-c“"——-
: w0 // ! Yleld of neutral atoms as a funetion of
. [ /' : the COz flow. Mixed beam of hydrogen
.22 - T ions, E = 19.5 keV

7 % 6 8 0 g
ST cc?sec
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ACCESSION NR: AT4036072 §/2761/63/000/003/0294/0299

AUTHORS: Borovik, Ye. S.; Busol, F. I.; Yuferov, V. B.

TITLE: Investigation of supersonic jets of nitrogen and argon

SOURCE: Konferentsiya po fizike plazmy* i Pxoblemam upravlyayerogo
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob-
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and
problems of controlled thermonuclear synthesis); doklady* konferen-
_tsii, no. 3. Kiev, Izd-vo AN UKrSSR, 1963, 294-299

TOFIC TAGS: supersonic gas flow, gas jet, charge exchange, magnetic
trap, cryogenic treatment, argon, nitrogen, vacuum techrique

ABSTRACT: This is a continuation of a comparion paper (Accession Nr.
AT4036071), except that the gases tested were argon anc nitrogen, and
the condenser was cooled to hydrogen temperature (20.4K). In addi-
tion, in the present setup it was possible to protect the woxrking

Card 1 /3
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volume of the trap against the entry of jet molecules by an "abso-

. lutely black” channel, constituting a tube cooled to low tempera~
ture. The experiment demonstrated the feasibility of the use of
hydrogen cooling for the development of supersonic gas target jets,
and that no additionzl technical problems arise in this connection;
in fact, the vacuum can be improved somewhat. The experiments have
also shown that tubes which are cooled with liquid hydrogen or

- liquid helium are practically “absolutely black” to the molecules

of all gases with sufficiently low vapor tension at the correspond-
ing temperature. It is suggested that in conjunction with effective
 pumping methods this method of protection will find application in
thermonuclear and other devices where large pressure drops are neces-
sary in high or superhigh vacuum. Orig. art. has: 3 figures, 2 for-
mulas, and 1 table. :

ASSOCIATION: None ) ‘-
SUBMITTED: 00 DATE ACQ: 21May64 ENCL: 01
SUB CODE: ME . NR REF SOV: 002 OTHER: 0C1
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b ) L’f-l; F 9’4.', R ¥y, 55 L YU, & 57 By '*;\
_{AUTHOR: Borovik, Ye, S.; Busol, F. I.; Kovalenko, V. A.; Skibenko, Ye. I.; Yuferov, -
L V. B- mmmmnu”:,- _. ’ . N ’ " ?

ORG: Academy of Sciences ‘UsrSSR, Physicotechnical Institute (Akademiya nauk ka-!iéR,/
Fiziko-tekhnicheskiy i.nstitu-t')'—"—'l"“"'w‘—'—--_- "

- "'TI‘TLE: Ionizatlign of fast liydmgén'atoms in strong magnetic fields

SOURCE: - AN Ukr§SR. Piziko—ﬁekhnichgskiy institut, Doklady, no. 052/P-011, 1964,
'| Tonizatsiya bystrykh atomev vodoroda v sil'.norq magnitom pcle, 1-6
- RRTT IS LYy N

| TOPIC TAGS: supérsonic floﬁ,- gas ionization, strong magnetic field, fast particle

- | ABSTRACT: The ionization of fast (30 kev) hydrogen atoms moving through a strong mag-
fnetic field was measured, ‘The magnetic field, reaching a maximum of 60 kg, was pro-

| duced by a multi-turn solencid having a good field uniformity. The neutral beam was
.obtained through charge exchange of the ions paseing through a supersonic gas flog;(/kﬁ“ G
| A schematic diagram shows the set of electrodes used in determining ions and electrons
The neutral beam current (about 10~ % amp) was obtained by using a sensitive calori-
meter calibrated by an ion beam. Typical ion and neutral currents and maguetic field
oscillograms are shown, Such data was used to obtain the graph of the fraction of

| ionized specie as a function of the magnetic field (figure 1). This result and other
Cord . 1/2 . o ;
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_ (,L . L ‘ data lead the authors to zon-
Lo o ST e C .. clude that at lower magnetic
- 50 ¢ : 48 ",96 w144 6;5“6/"”/ fields (in the range 32-51 kg)
- . Lo - - ‘the atoms with the principal
o N / S ~quantum number # = 9 are ionize
A : . ‘od predominantly. At higher
S e : values of the magnetic field,
. / , ~ Y atoms with n = B are also -
3 ionized and the fraction of
: - ionized atoms beging to in- -
o . - : 1 . -° " crease rapidly. This work - ;
2 o : f— —- : ..~ . agrees with the measurements of]
. ' - - / : o - .. " the fraction of the hydrogen
) e _ ’ . atoms which are ionized in
/ 7 . : other reported experiments.
» / o N E < Orig. art, has: 3 figures.
IR . A -
] !’igr 1. . . - ) ; :
- SUB CODE:_ 20/ SUBM DATE: 00/  ORIG REF: 0O&/ OTH REF: 005 B el
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' AUTHOR: 'Knyazev,Yu.P.; Mitin,R.V.; Petrenko,V. I.; Borovik,Ye.3. _ _ .
. . s SR A b 20 .

