THPO14 A prototype cavity for ICS x-ray light source applications
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Great interest has been generated by the possibility of compact, high brilliance X-ray source Repetition rate 100 MHz CW 4K Bunch
based on inverse Compton scattering (ICS) since the rapid advancement in laser and accelerator FWHM length 1.1 ps Linac "Shilns
technologies. JLab is developing the concept of a compact cryostat, which contains two elliptical, e 0.3 mm*mrad X-ray boamline
400MHz, 3-cell cavities, to demonstrate the SRF technology for ICS application . The crucial " _ photiifec.or
requirement to the cavity is low dynamic load, i.e. high shunt impedance. In this paper, the RF Energy in 4 MeV = asel onerer VA - cryo-cooled Y laser

.. ) i } g ) ] . ] L enhancement cavity
optimization, HOM criteria, mechanical analysis, fabrication experience and the initial test results of Energy out 21 MeV |

the prototype cavity are reported.
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Voltage gain [MV] Qe

Frequency [MHz] Ep/Ea Bp/Ea [ImT/(MV/m) G [Q] R/Q [Q] coupling k Eacc* [MV/m] Qo* Dynamic heat load [W] Length [m] Weight [kg] df/dP** [Hz/Torr] Tuning sensitivity** [kHz/mm]
400 2.55 3.26 288 468 0.78% 7.6 3.5 x 10° 44 1.47 120 33 88

* Target value. Assuming Rres=20nQ
** With Ti helium vessel

Experlences earned on a smgle cell prototype cavity
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The clamps that hold dies on Half cells had to be in an angle 200t hydraulic press was needed The welds were bench etched due
press machine weight 55kg during 600C x 10hr annealing to press cell into trimming fixture to construction in walk-in hood

Huge amount of challenges have been overcome in the last two
BES1-400MHz reator grade single cell cavity, Sep 17, 2013 i
4.3K & 2K, TM010 & TM011 mode, Quench limited months. More efforts are still on the way
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Low Field Decay Measurements
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