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SPARC Primary Reference Discharge

e High-field, compact tokamak under construction in Devens, MA
e B=122T,1,=87MA,R,=1.85m,a=0.57 m[1]
e DT fusion power ~111 MW — alpha power ~22 MW [2]
o

AIpha transport with ORBIT [6] & ASCOT [7]

n =10 TAE input from NOVA-K, with scan in amplitude dB/B
Guiding center motion (GC) in ORBIT; GC and gyro-orbit in ASCOT

n =10 TAE impact on plasma performance
e ORBIT “kicks” in phase space [9] — validated in NSTX [10], JET [11]

e Plots show alpha-TAE interaction forv_=v,

~9eb m/s (E_ ~ 1.7 MeV)

High-frequency Mirnov coil prototyping

Nominal coil geometry: diameter ~6 cm, height ~4 cm, 12 turns
2 mm-diameter mineral insulated cable (MiC) with conducting sheath [B]

e (Good agreement, e.g. in fractional change of alpha density profiles e Because TAE amplitude is unknown, scan dB/B = 1e-6 to 1e-3 Relatively flat frequency response for 0.5 — 1.5 MHz (EAEs < 2 MHz)
ICRH auxiliary power ~11 MW, 5% He3 minority species [3] e Some discrepancies, e.g. indn _/n_in phase space (with pitch) l;;g 14[ " abs. energy kicks I .+ energy exchange lzgo Slgnal reduced ~50% by (i ) 50% thlcker sheath (i) 100 ft long Ieads
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