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Types of deep fields

* SNe deep fields (Other talks)

* Photo-z calibration fields

* Shape noise calibration fields

* GRISM de-contamination and redshift calibration deep fields
* Self Calibration deep fields

* GO deep fields



Photo-z Calibration Deep Fields

* Need an empirical determination of T T
photometry errors St

* Need to know the tails of the error distribution 016 — deal SNRscaling | 3

* Deep/repeated fields to measure error 0.14 & E
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* Taken under range of conditions for ground T O
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* Verified with simulations 0.08 £ 3
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Photo-z Calibration Deep Fields

* Needs to be observable by as many
ground based telescopes as possible

 |deally Equatorial to calibrate any
imaging data set

* Multi-wavelength data

* Estimate range of object properties not
apparent in WFIRST/LSST photometry

 Euclid planis 6 ~0.7-2 deg fields
* WFIRST TBD

* Need 10-20k representative spectra in
these fields




Shape Noise Calibration Fields

* Goal is to characterize error
distribution on shape
measurements

* |deally built up along with wide
field survey data

 Similar set of conditions/roll angles,
ect

* High observability is better

e Euclid requirement is SNR ~30 for
lensing sample (40 visits)
* Three fields, NEP (10 deg), CDFS (10
deg), SEP (20 deg)
* WFIRST requirement TBD

NEP Dust map with Euclid deep fields noted



GRISM Calibration fields

e Determine GRISM selection
function

* Measure object Ll
contamination/confusion rate &

* Measure redshift confusion rate
e Establish selection function -

* Needs to have range of orient R e s
angles Raptstbieaia . ™" s |
e CVZis ideal location w
* Euclid requirement is 10 angles, all
in NEP Credit: 3D-HST team




Self Calibration Fields

* Repeat observations
 Self-calibrate response
 Verify stability of calibrations

* Euclid will have a 4 sq deg region
at NEP observed monthly

* Survey redundancy reduces the
need for this with WFIRST




GO Deep field

* Wide range of science, hard to — —
predict 5025 |
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LSST Mini-surveys
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~10% of LSST time will be spent on non-standard surveys, including "Deep

Drilling" fields

Current baseline survey spends
6.5% of time on a North Ecliptic
Spur survey (esp. for NEO search),
1.7% of time on the Galactic plane
(esp. for microlensing), 2.2% on
South polar cap (Dec < -60,
including parts of LMC & SMC),
and 4.5% on 5 extragalactic deep
drilling fields

o Spur /
R iy

minion_1016 r band, all props: CoaddM5
75°

30°

15° N. Ecliptic DDFs

Galactic

Plane

South Polar Cap
-75°

-0.60 -045 -030 -0.15 000 015 030 045 0.60
coadded mS5 - 27.5




557

Science enabled by LSST deep fields e

Measure the properties and clustering of samples of faint/high-
redshift galaxies and AGNs

Utilize the dense time sampling to identify and study supernovae,
AGNs, transients, and strong lenses.

Test and improve photometric redshifts for main survey.

Assess shear systematics and the effects of lensing magnification
upon LSS.

Also proposed to target a nearby galaxy cluster (e.g., Fornax) to
study transients, dwarf galaxies, and low-surface-brightness
features

Slide: N. Brandt
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Baseline Deep Drilling Fields 4

Baseline simulation includes 5 Deep Drilling Fields

Approx. final 50 point-source coadded depths in baseline, 5 DDF survey:
ugrizy~27.8/28.4/28.6/28.0/27.6/26.1 (vs. median ugrizy
depth~25.4/27.0/27.1/26.4/25.2/24.4 over full area)

5k-14k visits per band (>300 hours total), vs. 60-200 visits per band in "Universal"
Wide/Fast/Deep cadence

4 Deep Drilling Fields have been selected so far

3 are also Euclid Deep fields (XMM-LSS, ECDFS, COSMOS)

ELAIS-S1 XMM-LSS Extended CDF-S COSMOS
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Additional deep drilling programs e

e Deep drilling field proposals were submitted in 2010; requests
included:

e More extragalactic DDFs: minimum 10 total.

