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ABSTRACT
We report on a UV-Visible HST imaging survey of the JWST North Ecliptic Pole
(NEP) Time-Domain Field (TDF). Using nine CVZ and pseudo-CVZ opportuni-
ties, we secured observations with WFC3/UVIS in F275W and with ACS/WFC in HST ACSIWFC
F435W and F606W to map ~ 28 mag. Our HST survey is designed to provide
near-contiguous 3-filter coverage of the central 7 <5’ of this new community field for
time-domain science with JWST (Jansen & Windhorst 2018). The JWST NEP TDF
at (RA,Dec) 32000 = (17:22:47.896,+65:49:21.54) is located within JWST’s northern
Continuous Viewing Zone, will span ~14’ in diameter, is devoid of sources bright
enough to saturate the sensitive NIRCam detectors, has low Galactic foreground
extinction, and will be roughly circular in shape. JWST GTO program 1176 will
initially sample the NEP TDF during Cycle 1 at four distinct orientations (“spokes™)
with JWST/NIRCam, and take NIRISS slitless grism spectroscopy in parallel such
that it overlaps the coverage of an alternate NIRCam orientation. This is the only
region in the sky where JWST can observe a clean extragalactic deep survey field
of t e at arbitrary cadence or at arbitrary orientation. This will crucially en-
able a wide range of new and exciting time-domain science, including high red-
shift transient searches and monitoring (e.g., SNe), variability studies from Active
Galactic Nuclei to brown dwarf atmospheres, as well as proper motions of extreme
scattered Kuiper Belt and comets beyond the distance of Neptune, and of nearby
Galactic brown dwarfs, low-mass stars, and ultracool white dwarfs. Ancillary data
across the electromagnetic spectrum will exist for the NEP TDF and surrounding
area when JWST science operations commence in 2021, ensuring a rich legacy of the
-Visible HST observations. This includes deep X-ray observations; ground-| Imsed
UgrizYJHK imaging, narrow-band spectr y, and
observations; and both short- and long-wave radio observations.
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Fig. 1 — Measured astrometric offsets between the HS ometric reference frame
s in common for [a] the
reported by the WCS keyword values in the FITS headers, and [5] the sa
mosaics after correcting for systematic mean rotation and offsets resulting from the uncertaint
in the absolute positions of the guide stars used in a particular visit. (Adapted from Jansen, Grogin,
et al. 2020, in prep.). [c] Measured astrometric residuals with respect to the Gaia DR astromet-
ric reference frame from a prelimi
LBT/LBC and Subary/HSC within the ~23'x 25" area surrounding the JWST NEP Time-Domain

:mld (Adapted from V. Jones 2019). ) [Main panel] Layout of HST and Chandra and ne: ST (tentative) observations of the North
footprint are shown in blue, while the ACS/WFC F435W and footprint, and the F606W imag;
ource photometry to 1mp =~
'a - N
quasar that serves as the plme elf callhmmr for our deep (~0.9 pJy) 3 GHz VL, A radio observations (bottom).
The HST data will serve to (1) establish s ine e fon image at <0.10” FWHM, identify ultra
Fassw alaxy samples), and 3 Ve
™
- (— ( Table 1: JWST NEP Time-Domain Field multiwavelength community investment )
s Telescope Pl Status Depth
3 et = NuSTAR 3-24keV F. Civano approved 585ks; >50cts
. 5 ChandralACIS-1 0.2-10keV W.P. Maksym in hand; 145 sources 300ks! ~a.110 " cgs.
Fig. 2 — [left] Star-Galaxy separation, and [right] differential number counts. Point sources were E - in progress / approved 240ks /360ks
identified and the surface brightness limit assessed in plots of source magnitude vs. fwhm for each XMM-Newton 0.5-2.0keV M. Ward / N. Cappelluti proposed 600ks; 310" *cgs
“ " N HSTIWFC3+ACS RA. Jansen in hand; inner r <5 only 36 CVZ orbits;
of the three HST filters. Differential number counts of stars (red) and galaxies (black) are shown F275W,F435W,F606W 6015278 1 ~27.2,28.2,29 mag
in units of number per 0.5 mag per deg® for the ACS/WFC filters, and in units of number per @ 2 proposed; annulus to r~14.2 52 CVZ orbits
mag per deg? for the WFC3/UVIS F275W filter. The galaxy number counts follow a power law LBTILBC U,grz RA. Jansen in hand; wide-field
3 5 " 7 G & in hand: 2nd epoch + /
10 map = 26-28 mag, before turning over due to incompleteness, while the stellar counts follow a ‘SubaruHSC giznb816,nbo21 G Hasinger /E. Hu Rt
much shallower trend. (Figures from C. White 2019). TCHIPERCAM ugriz V. Dhillon proposed; narrowfield
. > TESS (0.6-1.04sm bandpass) G. Berriman & B. Holwerda  in progress; ultra wide-field
MMTIMMIRS (img) YJHK, CNA. Willmer in hand
5 JWST/NIRCam-NIRISS RA. Windhorst/ H.B. Hammel ~ guaranteed time
o] & More Information 0.8-5um +1.75-2.23 um GTO#1176, #1255 m < 29-28.5mag
X . JCMT/SCUBA-2 850,m 1. Smail /M. Im in progress; >93 sources 31hrs; rms ~ 1mJ)
For more information about the JWST NEP Time-Domain Field, publications, and footprints of various FeReAo T R O o et ettt R 375 o et 0
™ o . ., and [middle] the WFC3/UVIS F275W IRAMNIKa2 1.2, 2mm SH. Cohen In progress 30hrs; rms ~ 2mdy
EEHER 1.asu.edu/j ults in larger gaps in coverage and smaller areas of 2- VLA3(2-4) GHz RA. Windhorst/ W. Cotton i hand; ~2500 sources 47hrs; rms ~0.9 udy
e o VLBA4.7GHz W. Brisken in hand; ~200 targets 147 hrs; rms ~ 3 udy
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