
News from Kitt Peak National Observatory  
Lori Allen, Associate Director for KPNO 
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Kitt Peak National Observatory  
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KPNO is located ~90 km west of Tucson, AZ, on the  
Tohono O’odham Nation at an elevation of 2100 m 



KPNO 2016 and beyond  

•  Major projects at Mayall 4m and WIYN 3.5m telescopes 
–  Dark Energy Spectroscopic Instrument (DESI) – DOE + NSF 
–  Extreme Precision Doppler Spectrometer (EPDS) – NASA + NSF 

•  New life for 2.1m telescope  
•  Current instrumentation  
•  Outreach & dark sky protection 
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KPNO/Mayall 4-m 
DESI, the instrument 
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Dark Energy Spectroscopic Instrument (DESI)  
5000-fiber spectrometer @ Mayall 4-m 
Components 
A new prime focus corrector (creating an 8 deg2 FOV) 
A focal plane with 5000 fiber positioner robots  
A new top ring and cage, barrel and hexapod assembly 
A fiber optic system to transport the light to spectrographs 
Ten 3-arm spectrographs (cf., BOSS spectrographs) 

Images: M. Levi 
DESI Project Director 



KPNO/Mayall 4-m 
DESI, the experiment 
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U.S. Department of Energy Office of Science 
Lawrence Berkeley National Laboratory 

Five	target	classes	spanning	redshi1s	z=0	�	3.5.	
~34	million	redshi1s	over	14,000	sq.	degrees	(baseline	survey).	

What is DESI? 

4	million	LRGs	

17	million	ELGs	

2.4	million	QSOs	

10	million	brightest	galaxies	

July	2015	CD-2	DOE	Review	

R.	Wechsler	-	P8	

Slide	6	

Courtesy R. Wechsler 
DESI Co-Spokesperson 



KPNO/Mayall 4-m 
DESI, the experiment 
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•  All data products will be public 
-  Targeting survey: images and catalogs 
-  Spectra: 33M galaxies + 10M stars  

•  Public bright time program (2019 – 2023) 
-  500 bright-time hours available for community 

access  
-  Program details under development  
-  Watch for Announcement of Opportunity 



 Now at the Mayall:  
Mayall z-band  Legacy Survey 

•  DESI footprint at DEC > +30 deg 

•  Depth: z=23.0 5-sigma point source 

•  Coordinate footprint with Bok g/r survey 

•  ~220 nights total with Mayall in 2016A and 2017A semesters 

•  Data public immediately (NOAO Science Archive) 
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New CCDs 
LBNL 4kx4k 

New controllers 
LBNL, DESI prototype 



Instruments @Mayall through ~August 2017 

•  Mosaic-3  
–  8k x 8k red-sensitive optical imager  

•  KOSMOS  
–  Single and multi-slit optical spectrometer 

•  NEWFIRM 

–  Wide field infrared imager  

8 

KOSMOS 

L-Z relation in  
low-luminosity  
star forming  
galaxies 
(A. Hirschauer) 
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WIYN 3.5-m •  Stage 1 (2105B – 2017B) 
–  GO program with current instruments  
–  NASA will provide GO financial support 

•  Stage 2 (2018A – TBD) 
–  New instrument for precision radial velocities 
–  Kepler/K2 and TESS follow-up   
–  GTO/GO programs with NASA financial support 
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v Extreme Precision Doppler Spectrometer (EPDS) 
 Facility instrument 
 Requirement: < 50 cm/s (goal: ~ 10 cm/s) 
 NASA-funded, community-built 
 AO released: January 2015 
 Selection: March 2016 



•  ODI upgrade completed 
–  Focal plane expanded from 24’x24’ to 40’x48’  
–  Filter arm drive mechanisms replaced 
–  U band filter obtained 
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Imaging  Spectroscopy 

One Degree Imager “ODI”  
   0.1” pixels; 40’x48’ fov       
   SDSS u’, g’, r’, i’, z’ filters  
   Science pipeline   

HYDRA 
   ~100 fibers red or blue; ~1 deg fov    
   Feeds bench spectrograph 
   Data reduction cookbook  

WIYN High Resolution Infrared Camera 
(WHIRC) 
   0.1” pixels; 3.3’ x 3.3’ fov         
    J,H,K + 10 narrowband filters  
   WIYN Tip-Tilt Module (WTTM) = fast guider  
   Data reduction cookbook  

IFU modules  
   Visitor Instrument (M. Bershady, P.I.) 
   SparsePak, GradPak, HexPak 
   Feeds bench spectrograph  

Differential Speckle Survey Instrument 
(DSSI) 
    Visitor Instrument (E. Horch, P.I.) 
     Simult. 2-band, diffraction-limited images 
     V~15, 0.05” resolution (650nm), 2.8” fov 
     Queue mode + science pipeline 

Bench spectrograph  
   R = 800 – 20,000 
   λλ = 300 – 1000 nm  
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•  Robotic UV laser SCAO system on KPNO 2.1m  
•  Caltech/Hawaii team  
•  Diffraction-limited surveys  

–  Kepler/K2 follow-up, stellar multiplicity, lensed quasars, asteroid binarity 

•  Community access likely in 2016B 
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Outreach 

   
•  Kitt Peak Visitor Center  

–  Up to ~40,000 visitors annually  
–  Daytime & night time programs 
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Outreach 
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•  School groups, day & overnight 
•  Astronomy Camp (D. McCarthy) 
•  Undergrad course (S. Oey) 

[A. Carillo, Mercury, Autumn 2015] 
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Dark sky protection 
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•  APSS: Astronomy, Planetary and Space Sciences in Arizona 
–  AZ observatories joining forces, sharing resources 
–  Work with cities and counties to update Outdoor Lighting Codes  
–  Track legislative efforts to repeal regulatory statutes (e.g. LED billboards) 
–  Track development plans for new industrial and residential sites 
–  Produce educational materials 

 

 



Dark @zenith (Neugent & Massey 2010) 
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Dark sky protection 
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2016B proposals due 31 March 
http://ast.noao.edu/observing/proposal-info 
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