_ TITLE: Radiation of & high pmséure,argon arc’

* ' SOURCE: Zhurnal tekhnichenkoy fiziki, v.34, no.7, 1964, 1224-1230

i
- TOPIC TAGS: ‘arc radiation,'aré stability, high pressure arc, argon plasma !
" ABSTRACT: The authors have previously described a method for stabilizing a hipgh -
i pressure arc by causing the surrounding gas to,rotate, &and have reported experimen=-
" tal results obtained with helium and argon arcs (Ye.S.Borvnik,R.V.Mitin and Yu.R.

- Knyozev ,ZhTF 31,1329,1961;R.V.Mitin, Yu.R.Kny'azev and V,I.Petrenko,ZhTF 34,340,1964,
“Now they describe two new methods for inducing the stabililzing rotation of the gas.
.- In one series of experiments a disc bearing a number of vanes was rotated at cne em

" of the arc chamber. With this apparatus arcs up to & cm long could be investigated !
at pressures up to 10 MN/'cmz. In; another series, gas was injected tangentially té : ; E
the cylindrical wall of the axc chamber by nozzles, withdrawn through opernings in | !
the end plates, and recirculated by a pump. With this apparatus arcs up to 25 cm -
long could be investigated.at pressures up to 2.5 MN/cm?. High pressure rotatlon
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vt

stabilized argon arcs betweén water-cooled metallic electrodes were investdgated
with the apparatus mentioned above. Currents up'to 150 A were employed. With fixed’
pressure and arc current, the vdltage across the arc increased linearly with the
length of the arc for arcs more than a few centimeters long. The electric.field

i
tage with length. The electric fioeld increased with gas pressure and was approxi- E_,
mately 15 V/cm at a pressure of 8 MN/cm?, The radiation of the arc column wad mea- |
sured with a _thermmocouple taken from a radiation pyrometer and calibrated with sole:
ar radiation against a calorimeter. The radiation was large neuar the electrodes, i'
but the power radiated per unit length by the arc column was constant and only a
few percent less than the product of the are current by the olectric field in the !
column, This confirms a previous .conjeature that the energy loss from the arc cole

umn by convection is smnll.‘Mpst of the energy supplied to arcs more than a few -?” ’ §

centimeters long was lost by radiation, Orig.art.has: 3 formulas, 5 figures and 1 ! §
! table. , : : : . . . : i
‘ e : S ' . i
" ASSOCIATION: none o A : - ; 3
N . . X N . S T i
. SUBMITTED: 04Jul63 ! A o ENCL: 00 g i
i .- . : . ; 4
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Helium liquefisr with flow-through liquid heat exchangers.
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. AUTHOR: Borovik, Ye. S;} Wogel', N. Ya.; Litvinanko, Yu, A?”/ >

o : _ i
- TITIE: Study of magnetic flux Jjumps in hard supsreonduchiors in pulsed mugnetic
. fields : 2/, 4T

E ﬁgamﬁfs Zhurnal eksyerixﬁeutal'noy"i teoreticheskoy fiziki, v. 19, no. 2, 1965,

TOPIC TAGS: ferromagnetic s@:pércbnductivity',' nibbium, niobjum compound, SuEI_'-_; .
.1 conducting alloy, phase transition L ‘ ’

R ) r: 8 R : o . .
.| ABSTRACT:,, The duthors imvestigated the magnetic-flux Jurps occarring in NbaSn -7
., and Nb_z_z;’rzn pulsed magnetins fields, The smmples were prepared by a prd‘&:dure: da- 1
 scribed elsewhere (V. D. Brodich et al., ZhETF v. k4, 110, 1963), and the technique
. of producing strong magnet:ic-flux pulses was one develop2d by ona of the authors
i earlier (Borovik, with A. . Limar', ZhETF v. 31, 939, 1451}, The main neasure-
ments were made at %.2K,  but some of the measurements of NbySn were made in the
. temperature range 14.5:-18X. The changes in flux accompanying the jumps ranged
i from 1 x 10°2 to It G-on, and the Jjump durations ranged from 2 x 10”5 to 5 x 10™¢
- secs Each jump is connected with a partial penetration ¢f the flux into the supere:
. conductor, The relation bietween the jumps and the critical fields of the supere !

e

lcwife

e e e e e et s i oo s Stk et # mre et Decton s aen 4
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. i conductor is discussed, as are various factors governing the negnitudes and dura- - -
-7 ‘tions of the jumps. It is concluded that the experinental data do not show eon- | 7
- elusively whether the observed flux jumps are associated with the existence of in= ! ...
. dividual regions of superconductivity with aifferent parameters, or vhether they !

i are connected with same microscopic processes waich 1imit the rete of phase transis |-
 ‘tijon. "The authors ‘thank Professor M. I. Keganav, );’o:r a discussion of the work." -

