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The using of electrostatic potential is one of possible methods to realize more efficiently beam acceleration and
focusing in low energy ion linac. For example, the additional beam focusing can be realized if dc potentials are sup-
plied to the same electrodes which are used to excite RF field. But the input system of dc potential can make worse
electro- dynamic characteristics of H-type resonator. In this paper the optimal design of dc potential input into H-

type cavity is suggested.
PACS: 29.17.w, 29.27.Bd

1. INTRODUCTION

Nowadays a number of papers appeared, where it is
suggested to use RF field jointly with dc potential in
resonator of accelerator.

In [1] it was considered undulator linear accelerator
with the electrostatic undulator (UNDULAC-E). The
beam acceleration and focusing in such system are real-
ized by the force which is to be driven by combination
of two non-synchronous spatial harmonic (RF and elec-
trostatic field). In UNDULAC with electrostatic undula-
tor it is possible to accelerate ribbon ion beam.

In [2] it was suggested to use the dc field with se-
quence of potential between drift tubes for increasing of
focusing efficiency of low energy beams. Supply of
electrostatic potential to even drift tubes was designed
through blocking capacity. The efficiency of beam fo-
cusing increased using of such structure.

Also, was undertaken several attempts of using dc
field for the multipactor breakdown control.

The efficiency of intensive low energy ion beam fo-
cusing can be increased by using of electrostatic poten-
tial. In the same way it is reduce possibility of electron
avalanche appearance as a result of resonance condition
violation.

In this article a several different types of the electro-
static potential inputting into resonator are studied.

This article deals with two interdigital H-type reso-
nators: conventional IH-resonator (see Fig.1) and dou-
ble IH-resonator (also called H funneling resonator)
with frequency 150 MHz and m mode of oscillation.
These structures will be compared by electrodynamics
efficiency: quality O and shunt impedance Ry,.

2. IH RESONATOR

The computer simulation of RF field distribution in
common [H-resonator was done and electrodynamics
characteristics of structure were calculated. The general
view of resonator is shown in Fig.1.

Q-factor and shunt impedance of resonator without
dc input are 0=10940 and R,;,=100 MOhm/m.

Further several types of dc inputs into resonator
were studied. The first stage is the degenerated capaci-
tor (see Fig.2,a). One of the vanes there is attached to
even drift tubes and has no galvanic contact with reso-
nator.

The capacity design in Fig.2,b is formed by wider
sides of two parallel vanes. One of them is attached to
the even drift tubes and has no galvanic contact with

resonator. Another is attached to resonator and has no
contact with drift tubes.
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Fig.1. IH-resonator without electrostatic potential input.
Front view: 1 — resonator; 2 — tube holders;
3 —vanes; 4 — drift tubes

The design in Fig.2,c is similar to Fig.2,b, but the
capacity at Fig.2,c is constructed by the sides of three
parallel vanes. Two of them are attached to the resona-
tor and has no contact with drift tubes.

The construction showed in Fig.2,d is a plane ca-
pacitor. One of its plate is a T-shaped vane, to which the
even drift tubes are attached, the second plate is the re-
sonator’s side.

Fig.2. I[H-resonator with separator capacity.
Front view. a — vane-resonator; b — double-vanes,
¢ — three wanes; d — plate capacity

Computer simulation of RF field distribution in such
constructions was done. The distribution of field on
longitudinal axis of accelerating-focusing canal was
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derived and electrodynamics parameters structure were
calculated. The designs of vane-resonator and double-
vanes can not be used for acceleration because there are
no © mode oscillations (see Fig.3,a,b). In constructions
with three vanes and resonator with plate capacity ©
mode oscillation on actual mode is realized and accel-
eration in such structure is possible (Fig.3,c,d). How-
ever, after comparing Q-factors of this designs the reso-
nator with plate capacity has the more efficiency with
0=7550 (Quality of construction with three vanes is
0=5000).

Therefore, to input of electrostatic potential in IH-
resonators it is appropriate to use the design of resonator
with plate capacity.

Two contacts in resonator side which are distant
from each other on A/2 are showed in Fig.4. They are
used to supply the electrostatic potential into the resona-
tor. The internal hole diameters for contacts are chosen
basing on breakdown strength and exclusion radiation
from them. The choke groove was used (see Fig.4) to
decrease the radiation from supply hole. Computer
simulation of RF fields in resonator with two contacts
supply and choke groove was done and the fields distri-
bution and electrodynamics characteristic were calcu-
lated. The radiation from supply hole was suppressed
because of choke groove using in commeasure of con-
tacts and T-shaped vane. It is clean by distribution of H-
field showed in Fig.5.
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Fig.3. Distribution of E-field on longitudinal axis in
double-chamber H-resonator with blocking capacity
a — vane-resonator, b — double-vanes,
¢ — three wanes; d — plate capacity
As result the quality of structure with supply has de-

creased slightly: O=7350. The calculated shunt imped-
ance is equal to R;=50 MOhm/m.
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Fig.4. IH-resonator with electrostatic input.
a — general view; b — front view

Fig.5. Distribution of H-field in [H-resonator with elec-
trostatic input and the choke groove. Front view

3. H FUNNELING RESONATOR

H funneling resonator was studied also (see Fig.6).
Computer simulation of RF field distribution without
electrostatic potential supply was done initially, and
electrodynamics characteristic were calculated.

