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In 2022, W.M. Keck Observatory will receive and commission the Keck Planet Finder (KPF).   Once KPF is 
made available to our user community, demand for HIRES will certainly decrease, possibly dramatically, 
given the considerable percentage of time it is used for precision radial velocity work.   Of the five 
questions posed to the Keck Observatory science community for input into the science strategic plan, 
considering the future of HIRES aligns well with the second one: 
 

What critical instrumentation capabilities should Keck Observatory develop or 
maintain on 10 to 15-year timescales? 

 
HIRES has been one of the most popular and impactful instruments at Keck.  What, if any, future waits for 
it in the era of KPF?  In the spirit of prompting a discussion some examples of what that future may look 
like are presented below. 
 
Decommission and remove 
Some of the current (compelling) science cases for HIRES will not be possible with KPF, or at least not 
easily.  Nevertheless, HIRES occupies an entire Nasmyth platform and the potential real estate for new 
(multiple) instruments could be too tempting to pass up.   Removing HIRES could offer a two, or even 
three for one swap. 
 
Do nothing 
Mentioned here mainly for the sake of completeness, doing nothing might be considered a viable option 
since HIRES is relatively low maintenance and tends to lose little time due to faults.   The Achilles heel of 
this option though is safeguarding the detector.  The effects of a warmup are so potentially deleterious 
that we have occasionally resorted to extreme measures to prevent it.  A decision to do nothing should 
consciously include this risk and burden. 
 
Improve wavelength complementarity with KPF 
The current ability to work effectively all the way from 0.3 to 1.0 microns will ensure a continued, albeit 
reduced, demand for HIRES.  With that said, one possible upgrade path would be to enhance even further 
the ability to work at wavelengths inaccessible to KPF.  The red cross disperser was blazed incorrectly, and 
the peak is near 0.56 microns.    Replacement with one blazed farther longward could dramatically 
improve the throughput at longer wavelengths.   The rest of HIRES’ optics are capable of working as far as 
1.4 microns.  Notably, improving and extending the ability of HIRES to work at long wavelengths might 
increase the synergy with JWST.  The short wavelength response of HIRES combined with the UV 
transmission offered by Maunakea provide a unique strength as well. 
 
Return to origins: optimize for faint object work 
One of the original, primary design drivers for HIRES was the ability to perform high-resolution optical 
spectroscopy for very faint objects.  One other way to revitalize HIRES would be to leverage this strength 
by upgrades that will improve throughput.   Recoating the optics with modern, fresh coatings, obtaining 
another red cross disperser (mentioned above), upgrading the detector, etc. are some of the ways that 
the efficiency of HIRES might be increased.   A high-resolution optical spectrograph is not among planned 



first light instruments for TMT.  For the northern hemisphere, Keck + HIRES will continue to occupy pride 
of place in this regard. 
 
Emphasize the H in HIRES 
Is it possible to upgrade HIRES in such a way that it provides significantly higher resolution?  How much 
steeper an echelle grating can still work within the present geometry?  If the detector is upgraded to one 
with smaller pixels, will the inherent spot size of the optics support the potential resolution gain?  Can an 
image slicer work to maintain throughput?  If HIRES were to offer significantly higher resolution than KPF, 
this might be another way in which the two could be complementary. 
 
Double down on PRV 
Is there a portion of science parameter space where it makes sense for KPF and HIRES to both be doing 
PRV work?  If so, how much better could HIRES be than it is now?  The absorption cell technique for PRV 
work has proven its’ long-term stability at the 1-2 m/s level without the need to apply zero-point shifts.   
Might the two instruments thus complement each other?  If HIRES had a working fiber slicer/scrambler, 
some thermal control, an upgraded detector, improved mechanical stability, etc., how good could it get? 
 
HIRES has been a pillar of Keck’s instrument suite and can remain so.  High resolution optical spectroscopy 
has been a “critical instrumentation capability” at Keck for decades.  A careful consideration of how HIRES 
can best complement KPF will keep Keck at the forefront in this arena for the next 10-15 years or more. 
 
 