. Orig. arte has: 5 figures and 1 formula. s ' BTN
" ASSOCIATION: Piziko-texhnicheskiy institut Akademii nauk Ukrainskoy SSR (Physieo- | .. -
‘technical Institute, Academy of Sciences, Ulrainian SSE) @ . EEE

7 v s 51 . :
| SURMITTED: 15Mar65 . ENi: 0 .. - SUB CODEs S8,-EM
_NR REF SOV: OO4 © . omER: o s S
C°'d~-.2[g....-f_w...v i e . ' . i et
"
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BOROVIK, Ys.S5.; VOLOTSKAYA, V.G.
—

L

Anisotropy cf the galvanomagnetic prope:r‘fviis of ;;?;:e Zém;;nzm
in strong effective fields. Zhur. eksp. 1 leor. .(MIRA 4
1554-1561 Je '65. v

1. Figiko-tekhnicheskiy institut AN UkrSSR.
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- |which ig described in this work, - Magnetic flelds in the hmagnetic trap of 10 tesla
were attained by cooling multiturn (8280 turns) coils with an inner ciameter of § ‘
~{em. Two-stage cooling with liquid nitrogen followed by liquid hydrogen to 20.40K -
“'made it possible to energize the coil twice an hour, The coils and cooling system
construction are described in detazil. The inductance and resistance of such coils |
was determined to be 0.8 h ana 0.2) ohms at low temperature, Two coil sections .
with variable separation along their axis can be used to provide a suitable magnet-
ic field configuration normally forming a working volume of 3,35+20°Y% p 3 with a '
i

very uniform field. The entire assembly was placed in a vacuum jar in which the

neutral injection experinent is performed. Very high capaciity pumps (70 m3/gec)
provide the necessary vacuwm conditions, Orig. art. has: .6 figures,

e St g o g 1oL
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- ACC NR: AT6008842 - SOURCE CODE: UR/0000/65/000/000/0040/004%

SR ST *,n._:.,—ﬁm.i '

'AUTHOR: Borovik, Ye. S.3" Bus«il,.':‘f‘.b“l.; Kovalenko, V. A.4 !;k:ibenko;. Ye. 1.; Yuferov, |
Bil | -

v. B. .

;'_oﬁs: noneA" ] T : o _ Cos
AT ey 2]

TITLE: Ionization of fast hydrogen atoms in -a stronj magnetic field .
SOURCE: AN UkrSSR. Magriitnyys lovushki. (Magnetic traps). Kiev, Naukova dumka, 186, |
40-ht AT N S :

_ |- TOPIC TAGS: strong maghetié'field, hydrogen plasma,‘gés'ionizatiou, charge exchanué,'; ?
- | plasma physics , atom , fast particle : ' _ S R

ABSTRACT: Data are given from preliminary experiments on determining the fraction of
a-hydrogen atems with an energy of 30 kev ionized by the Lorentz force in a magnetic
field with an intensity of up to 60 kev. In contrast to Sweetman's experiments (D. R.
Sweetman, Nuclear Fusion Suppl. 1962, part 1, p 279) where the quantity & was evaluat-
ed from the stream of fast atoms generated during charge exchange hetween trapped - ]
jons, the authors of this paper measured directly the number of ions formed when & _
beam of neutral hydrogen atoms passes through a magnetic field. A strong magnetic
field was produced by two copper solenoids with internal and external diameters of 5

and 22 cm respectively. The solenoids were cooled to low temperatures and supplied

: .-Ccra 1/3
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by a battery of capacitors. The buildup time for a maximun field intensity of about
60 kilogauss in the center of the gap betvween the coils was 0.26 seconds. There was
a 4.5% reduction in the field at a radius of 2.5 o from the axis. The beam of neu-
tral hydrogen atoms was produced by charge exchange between an ion beam and a super-
sonic jet of carbon dioxide frozen on a surface cooled by liquid hydrogen. The charge
exchange target was 0.9 meters from the axis of the magnetic system. The fraction of
the particles ionized in the central region of the field (with a radius of about 2.2
on) was determined by simultaneously measuring the equivalent "current” of the neutral
atoms and the ion current thirough the central collector (see figure) situated with re-
spect to the beam and to the two other collectors (input and output) in such a way
i . Diagram showing the location of the ion
-+ collectors in the magnetic field:
7 " i--beam of hydrogen atoms; 2--diaphragm; 3--
- \ central region of the field; 4--imput collect-
| - or; S--central collector; 6--output collector
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muthal drift in the nohhomogeneous field only for the case of fields exceedihg 25

kilogauss. In the case of weaker fields, some of the ions from the central regicn are b=

incident on the input and output collectors and when the fields zre still weaker (be~
low 12-15 kilogauss) not one of the particles ionized in this region of the field can
reach the central collector. A curve is given showing the fraction of atems ionjzed

in the central region of the field as a function of field intensity. A ccmparison be-}

twean this curve and the data in the literature on ionizatien thresholds and regions
for individual levels of the hydrogen atom with a given principal quantum number n

shows that atoms with n = 9 are ionized in magnetic fields ranging from approximately |

