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The advantage of the new method of electromagnetic isotopes separation in the crossed electric and magnetic fields in comparison
with an ordinary method with the presence of only magnetic field is shown in the paper. It is also shown that the theory of ordinary
method of isotopes separation in the magnetic field of linear current, written in article of Bardakov V.M. etc. in ZTF, 2010, Vol. 80,
No. 10, pp. 115-119, is built wrong.
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EIIE PA3 O IPEUMYIUIECTBAX HOBOI'O METOJIA SJIEKTPOMATHUTHOI'O PA3JAEJEHUSA U30TOIIOB
10.A. Kupouknn', A.JO. Kupouknn®
! Xapvroscxuii nayuonansmoui ynusepcumem um. B.H. Kapasuna
61022, Xapvkos, nn. Ce0600vl, 4
ZHaquHaﬂbezﬁ YHUBEpcUumem epaxcOancKoul sauumol Yxpaunol
61023, Xapvkos, yn. Yepuviwesckozo, 94

B pabore mokazaHO MPEUMYIIECTBO HOBOI'O METOJA AIICKTPOMATHUTHOTO Pa3leNICHHS U30TOIOB B CKPEIICHHBIX AJICKTPUICCKOM U
MarHUTHOM TIOJISIX TIO CPaBHEHHIO C OOBIYHBIM METOJOM IPH HAJHYHH TOJIBKO MAarHUTHOTO mois. Takke MOKa3aHO, YTO TEOPHUs
00BIYHOTO METO/IA PA3ICNICHHs] U30TOIIOB B MArHUTHOM TI0JIC JIMHEHHOTO TOKa, H3JI0XkKeHHast B pabote bapnakosa B.M. u np. B XKTD,
2010, T. 80, Beim. 10, C. 115-119, noctpoeHa HeBepHO.
KJIFOYEBBIE CJIOBA: s51eKTpOMarHuTHOE 10J1€, U30TOII, pa3AeieHHe, TOK, TPACKTOPHS

HIE PA3 ITPO MIEPEBATH HOBOI'O METOJIA EJIEKTPOMATHITHOI'O PO3AIVIEHHSA I30TOIIIB
10.0. Kipouxin', O.FO. Kipoukin®
]XapKiBCbKuﬁ Hayionanenuil ynieepcumem im. B.H. Kapasina
61022, Xapxis, ni. Ceoboou, 4
°Hayionanenuii YHIgepcumem YuginibHo2o 3axucmy Yrpainu
61023, Xapxis, eyn. Yepnuwescokoeo, 94

B pobori noka3ana rnepeBara HOBOro METO/Ia €JIEKTPOMArHiTHOrO PO3IJICHHS i30TOIB Y CXPEIICHUX EIEKTPUYHOMY Ta MarHiTHOMY
MOJISAX Yy TOPIBHSAHHI 31 3BUYaHUM METOIOM HPH HASBHOCTI TiJIbKM Mar"iTHOro noss. Takok Mmoka3zaHo, [I0 TEOpis 3BUYAHOr0 Me-
TOJIa PO3ATICHHS 130TOMIB Y MarHiTHOMY MOJI JIIHIHOTO cTpyMy, BHKJIaAeHa y po6oTi bapaakosa B.M. ta in. y XKT®, 2010, T. 80,
Bum. 10, C. 115-119, nobyzoBana HeBipHO.
KJIFOYOBI CJIOBA: enekTpoMarHiTHe 1oJie, i30TOI, pO3ALIEHHS, CTPYM, TPAEKTOPIs

Two works [1, 2] devoted to the theoretical research of a new method of electromagnetic separation of isotopes
moving in constant electromagnetic field of a cylindrical capacitor and a linear current flowing along its axis (nonzero
fields strengths H_, and E, are inversely proportional to the distance » from the capacitor axis z; r, a and z are
the cylindrical coordinate system) offered by the group of the Kharkov scientists (also including authors [1, 2]) that
were published in 2007 year. In papers [1, 2] expressions for isotopes trajectories in the form of rather simple single
integrals, which numeral integration enabled to present trajectories graphically and ipso facto to determine the experi-
mental setup basic parameters, are obtained.

RESULTS AND DISCUSSION
On the face of it there can be a question: but isn’t it simpler to separate isotopes in the same setup under only the
magnetic field H, (i.e. by E. =0)? In works [1, 2] this special case was not examined in detail. Authors considered

that this, maybe, old method (further denoted My) is considerably worse than the new one (further denoted My). This

assertion is easily proved by a limiting process £, — 0 (or 7 =——— — 0) in isotopes path equations obtained within
DtVO

the bounds of My. Supposing 7 =0 in the formulas (19-22) of [1], one obtain the isotope path equation in {& plane

z r . . . .
(¢ =—, &=—, a is adistance of isotopes source from an axis)
a a
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2 J is a linear current strength, m and ¢ are isotope mass and charge, v, = Ezv0(1+5z) is initial
q

where x =

. . . ov
velocity of an isotope emitted from the source, 6, = —=, v

is the fluctuation of the initial velocity, and |5z| <<1,
Vo

z

& =1,and ¢, =0 are isotopes source coordinates, &, = >

(l+ﬁz)

is an isotope turning point transverse coordinate at its

motion in the line of » growth, £, =e"

z growth (see [1] (13), (18)).
Using (1), one graphs trajectories of lithium isotopes and heavy in comparison with them uranium isotopes at the
same parameters with My and assume a =3 cm.

