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Objectives:

« Install a low-noise, high-speed camera on the new
Radio/Optical hybrid telescope in Goldstone, CA.

« Develop precision timing between radio and optical
instruments.

« Develop high-speed photometry capability to enable
simultaneous radio and optical observation of fast
transients, such as fast radio bursts (FRBs).

» Commission the new instrument and verify
synchronous timing between radio and optical
wavelengths

» Carry out pilot observations of nearby repeating
FRBs.

Background: Left panel: RFO’s Segmented aperture and camera box installation on DSS-
. . - 13 at DSN’s Goldstone complex in CA. Right panel: RFO camera box.
» Fast radio bursts (FRBs) are bright, millisecond

duration, radio pulses of unknown origin.

* FRBs are extragalactic phenomenon with enormous
energy outputs > 10% erg in the radio band alone.

« As neither the progenitors nor their emission ’
mechanisms are known, simultaneous multi- P -
wavelength studies of repeating FRBs across vastly ..
different wavelengths can constrain emission
models.
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Technical Approach and Results:
+ Procured high-speed, low-noise camera and e '

characterization in lab tests. Left panel: FRB dynamic spectrum (Majid 2021 et al.). Right panel: Polaris
» Successful installation and integration in RFO image obtained from a recent commissioning observations at DSS-13.
camera box.
» Development of radio trigger. Proposed FRB Emission Mechanisms:
« Development of high-speed photometric Near versus Far
pipelines.

Significance of Results; Benefits to NASA/JPL:

» Unique scientific capabilities: simultaneous
radio/optical, high time resolution, large FoV, ease
of scheduling, sensitive instruments. 4

« Excellent sensitivity in both radio and optical, key to A

» Begin commissioning observations. \\\‘
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