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Abstract

• We have successfully fabricated two 1.5 GHz single cell from

forged ingot of residual resistivity ratio ~ 100.

• Both cavities are processed with bulk EP, followed by 650 C/10

hrs annealing.

• The rf performance of one of the cavity tested to this date is

limited ~ 14 MV/m. Multipacting barrier was predicted at this

gradient and it may be the likely the cause of quench.

Oscillating superleak transducer (OST) sensors were used

during rf measurements to detect the quench location and data

are under review.
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Forged ingot Nb is a novel processing method to obtain Nb discs used for the fabrication of superconducting radio-frequency

cavities. We have fabricated two single 1.5 GHz single cell cavities made from forged Nb ingot with residual resistivity ratio of ~

100 . The cavity were electropolished ~ 120 mm, followed by 650 C/10hrs degassing in UHV furnace. Additional ~ 25 mm

electropolishing was done before the rf test. The first cavity reached ~14 MV/m.

Cavity Fabrication

RF Test Summary

Cavity Processing

The half-cell which was deep-drawn without Teflon disk (H2H) has fewer

points within +/- 0.1 mm. The two discs that were annealed at higher

temperature (H2D, H2H) have fewer points within +/- 0.2 mm. Overall,

differences are small among the 4 half-cells.

Points within tolerance

0.1 mm 0.2 mm 0.3 mm 0.4 mm L (in)

H2D 62.15% 79.50% 86.13% 92.50% 2.0124

H2C 71.70% 86.90% 93% 96.40% 2.0126

H2G 60.65% 87.70% 92% 94.50% 2.0114

H2H 56.10% 84% 93.10% 96.50% 2.01%
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The cavity was cooldown with ~ 0 mG residual field in the Dewar with temperature

gradient across the cavity ~ 0.25 K/cm. The average surface resistance was obtained from

the measurement of Q(T) at Bp ~ 15 mT from T= 4.3-1.6 K. The data were fitted with

Rs(T) = RBCS(T)+R0 to extract the residual resistance. The residual resistance is estimated

to be ~ 10.6 nW. After the rft test, the cavity was baked at 120 C for 48 hours. The

residual resistance dropped to ~ 2. 1 nW resulting in increased Q0 at 2.0K. However, there

is no significant change in accelerating gradient.

At 2.0 K, the Q(Eacc) measurement were done. Furthermore, several cooldown across the

Tc were done in order to extract the flux expulsion behavior of cavity. The cavity showed

poor flux expulsion of Bsc/Bn ~ 1.2 for DT>5 K.
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After the cavity fabrications the cavity processing was done as 

follows

• ~120 mm inner surface removal by electropolishing

• Vacuum annealing at 650 C/10hrs

• 25 mm inner surface removal by EP

• High Pressure rinse with DI water

• Cleanroom assembly, leak check

• Installation of fluxgate magnetometer and temperature 

sensors 

Introduction
Currently, fine grain Nb ( grain size ~ 50 mm) and large grain Nb ( grain

size ~ few cm) are being used in fabrications of SRF cavities. Medium

grain forged ingot with grain size few mmm are beneficial for the cost

effective as well as may provide better performance for future SRF based

accelerators. Here, we explore the fabrication of SRF cavities by deep

drawing, cavity processing and preliminary rf test results.


