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In the work [1] we have shown thet if rn eccelersted berm
is drawn simultaneously onto two (or more) internml targets
located in the nearest straight sections between two focus ng
nagnets of a FOEDOD structure. then there exists = mechenism
of "mutual influence" (or "shielding") of the targefs on ench
other. lloreover, the strength of this influeunce depends on the
value of (}Q , the number of the betatron osc’llations per
turn.

In this report the"mutusl influence" of two tergets on
erch other is investigated for the cese of simultrneous drew-
ing of the accelerated bemm onto them in order to meke clesr
the possibilities of the use of the velue of (Dz 28 A redis-
tribution perameter of the besm between the two tergets.

In FOFDOD structure the targets sre loceted in the centres
of the straight sections between F-mronets. Let.S,:() be the
azimuth coordinate of the first>target. Then the correspond ng
coordinate of the second terget will be Saz pe where

P omite8,.0M w30k oend Mo are respectively the

length and the number of the periods of the gredient of the




synchrotron megnet structure. Therefore, the radial deflec-
tions of the .atcelerated particles on the ,.K“ -th revolut‘:on
after the moment when the perturbation is switched on from the
non-perturbated equilibrium orbit (coordinate curve), in the

planes S, =0 end Sz= Pl sare given by the expressions [1]

- 2(S9,K) = Tekogeq (51.K)+ Acos[25aQ (K-1)+d] , A

'Z(S‘:K) =’ZCCO$Qd (SZoK)+HC°$[aﬁA Q(K-1) QP/LI + d] i

Here we have used the designations of the work [ﬁ]: A and o
are the initial (K=1 ) amplitude and phase of the particles
radisl betatron ospillationé; AQ =IQ1— m‘, 1m s the
integer number nearest to Qq_ H _}"A =20 Q-L/M . The func-
tdon 1T ainaed ( SL, K ) describes the radial drawing of the
veam onto the (| -th terget.

Assuming that each particle passing through the target‘is
lost from further acceleration due to Y -production for our
analysis, we shall use the "rotating circle" method developed
in the work [1]. Let us remind the essence of this method.

In the cross section S,=0 the initisl "circle" which is

the beam emmitance in the pléne (T Ppae T ) is turned by
an angle PM (in the clockwise direction) when pmassing the
cross section Sa= PR and after a beam revolution it appears
to be turned by an angle Y =23 a(Q - as compared with the
initiel position.

However such rotation does not meen that the target drawn

to the beem "works" like a carver on a lathe. The target move

ment into the beam is equivelent to the "cutting" of the
"circle", and such a cutting occurs once per turn. At eech
following turn the cutting occurs on different place of the
'circle" shifted by sn angle Y= 2TaQ reletive to the
previous one. When the two targets "work" s'multaneously, the
places of the simultaneous "cutting" (at the given turn) sre
determined by the mutual ezimuth locations of the targets.
Fig.1 illustrates the case.

Hence, if the condition (P = M ., for instance, tekes
place, the first terget "cuts" the circle at esch ( k +1) turn
only in the places where the second tsrget has rlready made
such "cutting" at k-th turn. / ‘

The physicel meaning of the condition W.:/A consgists in’
the fact that for the same drawing law of the accelernted
beem onto the targets locatéd at equal distences from the
coordinate curve the psrticle will hit the first terget only
in the case when the shifting of the beam to the t~rget
(targetting step) tekes place during erch turn. If the berm
shifting to the target terkes place nfter esch two or more
turns, then starting from (ko+1) turn the particles will not
hit the first terget due to the total dynemic overlepping or
"shielding" of the first target by the second one[1]. (e
the number of the turn when the first cutting of the circle
tekes place).vTo keep the targetting step constint during
3 + 5 turns depending upon ()Q , it is necessery to provide
uniform extraction of ¥ -beams. As is sees flor tio. e
during these turns the "circle cutting" slweys occurs in daif -

ferent olaces sufficiently remoted from erch other.
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The following targetting step must always occur only at
the momeiit when the "circle" turns to the tergets by the side
where the "cutting" has elready occurred nt previous turns.
Let us denote the places of the circle cutting by d, end da
for the first and second targets, respectively. Then the first

cutting of the circle will occur at the pleces

(2)

