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SELECTED  CURRENT  RESEARCH ACTIVITIES
2003-

PI: SPICA instrument development.  Developing concepts for SPICA instrument contributions based on using US far-IR detectors and spectrometers.  Developing science case, leading detector development efforts with NASA Strategic Astrophysics Technology (SAT) funding (FY 2018-), interfacing with international partners, primarily at Space Research Organization of the Netherlands (SRON).

2011-

PI: SuperSpec technology development.  SuperSpec is a novel on-chip submm/ mm-wave spectrometer formed with an array of superconducting filters coupled to direct detectors built in the JPL microdevices lab.  Leading 4-institution team developing a R=300 spectrometer chip to cover the full 185 to 320 GHz band, and preparing 1800-pixel demonstration instrument for the Large Millimeter Telescope (LMT).

2016-

Instrument PI, study team member:  NASA Far-IR Surveyor (now Origins Space Telescope science and technology definition team (STDT).  Leading survey spectrograph (OSS) instrument, the workhorse general astrophysics instrument on OST.  Co-leading early-Universe science working group.
2016-​

Co-PI, detector lead:  Development of background-limited kinetic-inductance detectors (KIDs) for balloon-borne far-IR spectroscopy.   Successfully demonstrated new direct-absorber-coupled aluminum KID which exceeds sensitivity requirements for STARFIRE Balloon experiment.   Also a key co-I in STARFIRE concept development and proposal preparation.

2011-

Co-PI and science lead:  Development of ultrasensitive quantum capacitance detectors (QCD) for far-IR space astrophysics (with Pierre Echternach in Section 389).  Key contributions to interpretation of measurements, specification of experimental approach, designing waveguide spectrometer testing apparatus, and preparation for successful NASA APRA proposals.
2012-

Co-PI:   Development of TIME-Pilot millimeter-wave imaging spectrometer experiment to probe [CII] in the epoch of reionization.  Developing science case, designed grating spectrometer, guiding bolometer array development.

2011-2014
PI: Caltech-funded design study of wideband multi-object spectrometer concepts for ground-based submm / mm telescopes such as CCAT.   Forms community’s vision for a possibilities with new and/or upgraded single-dish telescopes.
2010-2017
PI:  Herschel General Observer program studying conditions around early-universe active galactic nuclei using mid- and far-IR fine-structure transitions.  
2001-

Co-I, instrument lead:  Z-Spec.  Z-Spec is a broadband mm-wave spectrograph covering the 190-305 GHz band with an array of 160 bolometers cooled to 60 mK.  Roles:  developed the overall instrument system-level concept; developed and demonstrated a new two-dimensional waveguide grating technology, lead the instrument build, testing, and commissioning.   Currently supporting studies of move of Caltech Submillimeter Observatory to Chile.
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