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VST ATLAS Survey

VST ATLAS (+VHS) — Southern SDSS in ugriz (+YJHK)!

X Exposures u: 2x60s, g: 2x50s, riz: 2x45s — one filter per hourly

concatenations — ugr (dark), iz (gray.bright)

Newsflash — ESO Chilean VST time doubles u exposure to 4x60s
2-tile dither — 84" in Dec, 24" in RA

Offsets 58" in RA and Dec - 2' overlap

1"-1."4 seeing - better than SDSS median 1."4 —.complements KIDS
No guide star needed so no overhead

~45 nights per year for 2 years — accelerated!

Footprint ~2500deg? in SGC and ~2000deg? in NGC
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VST ATLAS Core Team

* CASU (Mike Irwin et al, Cambridge) does the
basic reduction using the VST Data Flow pipeline

* Steve Maddox (Notftingham) leads the overall
global calibration process

* Nigel Metcalfe + Peter Draper (Durham) — OB
submission + QC on the ATLAS products

* WFAU (Bob Mann et al, Edinburgh) to provide
archiving facilities, additional to the ESO archive




VST ATLAS Status

VST ATLAS Coverage (u-band)
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VST ATLAS Status

VST ATLAS Coverage (g-band)
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VST ATLAS Status

. VST ATLAS Coverage (i-band)

[ 1 Incomplete
b s e 2 2 ¢ Targeted
Cl e | = _complete

-10

% Ml Jll

3 R

~ oo WM, < O SO SUS

o

o "

<) A ——————————", : : : : ‘ e

o (= ———————————. ; : : : : I

S _ oo [N . .ce A0 OO OO0 L L Lo L U 1

S " : 3 : 3 3 0 AERERRIRA A0

] s ———— (IR

o) I (AN
A [ (A
T 1 U S (I

sl
34 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5
R.A. (2000.0) / hours




DSS-ATLAS no-zoom -r

Meno |\ Starlink GAIA::Skycat: frame-r-002650-4-0016.fits (2) 000 X/ Starlink GAIA::Skycat: 020110928_00059_st.fit (1)

Eile View Graphics Go Image-Analysis Data-Servers Interop Help File View Graphics Go Image-Analysis Data-Servers Interop

Object: 82 N (file:frame-r-002650-4-0016.fits) Object: 020110928 00059_st.fit[28]
X: |2017.4 Y: |876.4 Value: 0.0316772 X: |-1079.0 Y: |1978.0 Value:
a |0:23:58.217 6: |0:25:27.14  Equinox: J2000 a: 8: Equinox:

Min: -0.11962890(  Max: 183.0 Autocut: [ 1= Min: -15.3880987 Max: 47845.83203 Autolcutsl D=

Scale: 1/2x — ZIEI g’ gw Intensity Map:  — |

Scale: —|Zlz| ,E E |ﬁ Intensity Map:  — | 4‘—1

N
L.
Y e — ighs [0-394015 B et ' Low: [31.5892 High: [143.864 Color Map:  —




X! Starlink GAIA::Skycat: frame-r-002650-4-0016.fits (2)

Graphics Go Image-Analysis Data-Servers Interop

Object: 82 N (file:frame-r-002650-4-0016.fits)
X: [2048.0 v: 1.6 Value: -0.00417328
a: [0:23:35.476 3: [0:25:37.68  Equinox: 12000
Min:  -0.12939453] Max: 0.651367187 Adtocut;  —|

Low: |-0.069185 High: |0.0821827 Color Map: —

ﬁ Z ﬂ ,E E Iﬁ Intensity Map:  — |

Help

Eile

View

Graphics

Go

DSS-ATLAS zoom -r

I\| Starlink GAIA::Skycat: 020110928_00059_st.fit (1)

Image-Analysis Data-Servers Interop

020110928 _00059_st.fit[28]

: |-569.0 Y: [4288.0 value: |

: o: Equinox: 4]
in: 52.86815261{  Max: 144.3209075( Auto Cuti | —

. [61.6352 High: [82.3403 Color Map: —

ﬂ] Intensity Map: —




DSS-ATLAS no-zoom - @

[\ Starlink GAIA::Skycat: 020110928_00172_st.fit (1)

