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The paper presents the experimental results together with their comparison with calculations. The relation be-
tween a bunch charge in accelerating channel and a variation of resonant wave-length at asymptotic alternating-
phase focusing is derived. Suggested is also a new way for computation of high-frequency characteristics of the ac-
celerating structure taking into account the variation of resonant frequency with constant transversal dimensions of

the structure.
PACS: 29.17 +w

1. THE EXPERIMENT
1.1. THE CALCULATIONS AND EXPERIMENT

The issue involves an analysis of a multichannel ac-
celerating structure (MAS) and a modified MAS
(MMAS) based on interdigital cavity working in Ha
mode and providing acceleration of several intensive
beams of heavy ions with total current from several
dozens of mA up to several A [1,2].

The experiment was carried out to explore the MAS
and MMAS. Q-factors were measured: Qmas=800+21
and Qumas=800+38; operational frequencies: MAS
f1=150 MGz and MMAS f,=114 MGz. Predicted and
measured distributions of field gradient in accelerating
channel are presented in Figs.1-3, correspondingly. Also
is obtained that the configuration of field gradient in
vacuity is the same for both the structures, and the dif-
ferences in amplitudes make few percents. That may be
caused by producing imprecision, some alignment er-
rors, and inaccuracy of measurements.
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Fig.1. Field gradient distribution in accelerating chan-
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Fig.2. Field gradient distribution in accelerating chan-
nel in MMAS
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Fig.3. Field gradient distribution in accelerating chan-
nel in MAS and MMAS

One should mention that the values of predicted fre-
quency agree well with measured ones (deviation is not
worse than 6%) [3]. The results are given in Table.

Predicted and measured frequency

calculations quantity
struc- and experi- | frequency, impedance,
tures ment MGz Q-factors MOMm/m
theoretical 145 1021 30.0
MAS numerical 157
experiment 150 800 27.0
theoretical 109 1130 24.3
MMAS numerical 118
experiment 114 800 23.0

PROBLEMS OF ATOMIC SCIENCE AND TECHNOLOGY. 2006. Ne 2.

Series: Nuclear Physics Investigations (46), p.129-130.

2. THE THEORETICAL CALCULATION

The equations for bunch charge and deviation of res-
onance frequency relationship have been derived. It is
shown that the resonance wave-length growth leads to a
bunch charge increase in the MMAS (if compared with
the MAS), so the maximum current value could be in-
creased in each accelerating channel of MMAS.

Few allowances were accepted. Bunches are consid-
ered to be orb-formed and the orb diameter is equal to
the maximum length of the bunch, which in its turn is
equal to the length of separatrix (1)

a.=bb, - 3l s)p
2

where S is a parameter characterizing charge density in

Q)
a bunch, d) e —equilibrium phase.
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After several transformations have been performed,
the equation describing the bunch charge takes the form

2
Os ~ NNJA ~26 E, R°) . )
where ), is a function, which reflects the relation be-
tween the amplitude of phase oscillations and the bunch

characteristics, A — operating wave-length.
Equations for the currents are:

Limn ~ N1
N
Ljim| ~ N 3)

It has been shown [4] that an increase in operational
wave-length in MMAS (with constant transversal sizes
of the accelerating structure) leads to a calorific losses
reduction and to a gain in shunt impedance of the accel-
erating structure.

PNA_l/zﬁRshN/\l/z' (4)

Thus, presented MAS and MMAS systems provide
an essential gain in operational wave-length with re-
spect to a single-channel accelerating structure, and also
allow increasing of maximal current in every channel of
the multichannel structure.
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HNCCJIEJOBAHUE MHOI'OKAHAJIBHBIX H-CTPYKTYP LITBIPEBOI'O TUIIA
H.M. I'aspunos, /I.A. bozauenkos, /1.A. Komapos, A.E. Maxees, FO.H. Cmpykoe

[TpuBeneHsl pe3ynbTaThl SKCIIEPUMEHTA, CPAaBHEHHE TOTyUCHHBIX JaHHBIX C pacyeTHHIMH BennanHaMu. [Tomyde-
HO BBIPAXCHUE 3aBUCHMOCTH 3apsAZa CTYCTKa B yCKOPSIOIIEM 3a30p€ OT U3MEHEHHS PE30HAHCHOMN JTMHBI BOJIHBI TS
accuMeTpu4HON (azonepeMeHHON (oKycupoBKH. IIpuBeneHsl pe3yabTaThl HOBOTO crocoba pacuera BU-mapamer-
POB IPEIUIOKEHHON CTPYKTYPBI C Y4eTOM (haKTOpa M3MEHEHUS JUTHHBI BOJIHBI ITPU IIOCTOSTHCTBE ITOTIEPEYHBIX pa3Me-
POB YCKOPSIIOILEH CTPYKTYPBHI.

JOCIIIKEHHA MHOI'OKAHAJIBHBIX H-CTPYKTYP HITUPOBOI'O TUITY
M.M. I'agpunos, /1.A. bozauenxos, /{.A. Komapis, A.€. Maxees, FO.M. Cmpyxoe

HaBeneHi pe3ysibraTd €KCHEPHMEHTY, IOPIBHSHHS OTPHUMAaHMX JaHMX 3 PO3PaXyHKOBHMH BEJIWYHMHAMHU.
OTpuMaHO BHpaKEHHS 3AJICKHOCTI 3apsay 3TYCTKY B MPHUCKOPIOBAJIHLHOMY 3a30pi BiJl 3MiHA PE30HAHCHOI JOBKUHH
XBWJIL JJIS1 acHMETpUIHOTO (ha3o3MiHHOTO (oKycyBaHHS. HaBemeHo pe3yibpTaTH HOBOTO COCO0y po3paxyHKy BU-
napaMeTpiB 3alPOIIOHOBAaHOT CTPYKTYPHU 3 ypaxyBaHHAM (hakTopa 3MiHH TOBKHHH XBHJII IIPH CTaJOCTI MONEPEYHUX
PO3MipiB NPUCKOPIOBAIBHOT CTPYKTYPH.
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