Quality and shunt impedance of H-type resonator
without supply are 0=9800, R,;,=80 MOhm/m.
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Fig.6. H funneling resonator without electrostatic input.
Front view. 1 — resonator; 2 — drift tubes; 3 — vanes;
4 — inner resonator

Three types of electrostatic potential supply in this
H-resonator were considered. H-resonator with one
supply in the center of resonator side is presented in
Fig.7,a. Supply contact is placed vertically below of
inner resonator. Two supplies at side which distant from
each other on A/2 are shown in Fig.7,b. Supply contact
is placed vertically below of the inner resonator. The
upply at the end surface is shown in Fig.7,c. The supply
contact is placed horizontally on inner resonator level.

Computer simulation was done to define the optimal
design of H funneling resonator with electrostatic poten-
tial supply. The computer simulation of RF field distribu-
tion and electrodynamics parameters were considered.

The RF field distributions are distort by contact sup-
ply and supply holes. But this distortions are more suffi-
ciently in cases with one supply at the center of side
(Fig.8,a2) and one supply at the end surface (Fig.8,c)
comparatively with two supply at sidewall which distant
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from each other on A/2 Fig.8,b. ics efficiency is higher in H funneling resonator. The
As a result of introduced distortions qualities of quality and shunt impedance fall is not so like for IH-

structures were fallen. The minimal decreasing is for  resonator.

design with two contacts supply (O=8900, ——

R;=80 MOhm/m). —
In such way the construction with two contacts sup-

ply at resonator side which distant from each other on e e Sy

M2 is optimal for H funneling resonator.
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Fig.8. Distribution of H-field in H funneling resonator

with a — one supply at center of side; b — two supply at
side which distant from each other on 1/2;

¢ ¢ — supply at end surface. Side-view
Fig.7. H-resonator, with:
a — one supply at center of side; b — two supply at side REFERENCES
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efficiency and construction simplicity.

Optimal accelerating structure without electrostatic po-
tential is [H-type resonator. It has high quality, low loss
and simple to construct, as against H funneling resonator.

In structures with electrostatic input electrodynam-
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KOHCTPYKIIMU CUCTEMBI BBOJA SJIEKTPOCTATHYECKOI'O IOTEHIIUAJIA
B PE3OHATOPBI H-THUITA

3.C. Macynos, C.M. Ilono3os, I1.P. Cagpuxanos, A.B. Boponkoe

Hcnonb30BaHue JIEKTPOCTATHYECKOTO TIOTEHIIMAIIA SIBJISIETCS. OJJHUM M3 BO3MOXHBIX METOJI0B Ooiiee 3 heKTuB-
HOT'O YCKOPEHHsI NOHOB B JINHEWHOM YCKOpHTENE Ha Majylo SHeprur. Hanpumep, JONOIHUTENBbHYIO (POKYCHPOBKY
ITyyka MOYKHO Peajn30BaTh, €CIIM MOCTOSIHHBIA JIEKTPOCTaTUYECKUI MOTEHIMAN M0/1aBaTh Ha TE€ JK€ CaMble BJIeK-
TpOJbI, Ha KoTophle nofaercs BU-notennman. Ho cuctema BBO/Ia MOCTOSHHOTO MOTEHIIHANA MOXKET CYIIECTBEHHO
YXYALUIUTh 3JIEKTPOANHAMHYECKHE XapaKTepHCcTUKU pe3oHaTtopa H-tuma. IIpennoxena onTuManbHas KOHCTPYKIUSA
CUCTEMBI BBOJIA DJIEKTPOCTATHUECKOTO MOTEHIIMANA B TAKO! PEe30HATOP.

KOHCTPYKIIII CACTEMHY BBEJEHHS EJJEKTPOCTATUYHOT'O MOTEHIIAJTY
B PEBOHATOPH H-TUITY

E.C. Macynos, C.M. Ilonoszoes, I1.P. Cagikanos, A.B. Bopoukos

BukopucTaHHs €eKTPOCTATUYHOTO MOTEHIANY € OJHUM 3 MOXKIMBHX METOJIB OULTBII €(PEKTUBHOTO MPHUCKO-
pEHHS 10HIB Y JIIHIKHOMY TPHCKOPIOBaYi Ha Mally eHeprito. Hampukian, nonaTkoBe (GOKyCyBaHHS ITydka MOKHA
peaii3yBartH, KO MOCTIHHUI €JIeKTPOCTATUYHUI MMOTEHITia] MOAaBaTH Ha Ti ’K caMi eJIEKTPOIHU, Ha sKi IMOJA€ThCS
BU-morenirian. Ajie cucTteMa BBEIACHHS MOCTIMHOIO MOTCHINIATY MOYKE CYTTEBO IMOTIPIIMTH CIEKTPOANHAMIYHI Xa-
pakTepucTuku pe3oHaropa H-tumy. 3anponoHOBaHO ONTUMAaJIbHY KOHCTPYKIIIO CUCTEMH BBEJICHHS €JIEKTPOCTATH-
YHOTO MOTEHI[iaJly B TAKUI PE30HATOP.
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