e Only way to accommodate would probably be to halve
exposure time per DDF, reducing depths by 0.4 mag
e 3 Milky Way/Local Volume fields (SGP, anticenter, and an open
cluster): ~400 hours total
e 6 Transient/variable star fields (LMC, SMC+47 Tuc, IC 4651): ~200
hours total
e 9solar system fields (Jupiter + Neptune Trojans): ~100 hours total

e These are not currently included in the baseline cadence
simulations, and would have to come at the expense of an existing
program.

e Additional 'mini-surveys' have been proposed in the Observing
Strategy white paper



LSST Deep-Drilling Field White Papers

Distant Extragalactic

LSST Deep Drilling for Galaxies

Authors: H. C. Fergusce,

Contact Information for Lead Author /Authors: Henry C. Fergusce, Space Telescope Science
Instivete, 3700 San Martin Drive, Baltimoee, MD 21218 fergusca@stscl.edu (410) 338-5008

Ultra-deep ugrizy Imaging to Reduce Main Survey Photo-z Systematics
and to Probe Faint Galaxy Clustering, AGN, and Strong Lenses

Authoes: Eric Cawiser, Joif Newman, He Zhas David Ballastyne, Niel Brandt, Asdy Ceanolly,
Jack Hughes, Philip Marshall, Sam Schmide, Ohad Sh . and Toay Tyson

Using LSST Deep Drilling Fields to Improve Weak Lensing Measurements

Authors: Zhaoming Ma (BNL), Jeffrey Newman (Pittsbargh), fan Dell'Astonio (Brown), Mike
Jarvis (UPenn), Gary Berssteis (UPezz), David Wittman (UC Davis), Tony Tyson (UC Davis),
Ryan Scranton (UC Davis), Erin Sheldon (BNL), Rachel Mandelb (Pri ), Bhuvoesd Jais
(UPenn), Meegas May (BNL/Cobaxsbia)

Supernova Light Curves (March 20, 2011)

Authors: Richard Kessler (U.Chicago), Pierre Astier (U.Paris VI& VII),

David Cinabro (Wayne State), Joshua Frieman (U.Chicago,FNAL),

Saurabh Jha (U.Rutgers), Maryam Modjaz (Columbia U),

Dovi Poznanski (U.C. Berkeley), Masao Sako (U.Penn), Michael Wood-Vasey (U.Pitt)

Standard Candle Relations and Photo-diversity of Type la Supernovae
Arlin Crotts

Galactic and Local Group

Mapping the Milky Way's Ultracool Dwarfs, Subdwarfs, and White Dwarfs

S. Dhital (Vanderbilt), P. Thoeman (UC-Davis), J. J. Bochazsiki (Pesn State), P. Boeshaar (UC

Davis), A. J. Bargasser (UC-San Diego), P. A. Carglle (Vanderbilt), K. R. Covey (Coendl), J. R. A.
Davenport (Washington), L. Hebb (Vanderbilt), T. J. Henry (Gecegia Staze), E. J. Hiltos (Wash-
ington), Z. vk (Washingtom), J. S, Kaliral (STSci), S. Lépine (AMNH), J. Pepper (Vanderbilt),
S, J. Schmids (Washington), K. G, Stassun (Vanderbilt), L. M. Walkowicz (UC-Berkeley), A. A

West (Bostan Usiv)

High Cadence Obserwations of the Magellanic Clowds and Select Galactic Cluster Ficlds

Authors 1. Sakody (U Washington), K. & Long (STSct), It DiSsefano (CIA), A. Henden (AAVSO),
J. Kaliral (STSel), V. Kasbiymp (CfA), M. Kasliwal (Call Toch), 1. A Sexith (APSU), K. Staman

(Veordertih)

Solar System
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Opportunities for Solar System Science

Authore AC. Becker (U, Wasbington), C.A. Trujillo (Gemind Observatory), FLL, Jones (U, Waed-
Ingrom), NA. Kaib (CITA), D, Ragoaime (SAD), ST, Ridgway (NOAQ), ond the LSST Solar
System Science Weoeking Group

Publicly available from

https://project.Isst.org/content/whitepapers32
012
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Slide: N. Brandt



Summary

* Multiple types of deep fields
 Different purposes

* Lots of overlap between different projects
* Need to co-ordinate!