Graphics Go Image-Analysis Data-Servers Interop

000 X/ Starlink GAIA::Skycat: frame-g-002650-4-0016.fits (2)

File View Graphics Go Image-Analysis Data-Servers Interop

Object: 82 N (file:frame-g-002650-4-0016.fits) Object: 020110928 00172 st.fit[28]

: 14180 Y: [1635.0  value: ¢ 5 X: [3031.0 Y [329.0  value:

: &: Equinox: A a B: Equinox:
in: -0.07482910]  Max: 82.625 P ‘ S Min: 25.83009910f  Max 41564.67578] =
Low: [-0.0748291 High: [0.157035 GelriErs [ = T Low: [25.8301 High: [66.5922 s =

scales  1x —~|Z| z|['G [@[t4  intensityMap:  — — Lo scale: 1z —| Z] 2| G| 2|14  intenstyMap: | [FET




DSS-ATLAS zoom -

000 X/ Starlink GAIA::Skycat: frame-g-002650-4-0016.fits (2) [LTeYe) [\ Starlink GAIA::Skycat: 020110928_00172_st.fit (1)

File View Graphics Go Image-Analysis Data-Servers Interop. Help File View Graphics Go Image-Analysis Data-Servers Interop

Object: 82 N (file:frame-g-002650-4-0016. fits) o L e ] I Object: 020110928_00172_st.fit[28]
X: [2244.0 v: [-223.0 Value: T Eoniiaa X: [-359.0 Y [-241.0 Value:
a &: Equinox: J e T s e Pt e a &: Equinox:
Min: -0.07482910]  Max: 82.625 e = R gty ; 25.83009910{  Max: 41564.67578] e Es [
Low: [-0.0748291 High: [0.157035 Color Map: | — | || ] Gy Low: [25.8301 High: [66.5922 Color Map:  —
Scale: 2 — zl[s 2N Intensity Map: | — | | ST scaler 1x —|Z| z| S| 2|14 Intensity Map: |~




SDSS-ATLAS no-zoom- u

IX] Starlink GAIA::Skycat: frame-u-002650-4-0016.fits (2) X/ Starlink GAIA::Skycat: 020110928_00174_st.fit (3)

Eile  View  Graphics Go  Image-Analysis  Data-Servers  Interop Help i File  View  Graphics Go  Image-Analysis  Data-Servers  Interop Help

Object: 82 N (file:frame-u-002650-4-0016.fits) |

X: |2048.0 Y: |373.0 Value: -0.0172119

Object: 020110928_00174_st. fit[28] |

X: [2941.0 v: [718.0 Value:

a: |0:23:44.729 8: [0:25:37.70 Equinox: J2000 a: I 3: | Equinox:
Min: -0.240966791 Max: 191.0 Auto Cut: — Min: -2, 00599050‘ Max: 3429.2170411 Auto Cut: —
Low: |-0.239382 High: |0.257281 Color Map: — Low: |0, 109706 High: |11.602 Color Map: —

Scale: 1/2x — ng g’ gﬂl Intensity Map: —

v Zoom v Zoom

Scale: 1X Z ﬂ ,5 E[ﬁ Intensity Map: —




SDSS-ATLAS zoom - u

[N/ Starlink GAIA::Skycat: frame-u-002650-4-0016.fits (2) X| Starlink GAIA::Skycat: 020110928_00174_st.fit (3)

Graphics ~ Go  Image-Analysis  Data-Servers  Interop Help ‘Eile View  Graphics Go  Image-Analysis  Data-Servers  Interop

o~ o O

Object: 82 N (file:frame-u-002650-4-0016.fits) |

X: [1650.0 Y: |1023.5 Value: 0.00414276

Object: 020110928 00174_st.fit[28] |

X: |1349.0 Y: |569.0 Value: 5.9289

a: |0:24:01.902 &: |0:23:00.09  Equinox: J2000 a: |0:23:54.155 5 |0:23:12.40  Equinox: J2000
Min:  -0.24169921 Max: 191.0 Auto Cut: — Min: -0.23129637! Max: 3401 . 766845 Auto Cut: =

