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Amorphous ferromagnetic ribborsse considered as a_ _ . In(b/a) i a
materialfor ferromagnetic cores famresonant acceleratingZ =) o <u>/<e>tg(KL)+(j2mdC) - @

structures of 100...200-MeV  ion  accelerators. Th _ _ -
manufacturing of theoresusing this material are cheape\rN(:iﬂIere (8_) _81(A1+A_2)_/A1' W)=lnle =
and easierthan that of thecores made from common-useddd = (shP- sinP)(shP sinP), P=A,u,mf/p,
ferrites. Calculatedand experimental characteristics of the AL, (shP+ sinP)

i i o7 27t () (1) [u] = 22
ferromagnetic cores made from these ribbons (permeablﬁty‘ W HI=

: X (A, +A,)P(chP+ cosP)cds
and tangentloss) for a coaxial broad-band acceleratml% . . . :
system are presented. These characteristicyer the these“ formula; e() is the resulting dlelec'gnc
frequencyrangefrom 1 to 10 MHzare ingood agreement Permeability, (1) is  the resultingcomplex magnetic
taking into account skin-effect. Possible versions of coaxp@rmeability of the foliated cores; is the dielectric
acceleratingsystems for medical synchrotroneith above permeability of the insulatiobetweenthe ribbonsy,is the
mentioned cores are considered. magnetic permeability of the ribbon at the Zeeguency,

. METHOD OF CALCULATION A, is the thickness of the insulatibetweenthe ribbons,
The coaxial cavity with  toroidal  ferromagnetic A, is the thickness of the ribbom, ~is the ohmic

cores is shown in Fig.1.resistance of the ribbon material, C is the equivalent
canity Powet input cauity capacity of the accelerating gap, f is the frequency.
[I. CALCULATED AND EXPERIMENTAL
RESULTS

| In order tadevelop one othe versions of the coaxial
accelerating system forthe medical H-minus synchrotron
with the energy of 250 MeMhe amorphous materiakKCP

& (Metglas 2605) with théollowing characteristics was usgad:
2 o/, =4000, p=1,31000hmm  A,=2510%m, A
- - - - = 1=8:106m, d=0,02m, a=0,117m, b=0,21m. Experimental
and calculated characteristics ftiis material areshown in

Fig. 2 also.
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At small electricand magnetifields without saturation 10I1g(f,MH z)
andfor a narrouw hysteresisycle someresults presented Figure2. Characteristics of toeres: 1 is tg

in [1] may be used to calculgparameters of suctystem. (calculated), 2 isf]/1000u. (experimental), 3 isu]/10004,

The paper [1] generalizes resultsscribed in [2] in case of (calculated).

foliated cores. Inthis casethe —dominant role iplayed The accelerating system consists of two simmetrical left and
_by skln-effect whicHimits the magnetic f_|eld penetrationjght parts(Fig.1). Its frequencyange is 3,8-14,KIHz, the

in to the ribbonandcreates power dissipation.The complepaximum accelerating voltage suppliedtie gap is 600 V,
input impedance of the  left aight part of thecavity may be | = 0,1m, C= 60 pF, the total number of tuges is 10.
calculated using the  following equation: There ardour cavities othis type inthe accelerator. The



experimentaland calculated absolute values dfie input
impedance [Z] fothe left or right part of the
acceleratingsystem calculatedvith the use of (1) are
shown in Fig.3.
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Figure 3. Input impedance of ttevity : 1 is
[Z] (calculated), 2is [Z] (experimental) .

According to these results thgstem isunresonant and
it is analogous to theystems presented i3, 4]. The
advantage of theystem ighe small variation of its input
impedance in a wide frequenegnge. The analysis of
different versions othis type of accelerating systems
shows that such systems are suitablefor lower
frequencies of the accelerating voltage. For example the
acceleratingystem othe medical proton synhrotron with
the energy of 220 MeV, the frequency range is 0,8 NM3&,
L=0,18 m, a= 0,07m, b= 0,21m, has thgedance
changing between 500 Ohm and 700 Ohm.
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