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Abstract

New accelerating structure for particles velocitied <

Bp < 1.0 is proposed. The Cut Disk Structure (CDS) is the
compensated one, has coupling coefficieri without
distortions in the dispersion curve and 3D calculated e
fective shunt impedance not less than for another Couplt
Cells Structures (CCS). There are no parasitic modes in tl
operating passband. The outer diameter is small enou
(=~ 0.6). Accelerating cells in CDS are open for effective
cooling. The design of the structure provides simple mar
ufacturing and tuning procedures.

The philosophy of the structure, design, criteria of opti
mization and results are presented.

Figure 1: One half of the Cut Disk Accelerating Structure
(CDS) period, two windows option.

1 INTRODUCTION netic field of the accelerating mode and coupling one. Tak-
Several compensated accelerating structures are navg into accounfl’M;;-like field distributions and differ-
widely used for acceleration of charged particles for relent parities, one can showy | fV(EaEC)dv |< po |
ative velocitiesg, > 0.4. 'Compensated’ are named thefv(ﬁaﬁc)dv .

structures in which at operating frequency coincide freor structures with coupling slots, considering the slot as

quencies of two modes with differing parity of field dis-the part of transmission line, one can derive [7] estimation
tribution (accelerating and coupling modes). Examplegyy k. :

of compensated structures are well known Side-Coupled
Structure (SCS) [1], On-axis Coupled Structure (OCS) [2], BAH. H
Annular-Coupled Structure (ACS) [3], Disk And Washer o o 258
structure (DAW) [3], and so on. These structures com- tvVWalWe
bine high efficiency with high stability of the accelerating

field distribution to deviations in cells parameters and beamhereA andi; - are the width and the length of coupling
loading. The value of the coupling coefficieht defines slot, ¢ - is the thickens of the web between cellf,;, H.s

this stability. - magnetic fields of accelerating mode and coupling one at
Comparison and present state of art in the structures dise slot.

velopment are given in [4]. The structures, mentione&or CCS there are no big reservefinincreasing due to
above, may be distinguished into two groups - structurds increasing, because all time it assists with reduction in
with coupling slots %, ~ 3% + 5% (SCS, ACS, OCS) and effective shunt impedancg.. The coupling slots provide

k. =~ 40% (DAW). In this paper new structure (CDS) [5], perturbation for rf current distribution in accelerating cell.
which combines the features of CCS with high coupling ofhe maximum value of rf current densify, ... takes place

(2)

DAW, is described. at the ends of slots, the minimum ofg;,, - in the middle.
Strong dependence &f and rf current redistribution from
2 THEORETICAL BASIS thel, increasing takes place due to resonant-like character

. . . . of coupling with slots.
From electrodinamic consideration of compensated struc- ) o )
tures follows [6], that group velocitg, (or coupling coef- Our investigations show [5] that SCS and ACS are lim-

ficient k.. — 459) are: ited in k. increasing due to the design particularities. Bet-
€T mBy : ter result ¢. ~ 12% =+ 15%, [8]) is for OCS with reduced

By _ 7 [y (coEaEe — poHoH,)dv | Lr?;gléecr;s”gf the web between cells and optimization of cou-

B V2WalVe Anyhow, if the structure has clearly distinguished cells,
W,.= @/ | ﬁa,o |2 dv, (1) overlapping ofH,,, H. will be in restricted region near the
' 2 v slots andk,. will be not big (1). For big coupling overlap-

whereﬁV ;thg volume of one half of the structure pe-ping of H,, H. should be in total volume of the structure
riod, E,, H,, E., H. - distributions of electric and mag- (like DAW).
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3 THE STRUCTURE FORMATION
Let suppose one has the set of half of drift tubes, place 0 I I I
in couples along the axis of the cylinder. The distance be O 50 100 150 200

tween couples ig, (accelerating gap in future), between Phase shift per period, deg

half tubes in the couplel; (coupling gap)l. < l,. There

are also the d'Sks n thg m'd‘,"e O,f co.upllng gap perr?erFigure 3: The operating part of the Brillouin diagram for
dicularly to the axis and in radial direction from the radiug-pg 8, = 0.6, fo = 805M Hz

of tubesr; to the radius of the cylindeR.. Suppose, we e '

excite T'My11-like coupling mode, which must satisfy to similar to OCS outwardly (and formally speaking, CDS is
'magnetic’ boundary conditions in the middles of accelerthe structure with On-axis Coupling, but with another real-
ating gaps. Electric field of such mode will be stronglyization of coupling), some time conclusions, based on ex-
concentrated in the coupling gap, becadse« [,, but perience with coupling slots, are not correct for CDS.
magnetic one will be distributed outside tubes. The disks

do not perturb thesg fields distributions. Then, we will Cut 4 THE CDS PROPERTIES

the Disks along radius fromy to r.,r; < 1. < R.in'm

petals, {n = 4,6, 8...), and connect in turn petals to half of Below are results of 3D numerical simulations (using
drift tubes. First petal connects to left half-tube, second tMAFIA) of CDS parameters.