32 to 51 kilogauss. Jonization of atoms with n = 8 takes place in still stronger
fields. Even in extremely strong fields, o continues to grow rapidly with an increase
in H. In some experiments the current through the output collector was much greater
than could have been expectpd for residual gas ionization. This shows that a consi-
derable numbér of hydrogen atoms may have been ezcited to levels which allowed them a
mean free path of several centimeters in strong magnetic fields without ionizaticm.
Orig. art. has: 3 figures. : : :
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ACC NR: AT6008848 " SOURCE CODE: UR/0000/65/000/000/2105/01.3
AUTHOR: Borovik, Ye. S.; Nikolayev, G. T.; Sharewskiy, B, A. : 517
bt ey T ) . ) :
ORG: none ‘
D

TITLE: Heated condem;at:.on p\mps

SOURCE: AN UkrSSR. Hagmtnyye lovushh (Magnet:.c traps). Kiev, Naukova dumka, 1965,
105-113 i

TOPIC TAGS: high vacuum"pmp,‘ ultrahigh vacuum, ‘t.low temperature effoct 'liqui.d
helium // r 2/

ABSTRACT: Heated condensation punps.’ whxchkoperatw at hydrogen:or helium tempera tures
ave designed for producing a sug"'_ﬁ'igh vactum (2197 10-1071) mn Hg) in large metal.ves-
sels for a relatively short time. The authors discuss the dewvelopment of the heiated
.hydrogen condensation pump and data from pr-ellmmary experimeni:s on the use of liquid
helium in a heated condensation pump. It is pointed out that a nitrogen screen ‘has an
extremely low coefficient of absorption for thermal radiation under ultrahigh vacuum
conditions unless it is specially darkened and therefore the lydrogen condensation pum
is practically unprotacted by this type of screen from thermal radiation. It is. al-
so noted that an cil rhffuszon punp which has not been subjected to the action of at-
mospheric air may operate without a nitrogen trap with no reduction in the ultranigh
vacuum characteristics of the installation. These facts were used to simplify the con-

Card 1/2

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510017-9"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510017-9

_1_24050=66 : '
ACC NR: AT60088u8 O

struction of a heated hydrogen condensation pump by eliminating the nitrogen screan as
well as to simplify and perfect the system for breaking in the installation by using

oil diffusion pumps. The system of hot conditioning was also simplified by reducing

the temperature and duration of heating. It was found that normal heating of the in-:
stallation reduces the pressure to a minimum, after which it slowly increases at a rate
equivalent to leakage of noncondensed gases into the system: <10 ° pt/sec when the
valve connecting the installation to the diffusion pump is closed. If the hydrogen
vapor is evacuated from the hydrogen pump, the increase in pressure begins 1.5-2 hours
later. The mechanism :responsible for this phenomenon has not yet been studied in

detail. However it has been. established that the sources of unccndensed gas are ‘the
glass lead-ins of the monometric tube, and also the flange connezctions which are 1200l
ed later than the walls of the installation. Additional cooling of the glass leads !
or flanges reduces the effect. Preliminary experiments on the use of liquid heliim !
in heated condensation pumps showed that these pumps produce a higher and more stable
wvacuum, other conditions being equal. These experiments are still in progress. Crig. |
art. has: 4 figures. = - ' 5
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AUTHOR: Borovik, Ye, 25"‘.; Katx'ich,‘ N. P.; Nikolayey, G, Ta : /17/?
ORG: no;e = o = ’ liﬂ7L/
TITLE: Vaporization of gﬁmw H'; jons and penetration of these lons in-
to the surface \% ‘%

SOURCE: AN UkrSSR. Magnitnyye lovushki (Magnezt‘ic traps). Kiev, Naukova, dumka, 1965,
"130-136 . :

TCPIC TAGS: hydrogen, stainless steel, vaporization, charged particle

ABSTRACT: The authors studied the vaporization coefficient for stainless steel Lom-
barded by H; ions as well as the penetration factor for these ions. A diagram of
the measurement chamber is shown in the figure. Before bombardment, the target was
degassed by heating to approximately 400°C for three hours. Target 3 (made from
AX18NOT stainless steel) is fastened in holder 4. The target holder is insulated from
the measurement chamber by a glass junction so that the ion current may be measured
directly during bombardment .of the target. The target was heated simultaneously with |——
the measurement chamber by an external heater to approximately 300°C for three hours.
Collector & (made from 0.05 mm aluminum foil) is a truncated cone with a diameter of
35 mm at the base and 2% mm at the apex. The collector is 70 mm long and is protect- |-
ed from the ion beam by screen 5§ (made from stainless steel). A hydrogen condemsation

1.Card 1/3
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: p\np was used forx- evacuating the neasurement chambﬁr during degassing. After heating,|
. liquxd helium was poured into the helium
" condensation pumps and liquid hydrogen was
poured into hydrogen condensation pump I.
The measurement: chamber was then dlsmmnect—
ed from hydrogen condensation pump 2 by heat
ed metal valve 7. This method gave a final
pressure of no mope than 1:10°7 mm Hg. A
beam of 35 kev H; ions incident on target
3 was electrically recorded by applying a
blocking potential across collector 6. The
current of the ion beam was ordinarily 100-
-180 pa. The hydrogen ions penetrate part
way into the target as they strike and the
vaporized metal of the target is accumulat-
ed by the collector. The following forinulas
are given for calculating the ccefficient of]
vaporization a and the penetration factor n:

