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The new code SUPERLANS is described. The main 
St IPERLANS features are: an c\,atuation oi hnth the 
5t;lridiilg waves in axisymmc~trical cavities and travei- 
lirtg u’aves in periodic structures; the number (I[ modes 
(or dispersion curbes) are calculatc~ct simultan~c~usty in 
ttlc arhltrary spectra domain. To increase the cr~tl~~ t>fiici- 
cnc~ the following modern n~cthotls art‘ usr~tl: lhc isopa- 
ratrlr>tt-ic second order firiitc clrtncnts for the fieltl appro- 
xinlatiotl; the subspacc itt>ration method 11)r the tlctcrtni- 
nation oi spectra. To increase the accuracy oi calculation 
0i the’ field near the axis the coordiitates (Z. I?‘) are 
ust’d. There is code version for IBM PC/AT with the 
I:ilcl-;li’ti;,c dialogue data input arid postproce5sot- with 
tic~v~~loped graphics. The code is cilrrently used for the 
INP lit:-system design. 

INTRODI lCTlC>N 

It1 1979 the LANS [I] code U’H~ devclopt~d in tht> 
INP The code used the inverse iteration rncthotl :vith a 
sp<~~~tra shift for the calculation oi the cigcrl irc~qucncies 
III the arbitrary spectra dornaitl in a~i~!mmetrical RI--CC 
vitics. The triangular simplex element5 \vere ust,d in the 
rc~d~,. Then other codes iL\t~LTIMODI~ [2] and PRt ID [3] 
u t’r<’ dr\ c,loped. The subspacc item-atioil method is t~scd 
iol- tt~rj silnuttancous calcutatiot~ oi the number of 
[~to(jc~~ iit tjlc codes. The codes also j>ertnits to calc~llatr 
tht* tiispcr-soon cur~cs it, periodic structures. The isop:!- 
rarllt>tric, S~~COII~ order ~tt~rrlcllts art’ uscti in the \.o(l~s. 
‘&v tj~~t~/op new code St ‘l)taRLhNS j,ascrj on tjlc IIIC~‘- 
tj,c,tl~ ivtrit~ll are used i11 tl~~~~t~ rotirs. The tnaiil i?;iturcs 
oi ricu c.odt~ are: 
- ltlc’ code is made Toi- p~rSOtlill ~~oriiputer ;llltl IlaS 

illtct-actike input-output and 11~s the graphical pas- 
slhilititls of the computer; 

- itick j)rotrlem iormulation is used. v. hicti elimit~atr5 
thv sinllularity in matrix etemt~nts on axis 12, 31: 

-- tjica <coordinates (Z, K’) are ust~d Cor- the increarc in 
aic~li-acq oi field calculations ticar aiis. 

GENERAL. 

I’tlc> ~~)dc SUPERLANS was made For the calcula- 
tion oi azirnuthally-homogeneous modes in the axi- 
sI;tIIrrtelricaI RF cavities and periodic structures. For 
the CL aluation of eigcn modes the wave equation with 
respect to iollowitlg function is solved: function: 

,I= (;I;;; 1;; y::: 

‘l‘hc boundary conditions arc set on axis, plane of 
symmetry and metallic surfaces. The metallic surfaces 
are suppos;“i to have an ideal conductivity. The grid with 
eight notk [soparametric elements is used in the code. The 
Galerl\il, tri?ttiod is used to obtain an algebraic system 
(A-b!. B) . II =O. Unlike [2. 31 the integration in the 
Ciatcrkin nlcthod is made over the volume problem, hut 
not over the square of the cavity crossection. In this case, 
the matrix coefficients haven’t the singularity in integral 

expression: 

a,,=\l,l/r.II~,.:lii.ril~;/o~t,;l~,,r;~~ril~ ,i\ l/\ <1.-, 

A., = \, 111,. q//A- dr dr , \vltt,l-t’ \ ~-1 ‘2 

The Diri&tet boundary contlitio:l 15 WI OII axis, so t11c3 
ma1 rix coeiiicierits aren’t calculated ioi- ihi, a-ii5 110iIc’s. 
The basic ittilctions and ttreir ilcri\ati\c- \4 itti rcspcct 18~) c‘ 
for the nodes near aXis dre proportic~tl;it !(I ,I\, 50 the m;~l- 
ril; ccjefficicnts ha~~~~l‘l singularize in the irltegral <,xpr?h!+ 
on on axis. 

