r L
-

" #
#, Abstract: JWST. Frontiers Workshop, Mo-We. June 6--87%2011

y C = ‘ - s . -
In Wyithe et al. (201, Nature, 469, 181), we show that gravitational lers- - .
sping will lead to a correlatign between the, positiogdibfhigh 5dshift. candidates#® : -
and foreground galaxies at z~1-2. Yan et al. (30 and,thif Conf) presented ¥ - ‘ 3
evidence for this correlation among a sample of dropout candidates at z~8-10.. . — R
By extrapolating the evolution ofthe galaxy LF-slope,and L’ to z8, wé suggest ,
that gravitational lensingghay dorminate the Bbserved properties of galaxies at = i
2210 discovered by JWSHE The observed surface dengity-at:z-12-15 will likely & .
be boosted by an order Of magnitude, and,most z-12-15 galaxies may be part . a J* g
of a multiply-imaged system, located 1" front a foreground galaxy at z~1-2. 5"
This means that deep JWST surveys of the First Light epoch g 210 may be . - -
tional” confusion, where a good part of the First Light " forest” - - : . -
may be gravitationally amplified by the galaxy "trees”. Gravitati ; T un pe
lenSing biag,will therefore need to be carefully considered and corrected for in o el
First Light studies with JWST. The exquisite resolution and sensitivity of JWST LS " ! » . . .
— together with a new generation of object finding algorithms — will be essential . .
to properly address¥is issue at z-8-10. L ¥ ™
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-~ "ig. 1. B- or Jup -mag vs half-light radius g, for the galaxyggopulation from the RC3 to.the
? 3 oyt . HUDF limit. Blue, black or fed slanfed-lines (slope=-+5) indicat®he survey surfgce brightfiess
" ¢ = 5 = & - . sensitivity limits; where these turi horizontal is the point source sensitivity limit. Pink lines
. Fig. 2a. [Left]: Cartoon showing how magnifidition bias leads to an association between fores g -~ . indicate the natural confusion limit, where galaxy overlap becomes sig
a ground ‘galaxies Bad high redshift cagdidates.” Fig, 2b. [Right]: Panel A: The Schechter LF own sizes. For deep JWST surveys with ~0708 FWHM resolutionsthe natui
of high redshift galaxies. Pancl BY High redshift gafaxies (red) and foreground galaxies (blu€). 3 = become as importantfor the definition of faint objec# samples as the survey S
Open symbols indicate undetected galaxies (m.ap>mum). Filled symbols are detected galaxies = . ¥ ctal. 20§8). Thisgnay.already be visible in the deepest HUDF images for ABZ25 mag. This
- ‘ (m.45=mgim)® Black dotted areas are regions of sky#here background-sources will be multiply ®es, however, not mean that the deepest JWST] ples will be fundamentally limited by
P imagllll by foregroynd galaxy halos (blue). pel D; The lenséd faint galaxies are”multiply- p natural confusion. Insteal m hierarchical simulations (orange points), faint objects (AB>28
- ] imaged, producin, detected image with m.p<mm, (green), and an undetected image with - - mag) seen by JWST ari ostly unresolved at 0?08 FWHM. Fagsuch objects, instrumental
1 mapZmu (dotted green). Panel, C: The fesultinggeffect of gravitational lensingaliias on 2> 8- - confusion doesn't set.i B33.5 mag, which JWST will not likely reach (urffess it exposes
i A 10 galaxy samples. TheyobserVed LF can get mogiliifrom a Scheghter furl a double 4 >100 Does gl therefore mean that the confusion limit is irrelevant for JWST?
’ power-law, with the brighteF objects gfavitationall ed int#¥the sample (Wyitli ., 2011). L - . -
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4 . Fig: 4. Constréints on the strong lensing fraction Fi..,. and- M values (Wyithe
Fig. 3, [Above and Below]: Six examples of gravitation- . ctal. 2011b). Upper-Left and Right: KS-probabilities (¥ Fy..) that the
ally lensed z8-10 candidates behind foréground galaxies distributions of angular sepdFations (Back lines) and the redshifts of bright .
. at z~1-2 (Yanfifal. 2010) in the HUDF in BViz (ACS) (H<26 mag) foreground galaxies (grey lines) — which are lensing the z~+8.6
. .1 ‘ YJH (WFC3)giintiPspectroscopic” confirmgtion is available, . and 210.6 cgggidates — are morgifferent from the composite model distri- ™ &
, Bl these¥-band and J-band.dropouts are only coggidered 228 bution than observed. This is shown for 2 different minimiim lens—candidate -
7 and 2210 candidites;resp. JWST will be eStential tp get - ¢ e 1w . A . -
et for acPBnfacts Fatneciatly for thosd 25 0-10 o . aigular separations 6 (in units of r), interior to which candidates %re lost . - g,
# % spectr u . i 228~ - : ! : "
A s gr;‘limimm”y Iezsed intonthe samd by - in the foreground lensing galaxy glare. Lower-Left and Right: As the upper- ¥
% e foreground galaxies. (The background image of this panels, but vs. M . We assumed a faint-end LF-slope a=-2 at 228. These 2
* poster alsd shows all available 506 orbits of the HUDF in the probabilitlgs can be interpreted as 1 minus the confidencogith! whigy, the . >
BVIBYJH filters (properly color balanced), with Y-cdrops or assumed value of the lens fraction or M* value cam be excluded. The implied
: B -5 candidates marked as green dircles, and J-drops or z210 lensing bias scenario parameters are Fir,.,~10% and M* Z-18 mag at z~10.6: LT
" candidates as red circles. All Figures and Captions were . PR .
- placed to maximize the visibility of z28-10 candidates.) Fig. 5. [Below]: Gravitational lefiSing bias 8F the bright-end of the LF as seen by JWST. . a -
. = ¢ Dotted curves present the intrinsic LF (¥), and solid curves the observed LF following . ' .
- modWfication from gravitatiortal lensing. The W parameters o, ®*, and M* were ex- v ' 3, ‘ -
] # trapolated to 228, using Bouwens et al. (2010) for z<8. Solid and open points show * i * -
’ the faintest galagies observed with JWST, assuming limiting fluxes for both 4 ultra; - - -
. . 7 ® deep siftvey (AB£31.4 mag), and a medium-deep survey (AB<29.4 mag), respectiVely. . e, ¥
’ % > Hrc . We need JWST's ekquisite resolution and sensitivity to properly disentangle First Light ¥ Led -
. k.4 g O e objects at 228510 from lensing foreground galaxies at z~1-2, especially for z212-15, . ™
- D) . £ , . whlere the ma ng the - a
P “ steep exponential parts of the LE into a power-law (Wyithe et®al. 2011
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YAy heet! ‘23;2 251"'7;;‘12? :j;;"lbl‘ﬂ“'zggz) . CONCLUSIONS: Deep JWST surveys with >0.08” FWHM resolution will: (1) not be limited by instrumental éoMfu-
: = sion, unless they can reach AB>33.5 mag in 21000 hrs; (2):be gradually limited by natural confusion for 25<AB=31 =}
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