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The accelerating structure consisting of cylindrical screen with electrodes of coil types radialy disposed, which
the current-conductive annuluses with tubes of driftage disposed azimuth of annulus are attached has been
suggested. By way computer simulation were received the base-frequency of structure, shunt-impedance,
distribution of field in the accelerating gaps. The experimental researched of frequencies generation coil in screen

and field distribution functions were made.
PACS: 29.17+w

This linac is a continuation of high-current linear ion
accelerator [1] based on a multibeam accelerating
resonator.

The resonator comprises a cylindrical screen with
end flanges. The screen comprises supporting elements
as spiral holders connected with each other by potential
electrodes with current-carrying rings so that drifting
channels are arranged with regular intervals by azimuth.
Thus, the system is performed as a double line which
leads to inconveniences in operation: e.g. the presence
of a long electrode results in non-uniform field
distribution, and the need of fastening rings to a
conductor causes a complication in coaxial adjustment
of drift channels. The technical result consists in that in
the offered structure high-frequency and constructive
functions are separated: current-carrying rings installed
on the external screen by means of ceramic holders that
allows one to avoid a long potential electrode, thus
relieving a non-uniform field and complicated
adjustment.

In fig.1 the accelerating resonator with spiral
electrodes is shown.

The accelerating resonator cavity comprises
cylindrical screen 1 with end flanges 2, fixed with
constructive elements 7, 8. Current conducting rings 3
with drift tubes 4 are arranged on them in regular
intervals by azimuth on the above-said cavity mounted
perpendicularly to the axial direction. Each ring is fixed
on the external surface of the screen by means of
ceramic rods 6. The supply of RF current to a surface of
a ring is made by means of spiral electrode 5.

To analyze a similar structure we note the following:
a spiral gives main contribution to the eigenfrequency of
the resonator. Loading with current-conducting rings
results only in capacitor reduction of the frequency
which can be calculated in the approximation of a static
field, i.e. as (//A)=1, where [ is the geometrical period of
the system, when the field in a gap considered to be
static and analysis could be made by solving the
Laplace equation. In Fig.2 shown are the potential
distributions on radial and longitudinal cross-sections as
an equipotential scheme, obtained by solving a static
task. Fig.3 shows the calculated field distribution in the
accelerating gap. Note, that in case of spiral electrodes,
the current-conducting rings actually have a common
potential and uniform field distribution in the gap that
conforms to experimental results. In case of accelerator
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Fig. 1. Accelerating resonator with spiral electrodes

working on mode H,;, the field distribution along the
axis is observed to be non-uniform.
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Fig. 2. The equipotential scheme of a static task
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Fig. 3. Field distribution along the axis z (R;>R>)

To examine the system the model of resonator which
was loaded with four spiral electrodes and current-
conducting rings was made. The number of drift
channels in each ring was equaled to four. At the first
stage of experiment the following problems were set:

1 - examine the influence of spiral electrodes with
each other (for this purpose the resonator was
sequentially loaded with one, two, three and four spirals
and a frequency shift was analyzed);

2 - determine the resonance frequency of a structure
loaded with drift tubes .

The proper value of the wave number was
investigated on three various spirals and comparison
with the values obtained according to the methods of [2]
were made. Values are given in table.

Ne | Diameter [Radius of | Length | Operating | The
of a spiral, | @ coil of | ofa | wavelengt | error,
cm a spiral, | spiral, h, m %
cm cm
)\.calc.: 5.25
1 5 0.5 7.5 N =542 3
)\-calc.: 473
. > 05 6 | nope—a92 | 38
7\'calc.: 763
3 5 0.5 11 hopn=7.89 4

Loading simultaneously with several spirals has
showed an insignificant change of a working frequency
that allows one to draw a conclusion on equality of the
frequencies of a spiral and a resonator.

Accelerating cell was simulated for the first variant.
A gap capacity was defined according to the solution of
the Laplace equation said above. Experimental value of
the working frequency was determined:
Soxper=33.14 MHZ (Aexpe=9 m). The calculated value of
the wavelength was A ca.=8.46 m. Thus, it is possible to
conclude that the offered structure allows one to make a
step in development of small-sized industrial
accelerators.
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CWJIbHOTOYHBINA JUHENHBIN YCKOPUTEJb NOHOB: PACYET U SKCIIEPUMEHT
H.M. I'aspunos, M.K. I'aspunos, /I.A. bozauenkos, E.B. Heanos, /1.A. Komapos, I0.H. Cmpykos

IIpennaraercs yckopsitomas CTPyKTypa, COCTodAIlIas U3 LMIMHAPUYECKOIO SKpaHa C  PagualbHO
PAcCTIONIOKEHHBIMH 3JIEKTPOJIaMH CIIHPATIHFHOTO THIA, K KOTOPBIM KPETISITCSA TOKOIPOBOAIINE KOJIbIIAa C TPyOKaMu
npeiida, pacnorokeHHbBIMU 10 a3UMYTy KoJibla. [lyTeM YHCIeHHOro MOJENMpOBaHMs ObLIM TOJIydeHbI padouas
4acTOTa, IIYHTOBOM MMIIEJAaHC, paclpelesieHue MOJsl B YCKOPSIOMMX 3a30pax. IIpoBeneHbl 3KCIepUMEHTaIbHbIE
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HCCIICOA0OBaHUA 4aCTOT B036Y)KJICHI/IH CITUpaJI B OKPAHE U PpACTIPEACIICHUSA TTOJIA.

MNOTYKHOCTPYMOBHM JIIHIMHUM ITPUCKOPIOBAY IOHIB: PO3PAXYHOK I EKCIIEPUMEHT
M.M. I'aspunoe, M.K. I'aspunos, /1. A. bocauenkos, €.B. Isanos, /I.A. Komapos, I0.H. Cmpyxos

[IporoHyeTbCS NPHUCKOPIOIOYA CTPYKTYpa, MO CKIANAEThCA 3 LWIIHAPHYHOTO €KpaHy 3 pazmialbHO
PO3TAIIOBAaHMMH EJIEKTPOJaMU CHIPAJILHOTO THITY, 1O SKHX KPIIUIATHCS CTPYMOIIPOBiAHI KijbLsd 3 TpyOKamu
apeiidy, pO3TAllOBAaHUMHU MO a3UMyTy Kinmblsl. IIISIXOM YHCENPHOrO MOJETIIOBAaHHS Oyinu OTpHMaHi podoya
4acToTa, WIYHTOBMH IMIIENaHC, PO3MOALI MONIB B MNPUCKOPIOIOYHMX 3a3opax. lIpoBeaeHO eKcrepuMeHTalbHi
JIOCIIIZPKEHHS! 4acToT 30y DKEHHS CITipajii B eKpaHi i po3IoaiTy MOJIiB.
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