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Gtroduction \ CBEVJ{ 4-turn FFA#®

The Cornell Main Linac Cryomodule (MLC) is ,
a key component in the Cornell-BNL ERL InJectorj,;‘:‘;(j‘ i :
Test Accelerator (CBETA) project, which is a R Linac
4-turn FFAG ERL under construction at <

Cornell University. The MLC houses six 7-cell r §,\%Rewmgmers R1.4 L1/~ 36 MeV, 5p|,tters o 4:%
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SRF cavities with individual higher order- MIL.C %
modes (HOMs) absorbers, cavity frequency = L R
tuners, and one magnet/BPM section. Here %{/{/ FFAG Arc FFAG ,A\r(;%\;'\’§
we present final results from the MLC cavity (/’”“m««u«mmuﬂfy;g;?;;.-l;li;u333»mmm»»»»»»w\\l

performance and report on the studies on
\the MLC HOMSs, tuner, and microphonics. /
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Main Linac Cryomodule (MLC) prototype

= Number of 7-cell cavities 6 " * Number of HOM loads 7 | _ |

* Acceleration gradient 16.2 MV/m = HOM power percavity 200W S Qe ¢ - ‘,- ,_, § :‘, - :«;;;;:;i “'*-uj- ;';?275?3 ;&;u “‘,&WGGW:- —
* R/Q (linac definition) 774 Ohm = Couplers per cavity 1 \\ N\ e W e f——*_g— 2 —
= Qext 6.5x107 = RF power per cavity 5kW | ‘q “_4 3‘\ ' A- | ; 'T'k “:“:‘

= Total 2K / 5K / 80K loads: 76W / 70W / 1500W = Amplitude/phase stability 104/ 0.05° (rms)

* Module length 9.8 m

Un-stiffened CaV|ty Stlffened Cavity . _
Py | f Cavity preparation:

bulk BCP, 650C outgassing, final BCP, 120C bake, HF rinse

\ PA Three un-stiffened cavities and three stiffened cavities.
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RF test achievements at 1.8K The 7-cell cavities in the MLC have achieved the specification Microphonic measurements
values of 16.2MV/m with Q, of 2.0x10° in 1.8K. L o ==
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j | "Qo after many quench. processed out. | | with severe FE. e Average detuning of stiffened cavity: ~40Hz, un-stiffened cavity: ~100Hz.
; L00E+09 | ok | | | | | * Integrated detuning gains dramatically at 60Hz.
1 5 3 A c 6 0 1 2 3 4 5 6 * No optimization or fast tuner compensations were done yet.
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5 Achieved field gradient Q, of cavity at 16.2MV/m, 1.8K ) Microphonic source analysis and control
s ™ Measured with Cavity#2 (stiffened)
MLC HOMs summary MLC tuner test 1) Pump Skid ON )
o 80K flow was 7.5 g/s (high flow) é
Dipole HOMs in the MLC cavities are | All cavities were tuned to resonance 5K flow was 1.8 g/s £
strongly damped below Q,~10%. at 1.8K.
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Conclusion
. 60
(36MeV are needed for the CBETA project). . . — with reduced Q
. Q, of dipole HOMs of the MLC caviti trongly damped below the target value of ~10° WIth the current detuning =%/ g g 107
QL (0 . ipoie SO e c.aw 1eS are strongily .ampe eiow ine target vaiue o . level the MLC can provide L
The higher Q modes measured in the MLC are very likely from quadrupole and sextuple the design 36MeV energy
modes. These mode types are not a concern for causing beam break up (BBU). gain for the CBETA at 2-3kW
* Slow tuner worked as desighed and tuned cavities to resonance at 1.8K. Piezo fast tuner test RF power per cavity without
is planned for the future. beam loading.
* The nominal energy gain of 36 MeV per pass for the CBETA project may be reached with the
. available RF power at the current level of microphonics. JAN
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