Ay (Ko)=n, 2 -29Ta Q(Ko-1)
Gl (3)
ay (Ko)=(2n,+ g)ﬂ -2 A Q(Ko-1)-Pa
flare N4 , N, ~are positive integers, their velues being

chosen sb that they should setisfy the following condition

O=<d =239 4

end if targets are located on the seme side (one-sided targets).

vith respect to the coordinate curve, then in the expression

(3) g = O , and in the contrary case (meny-sided tesrgets)
= '1 %

g One mey determine the overlapping places of one terget by
the other one from the equation
(5)
oy (Kq)=dy(K2)

Whence it is possible to define the bvetatron oscillation

frequency critical velues.

\

(4Q), - M[(n.-n)+0,58]-pm (6)
M(K,-K.) 2P

It should be noted that if Ka"‘1> O then the first
target overlaps the second one, i.e. the second target will
cut the "circle" after every lKa‘ K1l turn elweys et the
places where the first target has alreedy made such cuttings
at previous turns,

Similerly, under condition Ka"K1‘: O the second target
overlaps the first one. It should be noted that full overlap
ping will occur only at the moment when the targetting step
remains unchanged during each ]Ka- KJ+1 turn.

Another interesting case is the "self-overlapping” when
each of the targets, starting with a certain turn, alweys
"cuts" the "circle" in the places where it itself has elresdy
"cut" at previous turns. Evidently, in this case the intensity
ratio sbout 1:1 will be provided.

The(A(})crvelues at which the "self—overlapping" occurs
are obtained from (6) by substituting g = Dl= O

Exemining the expression (6) for Yerevan synchrotron
(m=5, M=24, P=1, £=0
ence of the intensity ratio N,/N, or N2/N1 on AQ within the

), one may obtain the depend-

interval O < a Q< 0,5 1in case To1ogeq “COonst during 148
turns of the accelerated beam and for two one-sided tergets
(fig.1b). In this case, if the overlepping takes plece at

iKz._ K, {= 1 , then the value of N,/N, (or N,/N,) is accepted
equal to 10 (where N1 and N2 sre the number of perticles pas-
ing through the first and second targets respectively and
No’ N1+N2 is the number of the particles in the acceleraied
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from 1:0 up to 0:1 is 0.22 < a () < 0.260 and 0.239 < a(<0.25.

for one-sided and many-sided targets,’respectively.

beam). 'If !Ka «f(1/> 1 , the intensity ratio vrlues are gra-

phicelly displayed after corresponding proportional decreasing.
With the purpose of quantitrtive evaluation of the target -

ting step influence on the intensity ratio calculetions by

computer 53CM-6M has been carried out. It was essumed that
the distribution of the particles in the "rotating circle" with

A=1

paerticles in rings with equal thickness Aﬂ

is uniform by azimuth end there are equal numbers of
The number of the particles hitting the target at the given
cutting of the circle was caiculated by finding out the aree of
the cut part of the circle by meens of special’ slgorithm. As a
result we obtained the values of the N1/N2 (or NZ/N1) for two
one-sided targets in dependence on the vaelues of A(Qz, and
targetting step. The results of celculations given in fig.2
correspond to the case when the drawing of the particles onto
the targets is carried out with a constant step AT =const
per each turn of the accelerated beam (i.e. the requirements
of the extraction uniformity are not teken into eccount) for

8pill times corresponding to the variation of the number of

turns within the interval Kmax = 100 - 3500 with A(Q =0.01.

From figs. 2 end 3 it is seen that in both cases the criti-

cal values of A(} coincide with each other snd that the tar-

getting step velue influences noticesbly the value of the ra-

'tfb_(N1/N2). From the figures one cen also see that for the

Yerevan synchrotron the suitable intervel of varying A(Q pro-

viding intensity distribution between the two targets with ratio

ov's e

II target
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