is an isotope turning point transverse coordinate at its motion in the line of
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Fig. 1. Lithium isotopes trajectories Fig. 2. Uranium isotopes trajectories

Graphs are built at the following parameters values:
oLi: k =1, =2; & =0,033; curve (‘)4’0(5) at §, =—0, curve (*)4’0(5) at 9, =+0;

Li: k=K, = f%xo =2,16; 6 =0,033; curve (')4’1(5) at o, =90, curve (+)4’1(§) at §, =+0;
0

B0 k=, =2; 5=9,03-10"; curve V¢ (&) at 5. = =5, curve V¢, (&) at 5. =+5;

B3 =k = |, =2,01277; §=9,03-107; curve OZ,(&) at 5. =—5 , curve F¢, (&) at 5. =+6.
1y

From a Fig. 1 we find that maximal transversal distance between the beams of separated lithium isotopes is
Ar, =0 n —) r, =2a =6 cm, longitudinal size of chamber Az =90a =270 cm, chamber radius R, = 70a = 210 cm.

As it is obvious from a Fig. 2 approximately the same dimensions turn out at the uranium isotopes separation (only the
distance between beams is half). Comparison with the proper dimensions in My leads to an essential difference in the
setup transversal dimensions: in Mg a setup radius must be about 2 m, and in My ~20 cm. This is one of essential ad-
vantages of My. Moreover, My setup can be used for the decision of other physical problems (mass-spectrometer crea-
tion, electromagnetic traps etc.).

One notices that in Mp maximum distance between separated isotopes at its motion in radial direction is approxi-
mately equal to the difference of its turning points coordinates, each of which depends on the value of its own x and is
determined by formula (1)

(+)r _ aez;«(lm‘:)
By this formula the minimum transversal setup radius, decreasing with x decrease, is determined. However maximum
transversal distance Az, between separated beams decreases with x, and «, decrease that reduces separation effi-

ciency. As is obvious from expression for x , it can be decreased either due to J growth, and it is difficult at the al-
ready large values of J (in a fig. 1 and 2 J =5 kA) or due to isotopes initial velocity decreasing, that is not desirable
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(in opinion of experimenters; in the fig. 1 v, ~4-10° cm/s, in the fig. 2 v,, ~1,5-10° cm/s). Thus, My is much better

than Mg!

Now about remarks on work [3] which describes the isotopes separation on Mp. Authors of this work did not give
expression for the ion trajectory, limited with the remark that this problem «analytically cannot be solved and the ion
trajectory can be found only by numerical calculationsy». But this assertion is refuted with the above mentioned expres-
sion (1) with the use of which the isotopes trajectories, presented on a fig. 1 and 2, are right built. For description of
isotopes separation the authors of work [3] used equation (2) from this work as basic, which in the previous paragraph
of that article is written in physically more transparent form

r v r
— — z0
v, =v,—uln—=u ==—-In—|,
7, u 7,

or, passing to our notations, one obtains

2
ﬁ:vﬁ K'_lni ’K:&:—mc vOZ'
dt xu a u 2Jq

It’s easy to see that this equation determines the isotope turning point transversal coordinate at its motion along an
. . L r. .
axis z (without taking in account &), namely &, == =¢",ie. v, >0 at £<& , v.=0 at £=¢, and v, <0 at
a

& > £ . Because, according to our calculations, isotope turning point transversal coordinate at its motion in the line of

r growth equal to &, = e is greater than & then an isotope will not perform radial oscillations (see fig. 1 and 2), as
authors of work [3] assert. As it is obvious from a fig. 1 and 2, isotopes separation near a coordinate &, is insignifi-
cantly in comparison with a separation near a coordinate ¢&,, therefore separation theory Mg near a coordinate &, , of-

fered by the authors of work [3], does not have practical application. One can notice that work [3], as well as our work
[1], is published in ZTF, however there are no references on our works there [3].

CONCLUSIONS
Definite advantage of new method of isotopes separation in the magnetic field of constant linear current flowing
along the axis of cylindrical capacitor — separation chamber and the electrostatic field of the same cylindrical capacitor
in comparison with the isotopes separation method in the same setup in the absence of the electrostatic field, whereupon
the second (old) method is found practically inapplicable. Moreover, errors done in the process of construction and
validation of the second (old) method of isotopes separation are found.
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