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Abstract Table 1: 1050 MHz} = 0.49 Single Cell Cavity
BARC is developing a technology for the accelerator Parameters

driven subcritical system (ADSS) that will be mainl Value

utilized for the trasnsmutation of nuclear waste and Frequenc 1050MH:

enrichment pf G _ Design _and Fjevelopment of Geometricap 0.49

superconducting medium velocity cavity has beererak - -

up as a part of the ADSS project. The cavity desan Cavity Diameter 25.833 cm.

p=0.49, f = 1050 MHz has been optimized to minimize Iris Radiut 3.9cn

the peak electric and magnetic fields, with a gofl r'Q 9.16:0Q

5MV/m of accelerating gradient at a Q > 5%t 2K. G 1445780

After the design optimization two single cell céaétwere

fabricated from polycrystalline (RRR>200) and large EpealEaco 4.26

grain (RRR>160) Niobium material. The cavities have BpealBace 8.02 mT/(MV/m)

been tested at 2K in a vertical cryostat at Jedfersab.

and the results are summarized here. CAVITY FABRICATION AND

PREPARATION
INTRODUCTION Two prototype single cell Niobium cavities are

fabricated with the designed parameters mentiomed i

In the high energy section (> 100 MeV) of ADSSrahe 1 One of the cavities is made from sheehinin
accelerator superconducting elliptical cavity viié used of RRR > 250 and the other one is made with thgelar

to accelerate protons up to 1 GeV [1]. For thigppse we L .
- . grain niobium of RRR2 96 [3]. The schematic and the
have studied the RF properties of & 0.49, 1050 MHz parts of the different components of the die am@shin

single cell superconducting elliptical cavity. Figure 2 and formed cavities are shown in Figure 3.
CAVITY DESIGN .
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Figure 2(a): Schematic of the Components
1050 MHz cell forming die
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Figure 1: Drawing of the 1050 MH@=0.49 cavity. Figure 3(a): Fine grain

single cell Niobium Figure 3 (b): Niobium large

RF parameters of 1050 MHz#= 0.49 single cell Cauvity. grain half cells.
Elliptical cavity has been optimized by means of 2D
cavity tuning code SUPERFISH and 3D High Frequency REFTEST

Simulation code CST Microwave Studio for possilbée u

in High Current Proton Accelerator[2]. . .

A drawing of the single-cell cavity of 1050 MHg 0.49 cavity preparation for RF test at 2K. The vacuun®kit
was 5X10°.

is shown in Figure 1. The main cavity parametess ar

summarized in Table -1.

Both the cavities are pre processed with the standa



Fine Grain Cavity

The single cell fine grain niobium cavity RF tessult
of the cavity is shown in Figure-4. As can be sdba,
low field Q was1X1&’.
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Figure 4: Q vs Ecin TMgomode of 1050 MHz} = 0.49
fine grain single cell cavity.
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Figure 6: R versus 1/T for TMyo mode of the cavity.

Data points are fitted with BCS theory plus residua

resistance (solid lines).
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RF power in the cavity produces radiation pressioaé
act on the cavity wall. These pressures deforncthéty
wall and produce a frequency shift which depends
quadratically on accelerating fiek}., During the RF test
we have measured the frequency variadbwversusE,.

The Q, value for the input and output couplers arénd is shown in Figure 7.

3.28X10° and 2.07X1& respectively. The high power
RF test was limited by the input RF power source\(d).
No multipacting or field emission is observed #}.
value 8MV/m.

Large Grain Cavity

Similar test was carried out with the large graavity
at 2K and at 1.75K .The Figure-5 shows the Q Vs E
curve. But the cavity was quenching at 6MV/m fottbo

the 2K and 1.75K measurements. This is not unergect

because while doing the BCP on this cavity we folatsl
of pits in the different locations of the surfaoeai definite
trajectory. So the additional RF losses on thosemight
lead to low field quench. The low field (~ 10 mTrface
resistance as a function of the He bath temperatiae
measured and the data were fitted [8] with the s@ithe
T-independent residual resistances,sRnd the Bardeen-
Cooper-Schrieffer(BCS) surface resistance[9].
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Figure 5: Q vs kcin TMg;0 mode of 1050 MHz} = 0.49
large grain single cell cavity.

The critical temperaturel'¢ =9.25 K), coherence length
(&=39 nm) and the penetration depth at 04K @2 nm)
are considered material constants for niobium. ét pf
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Figure 7: Variation of frequency with,&.
CONCLUSION

Both the cavities have shown an unloaded Q value of
1X10' and well passed the design value of 5SMV/m. The
large grain cavity was quenching at 6MV/m for 2Kdan
1.75K measurement. The reasons for that are yéeto
understood. The experimental value of Lorentz force
detuning coefficient is significantly high and segts a
stiffening ring for multi-cell structure.
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Rs as a function of 1/T is shown in Figure 6. The fit

parameters show a residual resistance of @] the
energy gap of 1.93 and normal electrons mean fatle p
of 132 nm.