Eo R _
R 157 lo-"tm - A e

‘Cord .2/‘3 .
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where APt is the reductlon in the weight of the galrget; AP(’ is the increase in the

weight of the collector; 7 is the current of the H;;+ ion beam in amperes; q is the
charge of an electron in coulombs; ¢ is the time of target bombardment in seconds: P
9.3:10 23 is the weight of a single iron atom in grams and 1.6710 24 is_the weight of,
a single hydrogen atom in grams, The results show a coefficient of 9+10 3 for vapri-
zation of stainless steel by H;  ions with an energy of 35 kev, and a penetration fac-
tor of 0.5, Orig. art. has: 2 figures, 1 table! ? formulas,
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VGL-2 cryogenic mugnetic trap

1

TITLE:

SOURCE: Atomneys energiya, v. 21, no. 2, 1966, 130-131
IMAGRETIC. TRAL DEY/CE, .
TOPIC TAGS: ,magnetic trap, hydrogen plasma, deuterium, plasma heating, plasma in-
Jection, cryogenic lLiquid cooling/VGI~2 magnetic trap OEviCE.
S,

_ ABSTRACT: Since one of the means of producing & hot plasma is to inject intense
beams of fast neutral hydrogen or deuterium atoms into a magnetic field, where they
can be ionized, the authors describe the processes accompanying the filling of a small
magnetic trap in which a strong magnetic field is produced. (Fig. 1) The trep dif-
fers from earlier designs in that the strong magnetjc field up to (105 kG) is pro-

- duced by a copper cinil cooled with liquid nitrogen'k which is also used to cool the
outside of the vacuwm chamber and thus permits a vacuum as low as v 5 X 1010 orr to
be maintained in it. An Ardenne type source is used for the hydrogen-ion beanm, the
charge exchange being in a supersonic 002 stream condensed on a surface cooied to
20.4K. The fraction of the neutral beam ionized in the wording region of the chamber

TR e o A P e

Cord 1/3 .. , UDC: 533.9
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Fig. 1. Disgram of VGL-2 trap. a- section
along beam axis, b -- along field axis; 1 -

ion source, 2 ~ charge exchange chamber, 3 -
magnetic system, & - vacuum jacket, 5 - beam 4 7 {8 .
inlet, 6 - to pump, 7 - helium tondensation %
pump, 8 - hydrogen pump, 9 - nitrogen screen -
;—;;'. = TR S ‘_1 o T
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O

was of the order of 5 x 10"5. The plasma density was determined from the inteasity
of flux of fast atoms leaving the plasma as a result of charge exchange betweea the
jons and the residual gas, and also from the value of the ig,jected current in the

trap. The valuee obtained were v (3--4) x 107 and ~ 3 x 10 .cm‘.3, respectively, the
difference being due to a small redistribution or the ion velocities in the plasma.
Orig. art. has: 2 figures and 2 formulas [02]

SUB CODE: 20/ SUBM DATE: OlApr66/ ORIG REF: 003/ OTH REF: 003 / ATD PRESS:
5089 )
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36 SIRHAYLOV W, Uwshailov
BOROVIK, Ye,S. [Berovyi, 15,8, ] UIRHAYLOV, T.f Uwsheliov,

[Kooyk, M.A.]

Study of heat transfer and hydr
counterflov heat exchangers. Ukr.

J1 'Ok

1. Fiziko-tekhnichegkiy ingtitut Al

anlic resistence in coil-piie
fig, zhur, 9 no 7749738

UrrSsiz, rhar'kov.
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BORDVIK, Ye,S.; MAMALUY, Yu,A,

Tenibéi-ature dependence of the magnetic permeability and anisouropic
energy in certain systems of mixed ferroxplana. Fiz.met, metallcred,

18 no.5:703-710 N 164, (MIRA 18:4)

1. Khar'kovskly gosudarstvennyy universitet im. A.M.Gor'kogo.
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BLINOVA, V.N.; DEMIDOV, 4.A.; KOLIN, Ya.S.; MAKUSHKIN, Ya.G.; MYZIN, L.M.:
PERMYAKOV, N.P.; PONEDIIXO, A.I,; BORQVIK, Z.G.; YEFREMOV, L.4,;
KOPAYGORODSKIY, A.B.; MARINOV, A. W7 REKHOROSHKOVA, 0.I.; POKROVSKIY,
A.P.; ROMANCVSKIY, A.A.; RASSADNIKOV, Ye.I., red.; SAVEL'YEV, V.I.,
red,; FRIDKIN, A.M., tekhn.red,

[Blectric power in the Uzals during the past 40 years] Energetika
Urela za 40 let., Moskva, Gos, energ, izd-vo, 1958. 141 p.
(MIRA 11:5)

(Ural Mountain region--Blectric powsr)
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BOROVIK, Zinoviy Grigor'yevich; MARKOV, K.M., inzh., retsenzent;
"’—’Lﬁmgﬂ), AV, ihE‘K’:; red.; DUGINA, N.A,, tekhn. red.

