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INTRODUCTION

The successful test of the first one-cell reentranitycfi
showed that technological challenges inherent to th
shape can be overcome. Now we need to further confir
this approach and test a multicell reentrant cavityhis
paper it is not proposed to solve the problems wit
propagation of higher order modes, we will concentrai
on the geometrical solution for optimization of peakdfie
so the diameters of beam pipes and iris apertures
chosen both equal to 70 mm. The proposed geometry is
simple as possible for the reentrant case. Each &llf-c
consists of two elliptic arcs. Geometry and designation
dimensions are shown in Fig. 1.
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Fig. 1 Geometry and designation of dimensions for the
inner and end cells.

DIMENSIONS OF CELLS

As it was done for the one-cell reentrant cavitg, will
choose the version with 20 % higher electric field an
10 % lower magnetic field in comparison to the TESLA
inner cells. Let us keep the geometry of the inner half
the end cells the same as of the inner cells. Optiioiza
of the end half-cell can be done in the same mannigr a
was done for inner cells [2] but now we have fixe(
equatorial radius. Tuning to the correct frequency for th
end half-cell (or the end cup) can be done by changing t
length of this cup ). For optimization, 3 half-axes were

varied @, B, anda). Half-axisb is defined by geometrical
restrictions: by lengtiL and equatorial radilg,. The

obtained shape of the end cell is shown in Fig. 2, t
dimensions — half-axes of conjugated ellipses, radii ai
lengths are presented in Table 1. An inner cell consfsts
two (one of them is mirror-reflected) left half-ceftom
Fig. 2.

Table 1. Dimensions of the inner and end cell, mm
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Fig. 2. Optimized shape of the end cell (SLANS mesh is
shown).

The calculated values of peak electric and magnetic

fields normalized to acceleration in the cell areclisws:
for the inner cellE, /E,. = 240(+20 % to TESLA),

H y /Ene = 37.8 O€/(MV/m) (-10 % to TESLA),

for the end cellE, /E,.. = 239,

H 4 /Eae =376 Oe/(MV/m).

Inner cup (subscript | End cup (subscripe
in Fig.1) in Fig.1)

A 51.56 53.53

B 36.22 42.79

a 9.16 4.59

b 11.92 7.743

L 57.652 56.238

Ry 35

Ry 98.710

R/Q andG parameters for the inner cells are 120.6 Ohm
and 280 Ohm, and for the end cells, 120.9 and 286 Ohm,
respectively.



One can see that values Bf, /E,, and H, /E, are departures of dimensions we have to analyze dependences
a little bit smaller for the end cell. This means tEgf, is of normalized peak fields and frequency on the cavity

} ] ] ) dimensions. Dependences for inner cells are presented in
slightly bigger because peak fields are the same in bqﬁib_ 3, for the end cells — in Fig. 4. Here for normatin

inner and end cell. This difference is negligibIgNe used parametees- E. /2E. andh=H . /A2E
(acceleration of the last cell is about 0.4 % highan of P o/ 2Ee o/ 42

the inner one); however, without optimization of thel en ThiS normalization is made for easier comparison to
cell this cell can have lower acceleration. For exampld ESLA inner cells [3], because these cells have
our calculations show that TESLA end cells (Fig. 5) hav&u/Eac = 20 and H, /E,. = 42 Oe/(MV/m), so that
1.3 % and 1.1 % lower acceleration than inner cells. for them e=1 and h=1 The results taken from these

, graphs are presented in Table 2. As can be seen lfrem t
REQUIREMENTS TO DIMENSIONS Table, most important are tolerances of the big haff-a
ACCURACY A: to keep the value & with precision 0.01 we need to

make theA for the end cup with error not more than

Errors of dimensions inevitable by fabrication wilange  +0.14 mm (Fig. 4, upper left picture). The negative error
the optimized values of normalized electric and magnetic

peak fields and frequency. To find the allowable
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Fig. 3. Change d, h andf by not exact execution of dimensions of the inner cell.



Table 2. Derivatives of parameterandh, and frequencfwith respect to dimensions of the inner and end cells.

oe/oA, | oe/loB, | de/oa, | oh/oA, | oh/oB, | ohjoa, | of JoA, | of JoB, | of [oa,
mm* mm* mm* mm* mm* mm? | MHz/mm | MHz/mm | MHz/mm
Inner cell 0.054 0.022 0.028 -0.014 -0.007 -0.010 -8.2 2.0 -8.(
End | Inner cup 0.060 0.016 0.032 0.006 -0.007 0.012 4.1 1.0 -4.0
cell | End cup 0.073 0.018 0.032 -0.013 0.003 -0.007 -3.4 1.2 -2.4
Oe/oR,,, | O6/eR,, | ogloL, | ohjaRy, | NjoR,.| ahjeL, | of aR,, | of JaR,, | of oL,
mmt mm* mm* mnit mm? | mm® | MHz/mm | MHz/mm | MHz/mm
Inner cell -0.018 0.034| -0.052 | -0.005 0.010 | 0.016 -14.7 4.1 7.1
End | Inner cup 0.026 -0.044 0.001 0.005 2.1 3.5
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Fig. 4. Change of andh by not exact execution of dimensions of the end awllthfe inner (left pictures) and for the

end cup (right).
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Fig. 5. Profile and fields along the profile line the optimized reentrant cavity (upper pictures), and forparison for
two different TESLA end cells (TESLA cavity has diffetend cells [3]).



of this dimension, as can be seen from the graph can beFIELDS ALONG THE PROFILE LINE
tolerated several times bigger. To keep frequency error

within + 0.1 MHz, the same half-axis should be made Electric and magnetic fields along the profile lirffe o

with precision +12 mcm. The step-like change of the valu@ie end cell are shown in Fig. 5. Fields along the lerofi
of derivatives for values @ andh is caused by jump-like |ine of the inner cell can be obtained from the saraphyr
transition of the location Of the Peak field from q]ﬂ'ece if we Symmetrica”y (mirror Symmetry for magnetmd
to another when one of dimensions changes continuousiéntral symmetry for electric field) reflect thetlgfrt of
Derivatives of frequency with respect to differenkhe graph. Maximal acceleration in the last cellristed
dimensions are 2 times smaller for the inner halfhef t py electric field, so maximal electric fields on bottes
end cell than for the inner cell because for the inedr ¢ of the cavity become equal in the process of optimization.
we changed both sides of the elliptic arc having theesanthis resource was not used, for example, in the TESLA
dimension. For the end cell each half was changeg cells, Fig. 5. However, in the design of TESLA cavity
separately. problems with HOM extraction were being solved which
Maximal influence on frequency has the equatorigdre not discussed in the present paper.
radiusR,,: 14.5 — 14.7 MHz/mm, or 7 mcm per 0.1 MHz.
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