Low: m High: ,W Color Map: —t
: x —|ZZ [§ E[ﬂ Intensity Map: —

I
L

Low: |0.410694 High: [11.7215 Color Map: —
Scale: Ix - Z ﬂ g EJ w Intensity Map: —

el

v Zoom v Zoom




ATLAS CASU ids
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WHDF v ATLAS + SDSS - U
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WHDF vs ATLAS+SDSS — |

i - . 26 [ " A .
Stars - i Stars - . [ 4
i u i i i
- -I " . um *
i "oy s - Galaxies -
o Galaxies LaEy o i . ) ) )
_ Longime - . (] %) e -
L ] 5 ‘ LY :. .
" - g | - - - 4 4
i - ] 22 | l. -l* - - _
20 P . ] - o uy .
o B " A - L ] N " n
a . ' -
g i ; 7 % i ) = -: . 7
z B n " i wn 20 | L ) |

18_ L - o .

I oA - 18 - . .
st 3 .

16 [~ " . - 3 .

= a" i 16 — - —
. .- - - -
L . n L [ .

14 \ | \ | L \ | | L L L | L L L | . . ' 14 PR SR T AN ST TN TN NN SN TR SR NN ST SR SN NN ST SN SN NN SN S S SN

14 16 18 20 22 24 14 16 18 20 22 24 26




ATLAS Science Summary

* VST ATLAS - "Southern Sloan" — SDSS depth + ~1."2
resolution in ugriz over ~4500deg?

* Cosmology Package to rival WFIRST!
BAO at z~1.5 via ATLAS+2dF UVX QSO clustering
Gravitational Growth rate at z=1-3 via QSOs
ISW and Non-Gaussianity via LRGs
QSO Lensing vs galaxy ugrizYJHK photo-z

* Other Science
Stellar Streams + Galactic Archaeology
/~7 QSOs via ATLAS+VHS z dropouts
Beyond the Great Attractor + Fornax etc
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DES BAO vs BOSS

. Simulations of a 3000 degz 2<2.2 QS0 survey

0.4 < z < 1.0 [no BAO] X 8Odeg_2
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2QDES BAO vs BOSS

WMAP+BOSS LRG
WMAP+BOSS LRG+BOSS Lya
WMAP+BOS5 LAG+3% D, at z=1.6
WMAP+BOSS LRG+2% Dy, at 2=1.6
WMAP+BOSS LAG+1% D, at z=1.6

 Aw, =148 Af, =0.080,

Awa =1.42 Aﬂt =0.0791
Aw, =1.27 AQ, =0.081]
Aw, =1.05 A, =0.072]
Aw_ =077 AR, =0.0561

* 80deg™
+3000deg?

 =+3% BAO

* 100deg?and
4500deg?

x =+1.7% BAO

* Beats BOSS!




VST ATLAS 2QDES Pilot
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g-r (mag)

16 < g < 22.5

ugr & gri

specQSO
specStar

0.5 1.0

g-r (mag)

ATLAS ugri

QSO
selection

* Simple selection in
ugr and gri

* + KDE selection of
Bovy et Al

* Limit g<22.5




2QDES Pilof

50 min exposure in 20 December AAT Director's night

ATLAS field observed at RA 2h30 Dec-30

176 high quality QSO spectra observed!

59% QSO in fibres 1-200 but 38% QSO in fibres 201-400
2dF fibre positional problem

Assuming 59% -> already achieving ~75deg-2

Compare to 100deg? required to beat BOSS




Sample QSO Spectra
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VST ATLAS 2QDES Pilof
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2MASS vs ATLAS astrometry

AT
| South
| North
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Summary

500deg? surveyed by ATLAS in SGC KIDS-S
already

More or less achieving SDSS depth in ugriz

Chilean proposal to double u exposure time
accepted

CASU up-to-date with (preliminary) pipeline
processing - flat-fielding still improving

* 2QDES survey of ~0.5million QSOs still a possibility




