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Studying High-z Cluster Masses

Å Cluster abundance is a good cosmological probe. 

Å Longer redshift baseline is needed to break the ɱ Ĭ „ degeneracy

Å Mass estimation via Weak lensing is needed because:
Ą no assumptions on dynamical state
Ą less biased than X-ray or SZ

(especially for unrelaxed high-z clusters) 
Ą useful to calibrate other mass proxies
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Å Cluster abundance is a good cosmological probe. 

Å Longer redshift baseline is needed to break the ɱ Ĭ „ degeneracy

Å Mass estimation via Weak lensing is needed because:
Ą no assumptions on dynamical state
Ą less biased than X-ray or SZ

(especially for unrelaxed high-z clusters) 
Ą useful to calibrate other mass proxies

Studying High-z Cluster Masses
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Only 25 clusters @ z>1



MOO J1014+0038

ÅMaDCoWS
(Massive and Distant Clusters of WISE Survey, 
Brodwin+15)

ÅSZ ὓ σȢτ πȢτ ρπ-ṩ

Åz=1.27±0.08 (red sequence fitting)
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Spectroscopy with GMOS
ÅMOS N&S in Gemini South

Å10 hrs in 2017B 
(2018/01/19~01/23)

ÅIQ<50 CC<50 BG<50
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Spectroscopy with GMOS
Å39 objects in 3 masks

ÅNod & Shuffle

Åband shuffle

Åobject in the slit for both Nod 
A & B

Å3 dithers  Ǩ-wise
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mask # of slits Exposure (sec)

red1 16 1017Ἁ3Ἁ4

red2 14 1017Ἁ3Ἁ4

blue1 12 455Ἁ3Ἁ2



Redshift Determination
Åsuccess rate=33/39=85%

Å11 members confirmed

ÅӶᾀ ρȢςςψπȢππς
Ą 7% difference in final mass

Å„ ψωττπτËÍȾÓ

Åὓ τȢυ Ȣ
Ȣ ρπ-ṩ
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Redshift Determination
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Shape Measurement
The shape of each galaxy is measured by fitting an elliptical Gaussian 

function. The PSFs are considered via forward modelling.
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Ellipse fitted to a galaxy image PSF distribution



Source Selection
ÅBackground Galaxies

Ą fainter & bluer

Ą larger than point sources
(shape unreliable)

Ą not too large Ὡ& „

Åὲ ςφφÁÒÃÍÉÎ
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Source Redshift Estimation
Åonly magnitude & colour 

information available

ÅRedshift distribution is estimated 
using the HST UVUDF photometric 
redshift catalogue (Rafelski+15).
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Convergence Map

From the shear distribution, the mass map is 
reconstructed.
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Convergence Map
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Tangential Shear

ÅThe tangential shear is averaged in each annulus.

ÅThe mass is obtained by fitting an NFW profile
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Summary

ÅThe GMOS observation confirms 11 members of 
MOO J1014+0038 with the success rate of 85%.

ÅWeak-lensing signals are successfully detected 
from the HST images.

ÅVarious mass probes show consistent results.
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╜ ╬( Ἑṩ)

SZ υȢφ πȢφ

Weaklensing τȢσ ρȢσ

Dynamical mass τȢυ Ȣ
Ȣ
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Spectroscopy with GMOS
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Spectroscopy with GMOS
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Spectroscopy with GMOS
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Spectroscopy with GMOS
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Mass-concentration Relation

ÅTo reduce the number of free parameters, a M-c 
relation of the NFW profile is assumed.
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Mass-concentration Relation

ÅTo reduce the number of free parameters, a M-c 
relation of the NFW profile is assumed.

ÅThe difference with the SZ result drastically 
decreases when the same relation is used.
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╜ ╬( Ἑṩ)

SZ (D+08) υȢφ πȢφ

WL

D+08 υȢυ ρȢψ

D&M 14 τȢσ ρȢσ

D&K 15 σȢχ πȢω



Individual Shape Fitting

ÅInstead of averaging the ellipticities, the shear is 
modelled depending on the position of each 
source galaxy.
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