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Problem 1:
Shear Simulations

• Need unbiased shear measurements better than 
10-3 for cosmological measurements

• Current methodology uses simulations to improve 
PSF correction techniques

• Do our simulations account for all of  the possible 
problems which we encounter in images?

• We need a good imaging data set to test consistency 
of  techniques that excel at simulations



Problem 2:
κ≠0

• We measure g, not γ

• Most cosmic shear measurements assume γ

• Can likely do correction when κ<<1, but what to 
do with clusters/lss where κ>.1?

• Common answer: clip out that data, correct with 
simulations

• Can we do anything with that high shear data?
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Weak Lensing 
Techniques

• Measure the galaxy ellipticities from the second 
moment of  the surface brightness

• Correct ellipticities for image distortion and 
smearing by the Point Spread Function

• Obtain a sparsely sampled, noisy measurement of 
the reduced shear g(z)

• Initially assume κ=0, convert g(z) to γ(z) to γ(z0) 
for assumed cosmology



Iterate

• Covert κ(z0) to κ(z) at position of  each galaxy

• Correct g(z) to γ(z) to γ(z0)

• Reconstruct surface density map, and measure new 
κ(z0) at position of  each galaxy

• Upon convergence, compare measured g(z) to 
predicted g(z) from reconstructed map to measure 
goodness of  fit



Tomography in 1998

Clowe 1998



Tomography Today:
The DAFT Survey

• Have 0.4 square degrees of  HST imaging of  
high-z (0.4<z<1.0) clusters

• Equivalent to 40 square degrees of  a cosmic 
shear survey from space (20x COSMOS)

• Need to obtain ground based colors for photo-z’s 
(BVRIz to I=24.5[10σ]) - 80 nights of  CTIO/
KPNO (20 on Subaru/Keck/LBT)

• Should provide 200-250 background galaxies 
per cluster ACS field with reasonable photo-zs, 
space and ground based imaging for shears



5+1 Passband Photo-ZsGuennou et al.: The DAFT/FADA survey. I. Photometric redshifts. 11

Fig. 17. Continuous line (with error bars): photo-z difference for

LCDCS 0851 between degraded HST image versus nominal HST res-

olution, as a function of magnitude. Dotted line: mean photo-z values

as a function of magnitude (nominal resolution).

3.6. Do we need Spitzer images to estimate photo-zs?

The images with the worse spatial resolution in our sample are

the two Irac bands so we need to check if there is any ben-

efit in using these two bands, in particular for objects with

F814W≤23.5. We therefore merged spectroscopic redshift cat-

alogs for the ten lines of sight considered and produced a

specz versus photo-z diagram with and without Spitzer data

(see Fig. 18). The reduced sigma around the mean relation is

better when Spitzer data are not considered (0.03 versus 0.04).

However, the inclusion of these infrared data reduces by a fac-

tor of 2 the catastrophic error percentage (4% versus 8%). Note

that a catastrophic error percentage of 4% is of the same order

as that found by Coupon et al. (2009). It seems therefore rea-

sonable to pay the price of a slightly higher reduced sigma (but

still acceptable and comparable to classical literature values of

0.03 for LePhare, e.g. Coupon et al. 2009) to obtain a catas-

trophic error percentage lower by a factor of 2. Moreover, not

using Spitzer data probably leads to systematical overestimates

of photometric redshifts close to z∼1.

We plan however in the future to replace Spitzer band data

by J band imaging that we are presently acquiring at TNG or

collecting in telescope archives. We should then be able to both

keep the catastrophic error percentages at a low level and to

have the best possible dispersion around the mean specz/photo-

z relation. This should also allow us to extend our magnitude

range to F814W≥24.5.

3.7. N/z

.....NOT YET DEFINITIVE: NEEDS A FEW MORE

REFINEMENTS.....

Now that we defined a well controled sample, we compare

in this section the resulting photo-z histogram (from the ten

merged lines of sight) with known literature redshift distribu-

tion. We chose the VVDS deep (e.g. LeFèvre et al. 2005) sur-

vey because it provides a spectroscopic redshift distribution,

much more robust than any other photo-z distributions.

Fig. 18. Spectroscopic versus photometric redshifts for the ten lines of

sight. Top figure: photo-zs computed with all available bands. Central

figure: photo-zs computed without Spitzer data. Bottom figure: photo-

zs computed with and without Spitzer data.

We must first cut the present and VVDS catalogs to

the same magnitude and redshift limits. The limits within

which the present catalogs provide robust photo-z estimates

are F814W≤24.5 and z≤1.5. This is deeper than the VVDS

deep survey, which is limited to I=24.1. We therefore selected

only the F814W≤24.15 galaxies in our photo-z catalog. This

assumes I-F814W∼-0.05, the mean color of an Sc galaxy at

z=1.2.

Second, we corrected the VVDS deep spectroscopic red-

shift distribution by known sampling effects as in ??????????

et al. (????). Our photo-z catalog is in principle free from simi-

lar effects because it is based on pure image selection.

m<24.5
m<22.5

m<26



Seems to Work

(1-D parameterized method) 



Current Status

• All of  the ACS imaging has been reduced with the 
HAGGLES pipeline (thanks to Tim Schrabback)

• WFPC2 images are currently being reduced with a 
modified version of  the HAGGLES pipeline

• Complete optical coverage of  23 clusters in hand, 
hopefully 30 by end of  this fall - more than half  of  
the total HST imaging area

• Going to need a lot of  early spring telescope time 
to finish the survey!



Constraints From 
Some Future Survey
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A reason for (faint) 
hope
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Something Else to 
Worry About
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Summary

• WL measurements of  clusters can provide a purely 
geometric tomographic signal

• Will not be competitive with other methods of  
constraining DE, but provides a cross-check 
independent of  assumptions of  standard candles

• Will soonTM have a sample of  91 high-z clusters 
with HST imaging + 5(+1) passband photo-z’s to 
help test shear measurement techniques


