











Scattering of trapped, energetic electrons by shear waves
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® Project led by D. Papadopoulos (UMd)

® High power microwaves used to generate mirror-trapped,
energetic electron population (up to | MeV)

® Shear waves injected, de-trapping of electrons observed (x-
ray generation) — surprisingly a non-resonant process, AVVs
of a range of frequencies are effective

Y.Wang, et al., PRL 108, 105022 (2012)



Production of whistler waves by energetic electrons in LAPD

® | Bortnik (UCLA): Inject ~4 keV electron beam into LAPD
plasma; whistler emission observed
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‘Broadband whistler emission observed (hiss-like)
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Two bands, with
quiet region
around 0.5 f.e

no/ne ~ 0.1%, , foe/
fce ~ 6-15

Consistent with
Landau &
Doppler-shifted
Cyclotron
Resonance
(normal and
anomalous)

An, et al. Geophys Res. Lett 43, 2413-2421 (2016)



Chirping (chorus-like) emission observed at higher beam density

882 (G2 /Hz)

® Seen at higher beam current: np/ne ~ 1%, (also fye/fce ~ 2-4)

Van Compernolle, et al,, Phys. Rev. Lett. | 14,245002 (2015)
Van Compernolle, et al.,, Plasma Phys. Contr. Fusion 59,014016 (2017)



Interactions of SAWs with Energetic lons
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® Heidbrink (UCI): Fusion-motivated

study of scattering/diffusion of fast
ions by SAWs

® Low current (test particle) Lithium

ion beam (~1| keV) interacts with
antenna launched AWs

® Doppler-shifted cyclotron resonant

interaction observed; interaction only
observed with LHP waves

Y. Zhang et al., Phys. Plasmas 16,055706 (2009)
Y. Zhang et al., Phys. Plasmas 15, 102112 (2008)



Excitation of Alfven waves (EMIC) by intense ion beam
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® Up to 25 keV, ~10A ion beam injected into H/He plasmas

® Waves seen at a range of frequencies (up to LH)

o SAW/EMIC excited in H+ band (due to Doppler-shifted
cyclotron resonance)

Tripathi, et al., Phys. Rev.E., 91,013109 (2015)



Have an idea? Apply for run time!

Yearly solicitation for LAPD runtime (just completed
review for Calendar 2018 runtime). Next solicitation in
the fall for 2019 runtime (stay tuned).

Runtime, use of existing equipment/diagnostics, and staff
support are free (you pay for travel)

We welcome proposals from theorists, space observers
(our group can assist with design & execution of
experimental ideas). International proposals are
welcome

Please contact me if you are interested!

http://plasma.physics.ucla.edu
tcarter@physics.ucla.edu
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