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An Interlude : Fabrication of S-band Accelerating Structures Dating Back 35 Years

Koji Takata
(KEK)

The author was engaged in developing S-band linacs for medical application in the last half of 1960°s. This

article describes a summary of his experience in that period with a stress on the aspect of fine machining

technology for the linac structures.
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Table 2: Main parameters of the last half of
the structure with an reduced iris diameter

of 18mm
Table 1: Main pa.rameters ofa 1...6m‘S—band 2a/mm | 2b/mm | d/mm | Vmm
linac structure with a constant iris diameter -
2a of 20mm with 2b being the cell diame- disk25 20.00 5.00
ter, d the cell period, and ¢ the disk thick- cell 25 81.70 | 35.00
ness disk26 19.00 5.00
2a/mm | 2b/mm | d/mm | t/mm cell 26 81.51 | 35.00
disk1 27.20 5.00 disk27 18.00 5.00
cell 1 85.87 | 19.09 regular cells 81.43 | 35.00
disk2 25.50 5.00 regular disks | 18.00 5.00
cell 2 84.24 | 22.56
disk3 23.70 5.00
0o0o00ooo0oooooog d/2000000
cell 3 83.05 | 26.66 4/
: ooooooooooOoooool1ooooood
disk4 21.90 5.00
00 NODODOODODOOOOoOOoDooo
cell 4 82.28 | 31.51
oooooooo
disk5 20.55 5.00
0 1 N
cell 5 8191 | 34.57 NTF, Nﬂ', e Nﬂ'
disk6 20.00 5.00
regular cells 3180 | 35.00 000 N+10000000000o0ooood
. 0000000000 N=300D000000o0d
regular disks | 20.00 5.00 3
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Figure 1: Configuration of a 1.6m S-band linac structure
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Figure 2: cylinder and disk of a test cell
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Table 3: Distribution of machining errors
for a total of 50 brass cylinders of a test cell
: specified allowance is +4pm for both di-

ameter 2b and height h
2b h
error/ym | no. of pcs | no. of pcs

-4 3 2
-3 11 3
-2 8 5
-1 10 0
0 7 10
1 6 10
2 3 10

3 1
4 1 2

5 0
total 50 50
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Table 4: Distribution of machining errors
with respect to the iris diameter 2a for a
total of 14 brass disks of a test cell 2a =
16mm : specified allowance is £5um

error/pum | no. of pcs
0 2
1 5
2 2
3 4
4 1
total 14

Table 5: Distribution of machining errors
with respect to the disk diameter D for a
total of 14 brass disks of a test cell with

2a = 16mm : specified allowance is
108mm:§8ﬁ$
error/um | no. of pcs

-20 1

-19 1

-18 4

-17 7

-16 1

total 14
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Table 6: Distribution of machining errors
with respect to thickness ¢ for a total of 14
brass disks of a test cell 2a = 16mm :
specified allowance is =5um

error/pym | no. of pes
-1 2
0 7
1 4
2 1
total 14

g
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Figure 3: Configuration of test cell set-up

for mode measurement
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Table 7: Results of mode frequency mea-
surement for a test cell with d = 35mm

2a 2b fr—fo | vg/c
(mm) | (mm) | (MHz) | (%)
16 81.035 11.6
17 81.275 14.8
18 81.415 18.5 0.51
20 81.780 26.7 0.82
22 82.170 37.3 1.13
24 82.640 50.7 1.55
26 83.195 65.5 2.05
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Figure 4: Difference between the values 2b
obtained from test cell measurement and
those calculated with the formula by [1]
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Table 8: Machining error distribution for a
total of 19 oxygen free copper (OFC ) disks
of identical dimensions

Table 9: Machining error distribution for a
total of 20 OFC cylinders of identical di-

mensions

D 2a t
design $96.0 $20.0 5.0
allowance | +0.004 +0.004 +0.004
(mm) (mm) (mm)
error/um | no. of pcs | no. of pcs | no. of pcs
-3 1
-2 1 6
-1 2 7
0 2 5 6
1 5 6
2 4 4
3 6
4 1
5
6 1
total 19 19 19
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D 2b h
design 096 ¢81.8 30
allowance | =+0.004 +0.004 +0.004
(mm) (mm) (mm)
error/um | no. of pcs | no. of pcs | no. of pcs
-4 1
-3 2 1
-2 4 1
-1 5 1 1
0 4 2 1
1 5 6
2 2 8 5
3 2 3 6
4 1
5 1
total 20 20 20
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Figure 5: Fitting a silver alloy brazing wire into a groove on an OFC cylinder

Figure 6: Stacking OFC disks and cylinders



Figure 7: Stacked structure on a stand just before being installed into a vacuum furnace
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Figure 8: RF heating



Figure 9: Joining two structures by helium arcing

Figure 10: Leak test
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Figure 11: 27r/3 mode frequencies immediately after brazing and those after cell tuning : ordinate value for

N of abscissa means the 27 /3 mode frequency of a 3-cell long portion comprising (N + 1)th and (N + 2)th

cells with half (NV)th and (N + 3)th cells
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