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Wide-field Infrared Survey Explorer (WISE)

. . &HWISE
NWNH according to Science

* “In space, the community’ s
top choice 1s the $1.6 billion

Wide-Field Infrared Survey

Explorer”
—Unfortunately they meant WFIRST

—$1.6 billion would have been nice
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“Ground-based infrared astronomy is like observing stars in broad daylight
with a telescope made out of fluorescent lights’” — George Rieke.

40 cm WISE
telescope in
space equals
six thousand
8-meter
telescopes on
the ground!

log(Background) [Jy/sr]
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Wide-field Infrared Survey Explorer (WISE)

Asteroids Move

& WISE

Four frames of data
taken on 2010 Jan. 8
during in-orbit
checkout.

Blue = 3.6um; green =
4.6um; red = 12um

Circled asteroids are
(L to R 1in the first
frame, diameters in
km):

17818 MBA D~12.4
153204 MBA D~2.8
22006 MBA D~11.5
87355 MBA D-~4.3
80590 MBA D-~4.1

Field of view = 34 x 25 arcmin (whole WISE FOV is 47 x 47 arcmin)
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2010 MU,,, -recovered in Feb
2013 by David Tholen

Minimum Orbit Intersection
Distance = 0.0011 AU

Closest approach in next hundred
years, 12 Dec 2082 at 0.007 AU

Diameter 600 m, Albedo = 2.2%,
estimated mass 200 megatons

a=1.756 AU, e =0.54,1=48°
v, =29.5 km/sec

Impact energy in TNT equivalent
= Mass*(v_2+112)/2.9?

24 billion tonnes TNT
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Date

 Planetary Division of NASA 1is funding new observations
LA by WISE to search for NEOs. This is NEOWISE-R. ew-s
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e Chelyabinsk: about 20 m dia, 450 kKT TNT

« 2010 MU, ,,: 600 m dia, 24,000,000 kT TNT
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» Brown Dwarfs are stars with too
little mass to fuse Hydrogen
into Helium.

* WISE two short wavelength
filters are tuned to methane
dominated brown dwarf spectra.
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S « WISE could identify brown dwarfs as

YR cool as 200 Kelvin (-100 Fahrenheit)
M:{-\ | out to 4 light years, the distance to the
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Fv = photons/octave

e Model has J-W2=7.35, so reddest WISE objects to date
have 30x less flux at 1.27 um than shown in this figure

 JWST at 4.5 um 1s >5000x more sensitive than HST or
LA WFIRST-AFTA for cold brown dwarfs. ELW - 12
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» Flagged by Kirkpatrick et al.
(2014, arx1v:1402.0661) as
high proper motion without
2MASS counterpart

* Independently flagged by
Luhman (2014, arxiv:
1404.6501) whose Spitzer
followup showed WO0855 1s the
reddest and dimmest brown
dwarf. Or free floating planet

o 4t closest star system to Sun

LA

D=2.31+0.08 pc
(Luhman & Esplin, 2014)

Proper motion 8.1 “/yr
My, = 17.20 £ 0.09

Wl—Wz — 5.O+22_O7
(Wright et al. 2014)

(Faherty et al. 2014)

T.+=250 K, could be
1 Gyr old and 3 M,, or
10 Gyr old and 10 M,

ELW - 13
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Luhman (2013),
arxiv:1303.2401

Discovered by proper
motion using single
frame detections

Parallax 0.5”

3rd closest star system to
Sun

1.5 binary

A component is L8, B
component 1s T1

LA

Wide-field Infrared Survey Explorer (WISE)

WISE 1049-5319 @ 2 pc!

L&SWISE
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« G1570D 1 2010 & 2014

 GI570A from Hipparcos :

— p, = 1037 mas/yr
— M5 =-1726 mas/yr
- W=171 mas 3

* GI570D from WISE
— n, =996 £ 13 mas/yr
— M5 =-1736 = 14 mas/yr 1
- W =225+ 23 mas

Ad

o Relative orbital motion of
~30 mas/yr expected i

LA 3
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AGN Selection

L&SWISE

o

e Stern et al 2012,
Apl, 753, 30

* Density
70/sq.deg

* 60% have
published z’ s in
COSMOS field

w1 - w2

-0.5

« WISE source
® WISE AGN
x IRAC AGN
® WISE+IRAC AGN —

[5.8] - [8.0]
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e WI-W2=1.17+0.31
e =438 uly at 3.4 um
e z=7.085

 Mortlock etal, 2011, Nature, .
474, 616, arXiv:1106.6088

T T T T
s Follow—up photometry of ULAS J1120+0641:
Te | g Fy = (0.1£0.4)x107 7 Wm™2 um™ ig 2 2
€ of 12 = | Pz = (0620.2)x107"7 W m™2 um™"; 2,5 ~ 24
N X ’ A = | Fy = (8:120.4)x1077 W m™ yum ™' v,g = 2
e o Q | F, = (6.0£0.4)x107"7 W m™2 um™" 4,5 = 21
- o _T
| _wn
| <

— Mg |l

Need zYJH to find high
redshift dropouts

Flux density, F, (W m
10-16

0

o s

0.8 1 1.2 1.4 1.6 252 24

ovelength, » (ur *  Width more important

LA than depth I
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seracrauss e s | agsive Distant Glusters of WISE & WISE
Survey (MaDCoWS) .

« 20 MaDCoWS clusters at z ~ 1 (Stanford et al. 2014)
« CARMA S-Z signatures for 7 (Brodwin et al. 2014)
— Time for 20 more allocated

* Current MaDCoWS sample W1 selected
«  With MaxWISE, can select on W2 and probe massive

structure growth in first half of Universe

1 1 T

0.8} —— BCO3, Burst, Chab, z; =5
o-0-0 MO5, Burst, Krou, z; =5

- =  BCO03, Exp, Chab, z; =5
0-0-0 BCO3, Exp, Chab, z; =2

0.6

Number

0.0

0.00 0.25 0.50 0.75 1.00 1.25
A

1.50 1.75

‘,,,.b % 7
F e ‘ r | »g ‘ ' ‘.
l Fodrn ™

M~5x10' Mgyfrom CARMA S-Z
Brodwin et al. 2014

MO0 J1014.140038 8

[ T T T T T T T T T
Spectroscopically confirmed]
MaDCoWS clusters|
Stanford et al. 2014:
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Increasing Exposures With four times as many exposures as AIIWISE,
on North Ecliptic Pole MaxWISE sensitivity reaches a plateau for typical
N (L*) cluster galaxies that extends vastly further into
e’ '-;-.'-'-‘;,‘,1'_-, the distant Universe
.ot - “ ~~' »
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Planetary only funds analysis up to single frame 1images and
detection lists.

A grand co-add of all the old WISE and new WISE data will be
very valuable for astrophysics:
— Proper motions get an order of magnitude better, parallax gets separated

— Better 3.4 & 4.6 um sensitivity yields many more z > 1 clusters of
galaxies and millions of new QSOs & AGN

— IR variability over hourly, semi-annual and longer time scales for stars
and AGN, RR Lyr, Cepheids, LPVs

Transient alerts using image subtraction

Proposal submitted to NASA Astrophysics, 15 to the Explorer
MoO call that was defunded, 2" an unsolicited proposal @ their
request, then to the senior review since Astrophysics was broke
as usual. Unfunded again...
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