News from Kitt Peak National Observatory
Lori Allen, Associate Director for KPNO
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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
« Qutreach & dark sky protection
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Dark Energy Spectroscopic Instrument (DESI)
5000-fiber spectrometer @ Mayall 4-m

Components
A new prime focus corrector (creating an 8 deg? 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) (4

Cryostats
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U.S. DEPARTMENT OF Ofﬂce of

: ENERGY Science

KPNO/Mayall 4-m
DESI, the experiment

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

'_ wt g i‘ " . ".' N .
jﬁ "é ""‘. c ; ';-;‘7" SN
\ B M i ;a::{;:"'u

' Qﬂ "'}‘n p\ » Fen - e .‘
’ v ‘ "4 .l - 3 , ,"_ 3 4 .'l:‘ ‘ '_‘.-:A‘;fc "
g&:.’ X 'h‘ \ ?‘ 3}, )" & T' Ur":‘f,:’ié%‘: ] 'J:‘: '.i.. ;"'
\ Y ' - Y Jj ’ y "'ﬁ"‘ o M.,é‘:'o ‘o
.- : ; S ,;\:: v’;: ,/ r=5.0 GpC/h
2.4 million QSOs — N
2=4" SR ~r=4.0 Gpcth
M e 2
17 million ELGs z=2\. — r=3.0 Gpc/h
z
r=2.0 Gpc/h
4 million LRGs Fin :
B “t=1.0 Gpc/h
10 million brightest galaxies = 05 r=0.5 Gpc/h

Courtesy R. Wechsler
DESI Co-Spokesperson
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@ ENERGY sione KPNO/Mayall 4-m
DESI, the experiment

 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
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A AURA,QI Now at the Mayall:

5@ b 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 immmediately (NOAO Science Archive)
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s AURA°
{T s Instruments @Mayall through ~August 2017

 Mosaic-3

— 8k x 8k red-sensitive optical imager

« KOSMOS

— Single and muilti-slit optical spectrometer
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NN-EXPLORE

Partnership for Exoplanet Discovery and Characterization e :

« Stage 1 (2105B - 2017B) WIYN 3.5-m
— 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

/010 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
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NN-EXPLORE

Partnership for Exoplanet Discovery and Characterization

« 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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G. Poczulp & D. Harbeck




NN-EXPLORE

Partnership for Exoplanet Discovery and Characterization

Imaging

Spectroscopy

One Degree Imager “OD/I”
0.17 pixels; 40°x48’ fov
SDSS u’, g, r, ', 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.1.)
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
A =300 — 1000 nm

GradPak spectrum of NGC 2146

:
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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
’NOAO —\’\,\F(f — =P Vot
» Kitt Peak Visitor Center
— Up to ~40,000 visitors annually

— Daytime & night time programs

@he Washington Post

Travel

Arizona’s Kitt Peak Observatory offers a
perfect sight-line to the stars
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Covering T Tohono O

odham Nation

O’odham teenagers want to learn about
outer space at Kitt Peak Astmnomy Camp

Kitt Peak- “To exploe
sroge  aew  wordds..te
Yaidly ge where X0 nax A
Fone Mefore.” Well i 0
case, it's ne¢ e fcsenal
Star Trek crew explocing
fhe farfhest reaches of Qe
galaxy ex the samki) Ex-
ferprie, 2's four yourg To-
lone O'oddan Zirls explor-
n.. g the farthest reaches of de
uverse Arengk the e of
scieace aad 3 variety of fele-
wcepes during fhis sanmer’s
Astrenomy Cany hedd at e
Kift Peak Naseaal Observa-
focy frem June 3to 9.

Dr. Dex McCamy, as-
trezomer d fhe Cam)'s
drector, is excited for Qe
31 stadeass, 30l Netween Qe
ages of 11 to 15, te pet fheir
Aads en 3 realwerd -
eace exyenence.

“T fmk what Astreaeny
Camy dees, is it merges

evex am. Ir shews Xow all
fiese ADmgs aze jart of 3
whele, net se) arace togics.”
s3id McCamy.

*(The stadenss) will alse
e leaniig dow fo operate
felescepes aad @zital cam-
eras. They will neasure aad
track asteredds a5 well a3
take celor yictures of aed-
lae and they e Ia-
ferested v, McCary said.
The stadexts will ale Xave
fhe waigue experience of 13-
Ing Kiff Peak’s 90-inch fede-
swcope on Tune 7. de saxd

Asde trem sndyng Qe
deavexs, studets will alse
e 3Me to take jart I xi-
exce dedates aad haadi-on
Vuilding projects, McCarthy
6ded.

The 31 stadexts, who hail
fron all ever Me United
States, Uxited Kn.-mn ad
Mexico, will de Zving, eat-
ing and weeying topether on
9] of Kt Peak for 3 week.
Ot Qe 31, four are Tedone
O'eddan girls who will de
kg yam I e cany for
fhelr very it tine.

Itzel Cupis, 13, who jus
Necame an eighdh-grader at
Safferd Mapaet Scheel B
Tucsen, 1338 Aat e
e cany because she thonpht
It weuld de 3 fux way te
Jeamx donr asmenemy.