The reason of using the coordiilate h>stcnl (Z, K’!-l) 
is the following. The iunction II is proj~ortiorlal to r’ neat- 
axis, since the ‘iicld is proportiot~at to r near ;I.\is. Ixop+ 
ratiictric elements are closrxd to rc~ctutlglt~ itt’iil ;i\ih, si). t! 
the ortlinar~~ coordinate systctn is Ilsed. th(‘ r and z COC‘I- 
dinatcs arc proportional to ttic c~oi-r’sl”)ti,ltlt~ to(~;~t coot-tlt- 
natcs. As a result, the lurlctiorl I I ill,<1 I I~~~I~~\~~ slnlilarl! 
near axis, so II is proportic)ll;lt to r. Tht*rt~ior-c, lhe coordi- 
nate system (Z, /?/4) is j)u~ IVIO opt*rratic)r~ to rcmovc this 
uiicorrectness in the iit~l~l dt~~~‘rlptici~l. III this ~85~‘. \t.c 
must to iiiovc the i-niddte r~c~li% on i~temv~ts iWar ;I\IS ior- 
the right description of coordinalc~s on ~~lc~ll~~rlt. TIICL tlodc 
on element side perpendicular 10 tjl(T ;ixii i5 ~rlovctl. Tt11, 
retjiur 0i riotie is found from the (~(jllatiot: r- r;‘,/2, \vli~,r(~ 
I,,- the radius oi corner node 

.4s we tlavc said ahove, S~‘PI~I{l.ANS pllrllnt\ $1) cai- 
cutate the lravetling waves in j)t>riotiic stl-uCtllr(‘r. The <<II- 
c~ulation of the dispersion curves i5 Illatir~ iILltOlrlati~~Ilt~. 

The Floquct theorem 141 is IIWI ior ttlc’ C;llC!ltiltiOt1 oi 
travctting waves. The theorem pcrrnits to hliilcl th(> tr;ivcl- 
ling wave with the phase shift 0 o\‘c’r ;!I(‘ >tructllrc p~~riod 
j)y t~1.0 real functions. One oi them ts sk niliietrical (III ttii 
pt+od, the other is antisymmetrical. The Cbclllations ior illts 
ftinciions arc analogous to th(y equii(iort icJr Lhc staniiitkg 
leave. The functions are related ori lwur~tl of period bq 
coefficients dependent of the phase shiit 11. 

The code also permits the evaluatiorl oi the lif: cavil! 
with an inhomogeneous ferromagnetic ;111d tilclcctric I II- 
ling. For example, the one version oi cavil! with 111~~ rc,ttl- 
ning of frequency for the LER [5] is showrl below. 

The code is realized on IBM PC/AT anti the graplli~ 
possibilities of computer are wideI> used. The interartiv<l 
input-output are used with simultaneous displaying gra- 
phicat information. This possibility simplifies the proccdu- 
re of cavity geometry input. The logical mesh with 
maximum number of nodes 3000 is used ior generating 
the finite element mesh. Ten modes can be itcrating 
simultaneously in the arbitrary spectra domain. 

The code applications are shown on some examples. 
The field distributions oi two modes in DAW strut- 

ture [S] are shown in Figs. lu and th. and dispersion 
curve is shown in Fig. jc. 

The cajculatioll of RF cavity of VI’Pl)-5 [7] is 
given in the Figs. 2u, 26. The wide spectra domain was 
explored (200 modes) ior this cavity. The working anti 
one of the highest quasi-optic modes are shown in figu- 
res. 

The results of cavity calculation for accelerator c<Si- 
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bcriaa [S] are given in Figs. 3~. 3b. In this case the 

modes, interacting with a beam, are shown. 
The two iirst modes OF cavity of accelerator 

~rlLU-l0>> [Cl] are shown in Figs. 4u, 4b. The specific 
feature of this cavity is that it consists of two parts. 
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The constant voltage is applied to the internal part to 
suppress the multipactor. 

The calculation result oi the one version oi cavity 
For the LEB with an inhomogeneous irrromagnetic and 
dielectric filling is shown in Fig. 5. This cavity is tunc~d 
in RF frequen& within 30%. 
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