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Abstract: Scaling relations among galaxy cluster observables, which will become available in large future samples of galaxy clusters, could be used
to constrain not only cluster structure,but also cosmology. | will discuss the utility of this approach, employing a physically motivated parametric
model to describe cluster structure, and applying it to the expected relation between the Sunyaev-Zel&€™dovich decrement (S_{\nu}) and the
emission&€“ weighted X&€*ray temperature (Tew). With a suitable choice of fiducial parameter values, the cluster model satisfies several existing
observational constraints. A Fisher matrix is employed to estimate the joint errors on cosmological and cluster structure parameters from a
measurement of S {\nu} vs. Tew in afuture survey. | will also compare the cosmology constraints from the scaling relation to those expected from
the number counts (dN/dz) of the same clusters.
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4d1. Count cluster number
XTF, XLF (Vikhlinin et al 2009)
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@ 1. Count cluster number
XTF, XLF (Vikhlinin et al 2009)

2. Use cluster as a standard ruler
f 4o (Allen et al 2008)

Maybe scaling relation of
SZ vs X-ray??




m Basic Idea

Scaling relations depend on background
cosmology. (Verde et al. 2002)
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m Basic Idea

Scaling relations depend on background
cosmology. (Verde et al. 2002)

Why SZ decrement vs X temperature?
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m Basic Idea

Scaling relations depend on background
cosmology. (Verde et al. 2002)

Why SZ decrement vs X temperature?
1. Different dependence on cosmology
2. Robustness to cluster structure
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Cluster Model
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il Cluster Model

In dr‘eam: \/Sz=Qm+QDEX Qb/Txns' h/WGSTX
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In reality:

Cluster Model
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Entropy profile: K(x)=K K ;. x
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il Cluster Model

In reality:

Entropy profile: K(x)=K K. x* / /

Dark matter halo gravitational potential:
NFW profile p=  0.p c=R
(rfr )(1+r/r,)?

/r.
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il Cluster Model

In reality:

Entropy profile: K(x)=K K. x* / /

Dark matter halo gravitational potential:
NFW profile p=  0.p cR
(rir )(1+r/r,)?
Equations of hydrostatic equilibrium:
d P(r)/dr=-np,(r)éM,,,/r

/r,

vir
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il Cluster Model

In reality:

Entropy profile: K(x)=K K. x* / /

Dark matter halo gravitational potential:
NFW profile p=  0.p c=R
(rir )(1+rir)?
Equations of hydrostatic equilibrium:
d P(r)/dr=-np,(r)éM,,,/r

/r,

vir

Boundary condition: P(R,,.)=bP
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il Cluster Model

In reality:

Entropy profile: K(x)=K K. x* / /

Dark matter halo gravitational potential:
NFW profile p=  0.p c=R
(rir )(1+r/r,)?
Equations of hydrostatic equilibrium:
d P(r)/dr=-np,(r)éM,,,/r

/r.

vir

Boundary condition: P(R,,.)=bP
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il Cluster Model

In reality:

Entropy profile: K(x)=K K. x* / /

Dark matter halo gravitational potential:
NFW profile p=  0.p c=R
(rir )(1+r/r )2
Equations of hydrostatic equilibrium:
d P(r)/dr=-np,(r)éM,,,/r?

/r.

vir

Boundary condition: P(R,,.)=bP

vir
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Observables:

Cluster Model
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m Cluster Model

Observables:
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m Cluster Model

Observables:
— kB : g
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m Cluster Model

Fiducial Values (K s):
s=11
=2.4 K,=-1.2 K,=0
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m Cluster Model

Fiducial Values (K s):
s=11
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m Cluster Model

Fiducial Values (K s):
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m Cluster Model

Fiducial Values (c n b ):
C(M,Z):B.5(M/1015h'1)‘0+086 (1+Z)'0'65
n=0.9 b=1
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b Cluster Model

Fiducial Values (c n b ):
c(M,z)=8.5(M/1015h-1)-0.086 (14+7)-065
n=0.9 b=1
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m Cluster Model

Fiducial Values (c n b ):
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m Survey

Sky coverage: 4,000 deg?
Frequency: 145 GHz
Noise o: ImJy

Redshift range: 0-2
Redshift bin width: 0.05
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Sky coverage: 4,000 deg?
Frequency: 145 GHz
Noise o: ImJy

Redshift range: 0-2
Redshift bin width: 0.05

5o detection
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m Survey
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m Fisher Matrix
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m Fisher Matrix

Scaling Relation (SR):
1 oY aY
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m Fisher Matrix

Scaling Relation (SR):
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m Fisher Matrix

Scaling Relation (SR):
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m Fisher Matrix

Scaling Relation (SR):
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Scaling Relation (SR):
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il Constraints
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m Where constraints come from
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m Where constraints come from

L e DA'ZMgasT’“ D, fgastirT
~D 2 fgaspvir'0‘5T2‘5
D4 : Qpe h wy w,
fgas : Qp Q) (fgas’“ Q,/Q,)

Pyir + Wg W, (Kuhlen et al 2005)
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m Where constraints come from
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D)  Comparison SR & NC

Cluster abundance is more sensitive to cosmology.
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Cluster abundance is more sensitive to cosmology.
What makes SR competitive:

- Additional info from T

* More data points (6800 vs 320)
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D)  Comparison SR & NC

Cluster abundance is more sensitive to cosmology.
What makes SR competitive:

- Additional info from T

* More data points (6800 vs 320)

* Smaller error
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Conclusion
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il Conclusion

+ We used physically motivated parametric cluster model
and Fisher matrix technique to forecast cosmology
constraints from SZ vs Xray scaling relation.
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il Conclusion

* Ingenerdl, it is comparable with constraints from NC.
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il Conclusion

- It's insensitive to selection effects, offers valuable
consistency check, and help break degeneracy.
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il Conclusion

End of talk, work to be continued ...
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