right one, third to left and so on. If at an angular positiorMain particularity of the CDS is big.., because overlap-
given at left side from coupling gap the petal is connecteging of magnetic fieldsd, and H. takes place in main
to left half-tube, at right side there is no connection, therpart of accelerating cell and in the region (near drift tube),
is the window from coupling gap to right accelerating cellwhere| H, | and| H, | have maximal values. The plots of
Such alternating connection of petals to left and to righiependenciek.(®,,) are shown in Fig. 2(a) for two - (Fig.

is essential to have big coupling. Finally, we decrease thg) three - and four windows options. The total opening
thickness of petals (approximately to one half from the disk,, means the sum of opening of all windows at one side
width) from the side of coupling gap. of the disk. One can see from Fig. 2(a), that dependence
After this transformation of the disks we do not disturbk,.(®,,) do not satisfies to relation (2) and saturation take
strongly fields distributions of coupling mode, but the halplace. There are no, also, strong dependengg fsbm the

of drift tubes are attached to the cylindrical wall and cellgpetal thickness.

of the CDS structure (Fig. 1) are formed as follows: To tune coupling mode to operating frequency, one should
- accelerating cells of usudl-shape with distributed match the window opening and cut radiug.. Critical
electric and magnetic fields; point in the choice of dimensions for coupling gap is the

- coupling cells, with electric field concentrated in the shorvalue of maximum electric field of coupling mode at the
space between half tubes, lma&in part of magnetic field  surface of the structurg.,,,, which is related td¥’.. One
is distributed in the volume of accelerating cell. should controlE.,,,, (by the choice of. andr;) to avoid:

For CDS radius of the windows is the radius of coupling sparking in coupling cells during transient;
cell. Extension of coupling cell beyond windows is not ne- sparking in coupling cells in steady state regime;
sessary and may be only from technological or decorativenultipactoring in coupling cells in steady state regime;
purposes. The description of the CDS formation has onlRelations between requirements depend on regime of the
one purpose - to show this structure realizes another idaacelerator and for different regimes one of these require-
than OCS with coupling slots. The main principle and thénents widd come in front.
difference of the CDS from structures with slotsnisn- The shunt impedancg, decreases with increasing of
resonant character of coupling. Instead of CDS is very &,, (Fig. 2b). For smalk valuesZ. > Z,, whereZ, is
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effective shuntimpedance of solid accelerating cell withot
any windows, because we remove a part of metal surface
the region of strong magnetic field,. With ®,,) increas-
ing total angle opening of petals, appropriately decreases
and the density of rf currents along petals rises, leadir
to Z. reduction. For the accelerating mode magnetic fiel
turns around petal. From this reason we consider preferal
two windows option with®,, ~ (200° + 220°). It pro-
vides very good couplingi( ~ 26%) andZ, ~ Z;,. This
particularity of the CDS provides high&f, in comparison
with another structures. Really, the accelerating cell hasttl
same shape as for another structures. It is known,Ahat ! .
of the CCS decreases with increasing of the web thickneFigure 4: The CDS for electron linac with heavy heat
between accelerating cells, but this decreasing is smod@fding. 5, = 1.0, fo = 2450M Hz, ke = 25%, Ze =
and with reasonably thick web we have reductio&imot ~ 39M€/m.

more tharb% = 10%. This reduction is the price for thick

web, butthere is no reduction in Z, due to coupling slots 5 CONCLUSION

and finally 3D calculated, for CDS withk, ~ 25% is at . . . .
New accelerating structure for high energy linacs is de-

5% + 15% higher than for SCS witlt. ~ 5%. The thick ) o Lo
web allows to place cooling chanel (Fig.1, Fig. 4) not SOscnbed. Differing from known CCS, CDS realize idea of

far from drift tubes, providing (together with thick petals)npnrezongnt coupling. As the result, CDS combines:
" ) high coupling &. ~ 25%);
good conditions for the structure cooling. : . : .
) . ; A high effective shunt impedance;
Mutual orientation of windows at opposite sides of accel-. . .
. o simple, mechanically strong design;
erating cell is important not fok. value, but for pertur-

bation of axial symmetry of accelerating field. Like slots S".‘a" transverge d?mensions.
i : With the combinations of these parameters, CDS looks as
windows provide quadrupler{ = 4), sextuple fn = 6)

. S yRry attractive candidate for proton and electron linacs both
and so on, components in accelerating field. Because

CCS haver-type operating mode, perturbations from win-?.or fundamental investigations and for industrial applica-

dows (slots) at opposite sides add if windows are rotated %ﬁns. . . :
o eoretical study of the structure continues and experimen-

the angle2w/m and subtract if windows are placed face to__, . .

face. tal investigations are now under way.

As one can see (Fig. 1, Fig. 4), the design of the structure

is very simple. Instead of high precision of mashinering 6 ACKNOWLEDGMENTS

must be done for windows and petals (to reduce frequengyhe author thanks V.G. Andreev, S.K. Esin, L.V. Kravchuk

spread for coupling mode), it is no problem for moderror fruitful discussions, and DESY for providing good con-

Numerically Controlled equipment. To redué®,,, all  ditions for this work.

sharp edges at petals, windows and coupling gap should
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