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A new method  of the electromagnetic separation of 
isotopes in the presence of constant axisymmetric 
radial-electric and azimuthal-magnetic fields, the 
strength of which in inversely proportional to the 
distance r from the axis z (r, α, z-are cylindrical 
coordinates) is considered in the paper [1-3]. At the 
calculation of these trajectories it was suppoused that at 
the moment of start from the source the fluctuations of 
initial isotope velocity components δvr, δvα and δvz are 
equal on magnitude and are small in compared with 

initial velocity v0z. Moreover the azimuthal velocity 
fluctuations δvα were neglected at the computations of 
isotope trajectories in the (rz) plane . 

In the present work the lithium and uranium isotope 
trajectories in the (rz) and (rα) planes with the 
consideration of δvα are presented. 
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Fig.1- The  trajectories  of  singly  charged  6Li  and 7Li 
ions in  the plane (rz) at δα = 0 (solid lines, see  [1]) 

and δα ≠ 0 (dashed lines); 1) δr = δz = – 0,02, 
2)  δr = δz = 0,02 

 
The projections of trajectories of lithium and 

uranium  isotopes on the plane (rz) (trajectories in the 
plane (rz)) are represented on Fig.1 and Fig.2., 
respectively. The movement of ions in this plane is 

described in dimensionless coordinates 
a

r
=ξ  and 

a

z
=ζ , and the point of the ions start from a source has 

coordinates ξ = 1, ζ = 0. The solid lines correspond to 

trajectories at 0
0

=≡
zv

vα
α

δδ  (see [1] and [2], 

respectively), dashed lines correspond to trajectories 
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Fig.2-  The trajectories  of singly charged 

235U and 238U  ions in  the  plane (rz) at δα = 0 
(solid lines, see  [2]) and  δα ≠ 0 (dashed lines); 

1)  δr = δz = – 2,5⋅10– 3, ⋅2) δr = δz = 2,5⋅10– 3 
 
calculated at 0≠αδ . Comparison of the respective 
trajectories shows, that both for isotopes of an easy 
element, and for isotopes of a heavy element the 
trajectories in the plane (rz), calculated at 0≠αδ , 
practically do not differ from trajectories calculated at 

0=αδ . Thus, with the large degree of accuracy at 
calculation of isotope trajectories in the plane (rz) it is 
possible may be take 0=αδ , and that considerably 
simplifies calculations. It is necessary note, that 
separated beams of isotopes are focused in planes ( rz) in 
different points, distance between which it is enough for 
clean  separation. 
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Fig. 3-The trajectories of singly charged 6Li and 7Li 

ions in  the  plane (rα). The left isotope trajectories  are 
obtained at δr = δz = – 0,02, 

right- at δr = δz = 0,02 
 

The curves determining dependence an azimuthal 
angle α  from ξ at movement of lithium and uranium 
isotopes are respectively represented on Fig.3 and 
Fig.4.. These curves represent projections of isotope 
trajectories on the plane (rα). If azimuthal angle of a 
start of isotopes from the source to accept equal to zero, 
irrespective of sign δr and δz at δα > 0 an isotope will 
move in a plane (rα) in the direction of unit vector αe

r
 

(increment of an angle α  is positive at change r), at 
δα < 0 -against a direction unit vector αe

r
 (increment of 

an angle α  is negative at change r). Both curves are 
mirrorly symmetric to each other, as it is visible on 
Fig.3 and Fig.4. 

Represented on Fg.1-4 trajectories enable to choose 
optimum position for receivers of separating isotope 
beams. From  Fig. 1   follows,   that   the   isotopes 6Li 
are focused near the point  ξ = 1,02; ζ = 16,66. At 
a = 11,6  ñm. it corresponds to coordinates 
r = 11,88 ñm, z = 193,2 ñm. On Fig.3 at ξ ≈ 1 have 
α ≈ 0,3. Thus, the centre of ring of the receiver for ions 
6Li has coordinates (at a = 11,6 cm): r ≈ 11,9 cm, 
z ≈ 193 cm and angular size - – 0,3 ≤ α ≤ 0,3 at –
 0,02 ≤ δα ≤ 0,02 (the isotopes which  taken of from a 
source with 0=αδ  in the plane α = 0, will fly further in 

the plane α = 0). 
By analogy from same Fig.1 and Fig.3 we find, that 

the centre of ring of the receiver for ions 7Li has 
coordinates ξ = 0,63 (r = 7,3 ñm), ζ = 11,2 
(z = 129,7 ñm) and angular size - – 0,52 ≤ α ≤ 0,52 at -
0,02 ≤ δα ≤ 0,02. 
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Fig.4-The trajectories of  singly charged 235U and  238U 
ions in  the  plane (ra). The left isotopes  trajectories  

are obtained at δr = δz = – 2,5⋅10– 3,  right - at 
δr = δz = 2,5⋅10– 3 

 
From Fig.2 and Fig.4 we find, that a = 6,65 cm, 

3105,2 −⋅≤αδ  the centre of ring of the receiver for ions 
235U has ξ = 1,02 (r = 6,75 ñm), ζ = 60 (z = 399 ñm), 
and angular size - 0,23 ≤ α ≤ 0,23, and for ions 238U - 
ξ = 0,84 (r = 5,59 ñm), ζ = 70 (z = 465,5 ñm) and –
 0,28 ≤ α ≤ 0,28. 

We see, that the account of movement of isotopes in 
the plane (ra) results in the final angular sizes 
separating of ions beams and, respectively, requires the 
final angular sizes of ring of receivers of these beams. It 
is important that this movement does not influence on 
trajectories in the plane ( rz) (see Fig.1, 2) and, therefore, 
an efficiency of isotope separating on coordinates r and  
z does not break. 
 

REFERENCES 
A.Yu. Kirochkin, Yu. A. Kirochkin, V.I. Lapshin, V.G. 
Marinin, V.V. Vlasov, E.D. Volkov. 
1. A New Method of Electromagnetic Separation of 
Isotopes, Problems of Atomic Science and Technology, 
Series: Plasma Physics, i. 4, Kharkov, 1999.- p. 279-
281. 
2. Electromagnetic Separation of Isotopes in the 
Presence of Constant Axisymmetric Radial-Electric and 
Azimuthal-Magnetic Fields with the Use of the Ring 
Plasma Source of Ions, Journal of Technical Physics, v. 
40, No. 1, Warszawa, 1999.  p. 489-492.  
3. Patent  of Ukraine  N25702A  “The Method of 
Isotopes Separation”.1998 


