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Table 2: Multipole components for the rf-dipole cavity de-
signs shown in Fig. 1

400 MHz 499 MHz 750 MHz Units
Vi 1.0 1.0 1.0 MV
b 3.3 3.3 3.3 mTm
bo 0.0 0.0 0.0 mT
b3 3.00 8.30 1.81 x10% mT/m
by 0.0 0.0 0.0 mT/m?
bs -0.46 5.8 5.2 x10° mT/m?
RF TESTING

The 400 MHz cylindrical rf-dipole design has been suc-
cessfully tested at the cryogenic temperatures of 4.2 K and
2.0 K at the vertical test assembly at Jefferson Lab. The
cavity was fabricated by Niowave Inc. with 3 mm thick Nb
sheets of RRR 353-405 [5].

Surface Treatment

The surface treatment process [6] included the initial sur-
face etching with bulk removal of 150 pum using the stan-
dard BCP acid mixture, followed by a heat treatment for 10
hours at 600 C. After the heat treatment the cavity was fur-
ther etched for a light removal of 10 yum. Then the cavity
was high pressure rinsed in 3 passes. Due to a contam-
ination with glycol in the acid mixture the etch rate was
reduced from 2.7-2.8 pm/min to 1.8 pm/min that resulted
in a total average removal of 85 pum in the bulk BCP pro-
cess. Finally the cavity was assembled at the class 10 clean
room.

RF Test Results

The cavity underwent a test at 4.2 K and two tests at 2.0
K. In the first 2.0 K test a multipacting resonant condition
was observed at low fields and was easily processed by in-
creasing the rf power. No further multipacting conditions
were observed during the remaining of the first test or on
the following 4.2 and 2.0 K tests. The measured surface
resistance of the cavity was 34 n{) during the cool down
process from 4.2 K to 2.0 K.

The intrinsic quality factor (Qp) as a function of trans-
verse electric field (E'7), transverse voltage (Vr), peak sur-
face electric field (Ep), and peak surface magnetic field
(Bp) for both 2.0 and 4.2 K tests are shown in Fig 5. The
4.2 K @ curve has a higher slope which is a norm at lower
frequency cavities. The cavity was dissipating 155 W at
11.6 MV/m and was limited by the rf power. The test
achieved peak surface electric and magnetic fields of 47
MV/m and 82 mT. The 4.2 K rf test achieved a transverse
voltage of 4.4 MV exceeding the design requirement of 3.4
MV. The 2.0 K rf test has a uniform ()¢ variation compared
to that of 4.2 K rf test. The cavity quenched at 18.6 MV/m
and achieved a transverse voltage of 7.0 MV and peak sur-
face electric and magnetic fields of 75 MV/m and 131 mT.

07 Accelerator Technology and Main Systems
T07 Superconducting RF

WEPWO080

The 2.0 K rf test exceeded the required transverse voltage
of 3.4 MV and can reasonably achieve a transverse voltage
of 5.0 MV per cavity.
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Figure 5: Q-curves for the 400 MHz rf-dipole at 4 K
(green) and 2 K (blue) as a function of the transverse gra-
dient, transverse voltage and peak values of the fields.

CONCLUSIONS

An extensive study on the properties of the rf-dipole de-
sign have been presented for three different geometries.
The performance of a proof of principle cavity has been
tested for the 400 MHz geometry. The high gradient
reached during this test and the virtual abscence of mul-
tipacting at the operating gradients show the rf-dipole as an
attractive option for many deflecting and crabbing applica-
tions. Similar proof of principle cavities have been built
for the 499 MHz and 750 MHz geometries, and the corre-
sponding rf-tests are under schedule for this spring.

REFERENCES

[1] S.U. De Silva and J.R. Delayen, Phys. Rev. ST Accel. Beams
16, 012004 (2013).

[2] J.R. Delayen and S.U. De Silva, in Proceedings of the 15th
International Conference on RF Superconductivity, Chicago,
Illinois, p. 219 (2011).

[3] A. Castilla et.al., in Proceedings of IPAC’12, New Orleans,
Louisiana, p. 2447 (2012).

[4] S.U. De Silva and J.R. Delayen, Multipole Field Ef-
fects for the Superconducting Parallel-Bar/RF-Dipole De-
flecting/Crabbing Cavities, LINAC 2012, Tel-Aviv, Israel,
September 2012.

[5] D. Gorelov et.al., in Proceedings of IPAC’12, New Orleans,
Louisiana, p. 2411 (2012).

[6] P. Kneisel, Nucl. Instrum. Methods 557, 1 (2006).

ISBN 978-3-95450-122-9
2485