[Technological inmovations for saving electric power] Tekl?-
nicheskie usovershemstvovaniia dlia ekomomil elektroenergii.
Pod red.A.V.Kcvalenko, Moskva, Mashgiz, 1961. 30 p.

(MIRA 15:4)

(Electrie furnaces) (Blectric power)
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BAGROV, O.N.; BOROVIK, 2.G.

Accelerate prepara‘ti‘éu gor conversion to gas. Stroi, t.rubogx:);é.'”
8 mno.dt4-5 Mr '63. (vx s

5 X
_Ural'skiy sovet narodnogé'khozyaysiva, Sverdlovsk.
1, Sredne-lral skly (Gaa? )
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Magnetic gusceptibility

Nov 51

"Mggnetic Susceptibility of mo.ﬂmou%mmnﬂmwuu
gmﬂm&ﬁom... A. S. Borovik-Romanov, Inst of
Phys Problems, Acad Sci USSR

" yol XXI, No 11,

wzhur Eksper i Teoret Fiz
pp 1303-1308

es of magnetic susceptibili-
O and of solid Oz at 20°K
of susceptibility

Measured absolute valu
ties of 1iquid Op at T7
and studied the thermal behavior
of solid O2 between 20 end 1L°K and between 4.2
and 1.5%K. Established that gusceptibility of Op
petveen 20 m_Em

decreases 9% following squere law
. . 204T99

dm,mm\quuwnu - Magnetic Susceptibility Nov 51
g (contd)

140K, at 4.2 K keeps same value as at 1k K and ex-
hibits a weak 1inear increas ,
4.2 and 1.5 K. Processed researc
ballistic method, improving sensitivity. Acknovl-
edges assistance of P. G. Strelkov and X. Ye...
Alekseyevekiy. gubmitted 8 Dec 50-

20WT99
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BOROVIE-RO:ANCV, A S.

USSR /Physics - Low Temperatures 1 Mar 52
Liquid Hydrogen

"A New-Type Gas Thermometer and the Determination of

the Temperature of Boiling Hydrogen," £A. S. Borovik-
Romanov, P. G. Strelkov, Moscow State Inst of Meas-
ures and Measuring }Znstnments

"ok Ak Neuk SSSR" Vol 83, No 1, PP 59-61

B‘y subject instruments the authors obtain the fol-
" lowing velue for subject temp of boiling hydrogen:
90.380 £ 0.0022°A. Submitted 9 Jen 52 by Acad M. M.

Dubinin.
23uT92
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S A N N P G e

USSR/Fitting Out of laboratcries - Instruments, Their Theory, Construction, and
Use, H

Abst Journal: Referat Zhur - Khimiya, No 19, 1956, 62010

Author: Brovik-Remanov, A. S., Orlova, M. P., Strelkov, P. G.
N— e

Institutions None
Title: Apparatus forr Duplicating Boiling Point of Hydrogen

Original _
Periodical: Zh. tekhn. fiziki, 1954, 24, No 7, 1219-1223

Abstract: The apparatus consists of a dual condensation thermometer set in
sockets of a copper block, immersed in & hydrogen bath together
with a thoroughly checked platinum resistance thermometer. Errors
in duplication of the bolling point of hydrogen by means of this
procedure do not exceed 0.003°. )
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# Thernodynam studies atlow temprratures. G R A R R PR BB
uremen temperatures between 12° and 300°K. - I’ (= : - U
‘Strelkovy A: 8. Boroviz-Romanov, anmt’ M. .P. Orlora

* (Moscow! msr.—mmm Measuring " App.).
Zhur, Pis. Khim, 28, 245-52(1954); cl. Cut. 36, 34406, —
‘A -techpiqueis deseribed for construction and culbration
‘of- Pt risistance. thermometers o the internations| scale.
“The b,p; ofan equil. mixt, of ortho- aitd para-I1 wes meas-
agred: incian: illustrated app. conisisting of 2 condensation
thermenaeters (4 and B CIn'A, H was condenepd in o
bulb (i contg. Cr:Ds ge “{for catatvsis of ortho-pird con
_version:lof H) which wa} conticcted through tublng to &
i manomijter, - In B, the bull (3} {wittiont catidyst) wns
+ cotinected to a manometer and to a Pt spiral {4); a tube
| with ortho-para conversion catalyst, and a bhulb (5).
©Gaswa  driven through 3 by heating ot cooling 5. With the
! . of:H so measured ns reference point, thermomtters
1d e calibrated. with o max. ercof of 0.003-0.04°
U The'b: ;of nataral H, sneasured with 2 gas thermomitter,
- with 20).38°K. on the abs. Jnternationat acale. " This tech- ~
* nigue jp4rmits measurenent of temps. from 12 to 300°K..
.. with a deviation not over 0.04° from the thermidytiamic
* seale and @ gensitivity of 0.0001 . Meaiure-
. 'ment 0f heat capacity of solid br
© 12° a1d 300°K. P.'G. Strelke
. Kostnjukov, G, G. Mirskaya; 8
| 459-7it~A vacunm calgrimeter is ¢
o for th precise measurement of 1un§ .
"-in the 12-300°K. range of bodies w! ich are sol i
~-at rotim- temp: “The mpp.. cquipped with screens tontg.’
' thermpcouples for the mueasurersent of i.at foy and an
" elaboiate elec, relay system, will measure - temps. near
~-300°K.. and 12°K. within X 10-4 ond & X 104 degree,
resp. " Supplied energy {~ measwed - ithin o.oa‘;& .
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USSﬁ/Physics -[? Magnetic properties of ions
Card 1/1 Pub. 146 - 8/uk

