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Re-accelerator (ReA3) Project ReA3 Cavity Fabrication ReA3 Cryomodule Fabrication

Cavity Fabrication at MSU Cold mass assembly at MSU

e Upgrade to NSCL experimental program

Stiffening ring

eQWR 80.5 MHz, 3 =0.041

e Provide FRIB type experiments to users 8 cavities in production

e Same cavity used Iin FRIB linac

e Dress Rehearsal for FRIB V —

Cryomodule assembly at MSU
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EBIT charge

“Cr 0.362MeViu &
12 MeV Area 20 0332 MeViu
3 MeV Area MR Sub-assemblies Tuning plate
Cavity Processing and Testing at MSU
Item uantit 1t Cryomodule: rebuncher, B = 0.041 o
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y 2"d Cryomodule: acceleration, p = 0.041 Cavit
B = 0.041 quarter wave resonators 7 oHNooOENOONO aviy
—+— 15t (4.6 K)
l3 = 0.085 quarter wave resonators 8 3'd Cryomodule: acceleration, B = 0.085 —&— 2nd (4.3 K)
9 tesla superconducting solenoids : omoeomoooms ¥— rd (4.4 K)
with x and y correctors @ = Cavity
Bl = Solenoid .
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“M:I'op of cryoModuIe

Installed cryomodule -

Cryomodule Testing at MSU

ReA3 Cavity & Cryomodule Designs
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Frequency 80.5 MHz

3180809-015

Design Ep 16.5 MV/m 20 MV/m I ' /Tl Rail cross member | oo v =
Design B, 29 mT 45 mT } 3 S | ~ N | FJL_'—“”L
Design V, 0.45 MV 1.03 MV 1 AN =3 0 10 20 30 40 50 60 e
Active length 95 mm 210 mm Chemical Etching (BCP) High-Pressure Rinse  Clean room Assembly E, [MV/m] ‘ e
R4/Qo 433 Q 416 Q Dewar test results for p = 0.041 cavities EER F‘ ™
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QWR QWR Desion Qo > 10 | r Inner Helium return temp // FPC
p=0:041 =0.085 Aperture 30 mm 5 it Conductor .
Nose Level (%): Level went up less than 3 HRS of helium
ic Suppl . .
S | C?e&acgni??_:ads «OWR 80,5 MHz, B = 0.085 Cool down of Rebuncher cryomodule (after nitrogen precooling)
A - . . L . Testin
Distributiony . ‘ Diagnostic ¢10 cavities In production J
1  Leads _ _ _ e RF measurements
Thermal e Same cavity used in FRIB linac
Shield Cavit _ _ _ »Up to E, = 36 MV/m with direct connection
_ _y _ eSub-assemblies being fabricated by 2::‘:%;(:; P g
| T'ta”'“”F; E’fi‘l's'gnme”t industry (Niowave, Inc.) »>Up to P; = 500 W with direct connection
/ Solenoid > Input coupler Q.,, = 1.2 x 10°, BW = 67 Hz (design = 42 Hz)
olenoi
e Static load measurement: 8 W (from level vs time)
Cavity Subassembly Inventory T _ 28 KH _ . " 950 N
: : : : : <
Electron-beam welding of cavity sub-assemblies * funer operation Z tuning range (6 mm; |force| )
ReA3 — Oliver Kester (MOOCAUOS) Structural AnaIYSiS - Evgeny ¢ Solenoid Operation: N progress
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