“I waxt to Jeam meqe
adent de wxiverse, sars and
lhun Cuyis saxd.

Ser Teem e s

_o-.-—.-.--m—--—-----
Pesk. itrel Cupls,
13, loft, and Keisty Sagunds, 12, ave baside & telescope faclly ot Be
moustaintop cbservatory. The Raomer pAoo

N Lal bt . - _
Sisters Amnschieirs, left, and Skben Carares Koy, bofh 13 years oid,
chbaren. Mhey ok shout space o

g camp. The Raomner photo

Sels- Duriag fhe dedday
Tdd-yy of mid-Decemder
2012, 2 aumder of Telono
O’eddam were greeted to fhe
wekeniig surpnse of $1,000
checks I fheir mail dexes.
Thisn oaey, WhiXh cane fron
fhe Dndian Truse Settlemext
fund 35 3 resak of the class-
acSex Lawsuit Cedell v. Sala-
237, was to de fhe At of twe
J3V0In. A3 of teday, accerd-
mE te the Department of the
Infesior, almest 38 fine-stage
Jayments have heex made.

“Orver 99 Jercent of AR living
Exnserical Class Mender pay-
mets have heex distmidured...
(and there are) ayroxinl
38,500 deceased Class Men-
Yers wih awards @at have
not yet Veex disrilured.” te
Intesior Departn ext 32id I ax
issued statement.

However, the second-stage
of the payments, whih were
1o Ye delivered to menders of
fhe semlement’s Trust Adain-
istration Class Vy Late 2013,
Aave still Aot eex seat out

Gazdex City Gron) (GCG),
fhe court ajjeinred Clains
AdaDiater of fie semde-
meat, sad fe second-stage
Jayneats would Ve nade Vy
late 2013, owever, acconding
1o 2 enjloyee of fhe grony,
fhey 2ow don't knew fhe ex-
act dase Qe eat of

President and Chief Opemat-
g Officer of Ae Gazdex City
Gren) ex Aprll 3, expressng
cengera over lumg e

Py outs.

The letter \epu‘ A3
Moxtana's Sexaters, we are
Xoneqed te represext 3 large
coastitueacy of Native Anen-
€axs whe are Neeficianes of
Qe Codel v. Salazar seftle-
near”

“Ow censtimeats lave
sdared frumasens that Ml
Jaymeats from fhe Sexlement
Aave 2ot Jeex comjpleted in
3 timely mafrer.” The lefter
ceatmues, “We are deejly
cenceraed wifh rejects fiat
Gardex Cxy Grong das missed
every scheduled ) aymeat date
i3 year.”

Inan effort 0o assnage the Na-
Sve connuxty's Srustrations,
Lwyers David Snink aad 3i0
Dormis. of de Lw firn X3
pamick Townsead & Stecizon
LLP?, aad Class Coumsel In
Qe Colell v. Salazar awniz,
wrece, “2lease be as3ured fhat
Qe Coust, the Clzins Adnin-
nmater aad Class Counnsel are
talang all measures necessary
%o make sure (the Trust Ad-
nixistration Class) jaymeats
are énmiduted 35 quickly s
yossidle.”

The letter continues, “In
Sex Xaideex

fhe checks will Ve made, oy
3t it will be senetine An
year.

The GCG enployee 2l
s3id 0t de Truse Admixis-
tration Class payment checks
are expected to Je mailed out
witkix 60 days afeer the fol-
lowiag eccar: They are wait-
g for the ltlltnh! of ke
Trist Adnbooatien Class
1o Je faalzed, the fixal de-
feraiations of eSplilay to
Ve coacluded for all appeals,
axd far e coam fe 3preve
fhe second-stape @undution.

Because of the year-leag de-
1ay in fhe Truse Ada diseration
Clas's check @ndureneat,
frustration has deex growing
wifix Native Conmmuxities
aczess e U.5.

One s1ck instance ixvelves
twe U.S. Sexaters. Sea. Je
Tester (D-Moataxa), aad Sex.
Jeda Wald (D-Meatana),
sending 3 lemer oo Jeaxifer
M. Xeengh, Executive Vice

qrmnmmcuum_c-
niustater, the Gandex Ciry
Gren) (GCG). supzesmag
# is responsidle for fhe Jay-
TRt N0t AavIRg Veen mailed.
GCG, jut Eke e yasties, is
Tequired teo folow e ferms
of Me Semlement Afreement
approved by Congress aad e
Court, Mll.ng the Sneline
32t farth ix tAat agTeen ext for
nalng of Trut Adninnm-
Sen Class payneans.”

The letoer poes on to 52y
Qat e GOG 2ad xe ceamel
over fhe delays, whih were
m fact, cansed My rwo sepa-
Tate eveans.

Finst, inylen extation of fhe
setflem et was delayed for 2
year while Coagress coasid-
ered Xow ¥ 32onld de injle-
mexated. Axd second. :mether
year-aad-3-aale weat 1y wide
four Dudividuals aypealed fhe
District Coart's erder apyrov-
ogir.
see codell payour... Page 5

[A. Carillo, Mercury, Autumn 2015]

Outreach

« School groups, day & overnight
« Astronomy Camp (D. McCarthy)
« Undergrad course (S. Oey)
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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
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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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