Authof Borovik-Romenov, A. S.; Kreynes, N. M.

Magnetic properties of trivalent ions of europium and samarium

Zhur. eksp. 1 teor. fiz., 29, No 6(12), Dec 1955, T90-797

Title

Periodical

Measurements of the magnebic susceptibility of Eu0s3, SmCy (in two

crystalline modifications) and of sz(czoh) 3-10 H,0 from 12 to 300°K.
The authors discover & strong dependence of the magnetic properties
of samarium ion upon the crystalline structure of the compound in
which it is a constituent. With decreuase in the influence of the
crystalline field the experimental curves of the temperature de-
pendence of magnetic susceptibility approach the theoretic curve of
Van Fleck for free ions. They descrite the apparatus used for tte
measurement of the magnetic susceptibility in & wide range tempera-
ture. The authors thank Professor F. G. Strelkov for his interest
and Professor I. N. Zaozerskiy for supplying specimens and giving ad-
vice. Twelve references.

Abstract

Institution : Moscow state Institute of Measurements and Measuring Instruments

Submitted « August 10, 1954

—_—  ——————
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BOROVIK-ROMANOV, A. S, and ORLOVA, M. P. (Hoscou)

Mu Carbonates and Mu-Oxydes," FPoper

"Mapgnetic Properties of Go and
£ Megnetic Phenomena,

preserted et the Internetionsl Conference on Physics ©
Sverdlovsk, USSR, 23-31 May 1956.
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BORGVIK-BOMANOV, A, S. , KARASIK, B. R. and KRLIELS, S {

- 5 I 3 ? 2 - 2

paper presented at the Internstional Conference on P
avordlovsk, USSR, 23-31 May 1936.
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SUBJECT USSR / PHYSICS caRD 1/ 2 PA - 132}
AUTHOR. OROVIK-ROMAROY, 4.5., KARASIK, V.R., KREJNES, N.i. " o
. TITLE %ﬁ?“iﬁﬁfrﬁffumﬁgneffsm-of the Dehydrated sulphates of Ni Fe
co++ CU.++
’

PERIODICAL  Zurn.eksp.l teor.fis, 31, fasc. 1, 18-24 (1956)
Tesued: 9/ 1956 reviewed: 10 / 1956

Maratus and samples: ¥agnetic gusceptibility is measured by the FARADAY xnethod
]by means of an apparatus developed by BOROVIK-ROMANOY and KREJNES. This apparatus

is suited for measuring within the temperature range of 12-300°K. Temperature Was
measured by means of a copper-constantan thermocouple. Susceptibility was measured
at different values of field strength of from 500-2500 cersted. All gamples €X-
amined were won by eliminating water from the corresponding crystal hydraties.

Measuring results: The nagnetio susceptibility of all 4 dehydrated sulpha‘es was
measured at temperatured of from 13 %o 300° K. For the molar susceptibili'by of
NiSO4, FeSO4 and 00504 4,97;'12,4 and 9,87 respeotively was found. 211 these three

sulphates have & characteristic maximum of gusceptibility at the CURIE temperature
of T4 = 37°K for NiSO0, 21°K for FesO,, end 15,5°K for CoS0,. At temperatures

that are considerably bigheT than CURIE-temperature the CURIE-WEISS rule

= C/(T + 9) helds good for all sulphates. The susceptibility of (!uSO4 in-
creases poticeably at temperatures below 20° K, gnd it diminishes con-
giderably at ~ 359 K. various differences as against the results obtained by
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. SUBJECT USSR / PHYSIGS carD 1/ 2 PA - 1780
AUTHOB : BOROV K"ROMSOV] A Se ] ORLOVA, H.P.
TITLE The Magnetio Properties of the Carbonates of Cobalt and Manzanese.

. PERIODICAL Zurn.eksp.i teor.fis,31, fasc.4, 579-582 (1956)
Issued: 1/ 1957

Here the temperature dependence of the magretic susceptibility of x.mcoB and of

s waterless CoCO; preparation is investigated within the temperature range of
from 14 to 300°.” Three different ktn(!O3 samples were investigated: en undried

industrial preparation, end the same preparation dried at 160° €} the third
preparation was made by the authors themselves by means of the heating for 20
hours (at 160° ¢) of a saturated golution of MnCl, with CaCO, in a gealed test

glass. The values obtained in the case of the first and third sample were al-
ways lower than in the case of the second. This is due to the presence of water

in the first sample and of CaCO -remains in the second sample. After the
necessary corrections the susceptibilities of all three samples were in agreement

within the limits of measuring errors throughout the eatire temperature range.
Further, two samples of waterless CoCO, were examined, which had been produced,

like the MnCO,, by the heating of CoCl, and CaCO, in a sealed ampule. The results

obtained for both samples were in agreement within the 1limits of measuring errors.
Susceptibilities were measured by FARADAY'S method. The temperature depenience
of the magnetic susceptibility of both carbonates at higher temperatures satisfies

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510017-9"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206510017-9

Zurn.eksp.i teor.fis,31,fasc.4,579~582 (1956) CaRD 2 / 2 PA - 17860
the law by CURIE-WEISS /‘{m - CM(T + Q). The values of the constants G, and @

are shown in a table. The same table contains the values of M rcp computed from
the here measured values of CM and the theoretical values of d“eff computed on

the assumption of the total "freezing in" of the orbital moments.
Below a certain critical temperature T permeability increases sharply and de-

pends considerably on field strength. Also a slight hysteresis is found. A%
temperatures of less thar Tc and at. field strengths of more than 600 grated the

dependence of the magnetic moment M on the field strength H can be represented
as the sum of two terms M = M + 'H. Similar isothermes were obtained elso
for €CoC0,. The temperature dependence of M in the case of MnCO3 and 00005 has

the shape which is characteristic of the "gettling curve". However, at T— O
the value of MO tends towards a considerably lower value than might be expected
in the case of ferromagnetic saturation: For Ix!nCO3 P M - 68, YUporr = 32000,
for CoCO3 : Mo = 400 to 1000, uferr = 27200. The results obtained can be ex-
plained qualitatively by assuming that an antiferromagnetic process occurs in
manganese- and cobalt manganate below Tc'

INSTITUTION: All-Soviet Institution for Physical, Techniocal, and Radiotechnical
lieasuring.
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UTHO ROMS ' 56-5-49/55
=, d OV A.S. WVA’M.-P. ‘

r s g?xneoxéneti 1ql“ 2 ert;es of Manganese Oxides at Tempemtur:;

TITLE of 20 - }008 K. (Megn!tayye svaystiva kiu%orodrwkh sgyedineniy
marganiph pri tempemt\u'axh'-o; i,’:(;kio zg(')_.] Keoiu.;zialx{xi ;,

bIE) ’
CAL: Zhurnal Eksperim, i Teoret. ’
FERIODE pp 1255- 1256 (u.s.S.R.}

ABSTRACT: In oonnection with the anomalous magnetic behavior of manganeue.

carbonate below 310 K beooming known th:“ fol];:{;gor;a%m:e;go ok,
) investigated with a temperature

g:im.or z:.ouicn tﬁ: following was found with respect to their

pagnetic behavior.

)
1. llnjok tas ferramagnetic properties below 42,5 K,
2.) Mng03 remains a pasmmagnetic substence within the entire in-
. h L o
vestignted temperature domain of 20-300° K.
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ABSTRACT From the measured dependence of reciprocal susceptibility on { ampera-
ture a minimum for CoF, at 380K 1is observeable which occurs simul-
taneously wish the jump on the occasion of the measuring of heat
capacity.The magnetic susoeptibility obeys the Curie-hielss relation
above 55°K with the constants (@ =-5° and Cn = 0,875 (per mol.

A strong anisotropy of the Cot+ -ions in the paramagr.etic state was
further observed as 8 peouliarity for CoFp.There are 2 figures.
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¢ TITLE: An Anomalous mgpgnetic Pransition in Anhydrous Copper Sulphate
(Ancmal‘nyy usgnitnyy perekhod v pezvodnom sul'fate medi)

PERIODICAL: ghurnal Bksperimental'noy i Teoreticheskoy Fiziki, 1957
Vol. 33, Nr 5, pP- 1119-1122 (USSR)

ABSTRACT: Two anhydrous small crystalline CuS04 -preparations (approx.
1 x 0,2 X 0,2 mm) ) obtained by dgifferent weys, were exanined
within the temperature range of 1,5 to 300 K with respect to their

magnetioc properties.

tt resalts from the curve of functional ralationship of tempsr-
ature of the reciprocal molecular susceptibility (1/x,) that
between 300 and 120°K, with the parameters © = -77,5° and C=

= 0,517, the low of Curis-feiss is complied with. bt T, = 34,4°K
a clear break occurs from which on CuS04 ijs likely to become
anti-ferromagnetio. he transition into the anti-ferromagnetic
stete is accampanied by an anomalous increases of the susceptibi-
1ity up to the double value, within a temperature interval of
~1,50K. This phenomenon occurs with all investigated field
strengtas of 3370, 6660, 9700, 11780 and 12900 Oe. There are 4
figures and 5 references, 3 of which are Slavic.
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