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ψij ≡
(

κ + Re[γ] Im[γ]
Im[γ] κ− Re[γ]

)
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•  χ(z) radial comoving distance 
•  W[χ(z)] window function 
•  Φ=‐Ψ Newtonian potential (in General Relativity) 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Linear 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scalar 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Limber’s approximation 3D shear signal 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Euclid  is  an  ESA  mission  to  map  the 
geometry  of  the  dark  Universe.  The 
mission  will  investigate  the  distance–
redshift relationship and the evolution of 
cosmic  structures  by  measuring  shapes 
and  redshifts  of  galaxies  and  galaxy 
clusters  out  to  a  look–back  time  of  10 
billion  years.  It  will  therefore  cover  the 
entire  period  over  which  DE  played  a 
significant  role  in  accelerating  the 
expansion of the Universe. 

Pan–STARRS is an innovative design for a 
wide–field  imaging  faci l i ty  being 
developed  at  the  University  of  Hawaii’s 
Institute  for  Astronomy.  By  combining 
relatively  small  mirrors  with  very  large 
digital cameras we will be able to develop 
and  deploy  an  economical  observing 
system  that  will  be  able  to  observe  the 
entire  available  sky  several  times  each 
month. 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Modified gravity theories 

UDM models  DGP brane worlds  f(R) theories 

DM and DE as two aspects 
of one exotic “dark fluid” 

Accelerated expansion via 
leakage of gravity into extra 
dimension(s) 

DE (and even DM) as 
curvature effects 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Unified DM and DE models 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In  Unified  Dark  Matter  (UDM) 
models  there  is  only  one  exotic 
component,  a  scalar  field  which 
can mimic both DM and DE: 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2 A Quintessential Dark Matter model

cs =
√

ΩDE

(
1 +

ΩDM

ΩDE
a−3 − 3

4
a

)− 1
2

(1)

3 Discussion and conclusions

Acknowledgments

SC and AD also acknowledge partial support from this grant. Partial support
from the INFN grant PD51 is also gratefully acknowledged. This research has
been partially supported by ASI contract I/016/07/0 “COFIS”.

4 formulæ 2nd year PhD seminar

ρUDM(t) = ρDM(t) + ρΛ(t)

H(z) = H0

√
Ωm︸︷︷︸

Ωb+ΩDM

(1 + z)3 + ΩΛ

1

Quintessential Dark Matter

S. Camera, D. Bertacca, A. Diaferio, N. Bartolo & S. Matarrese

Abstract

1 Introduction

2 A Quintessential Dark Matter model

cs =
√

ΩDE

(
1 +

ΩDM

ΩDE
a−3 − 3

4
a

)− 1
2

(1)

3 Discussion and conclusions

Acknowledgments

SC and AD also acknowledge partial support from this grant. Partial support
from the INFN grant PD51 is also gratefully acknowledged. This research has
been partially supported by ASI contract I/016/07/0 “COFIS”.

4 formulæ 2nd year PhD seminar

ρUDM(t) = ρDM(t) + ρΛ(t)

H(z) = H0

√
Ωm (1 + z)3 + Ωr (1 + z)4 + ΩΛ

1

SC
 e
t a

l. 
(2
00

9)
 

Quintessential Dark Matter

S. Camera, D. Bertacca, A. Diaferio, N. Bartolo & S. Matarrese

Abstract

1 Introduction

2 A Quintessential Dark Matter model

cs =
√

ΩDE

(
1 +

ΩDM

ΩDE
a−3 − 3

4
a

)− 1
2

(1)

3 Discussion and conclusions

Acknowledgments

SC and AD also acknowledge partial support from this grant. Partial support
from the INFN grant PD51 is also gratefully acknowledged. This research has
been partially supported by ASI contract I/016/07/0 “COFIS”.

4 formulæ 2nd year PhD seminar

ρUDM(t) = ρDM(t) + ρΛ(t)

H(z) = H0

√
Ωm (1 + z)3 + Ωr (1 + z)4 + ΩΛ

cs
2(z) =

ΩΛc∞2

ΩΛ + (1− c∞2) ΩDM (1 + z)3

Ωm = Ωb + ΩDM

1

Grativational potential in ΛCDM and 
UDM models  at  different 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In  the  Dvali‐Gabadadze‐Porrati 
(DGP)  model  and  its  extensions 
the  Universe  is  a  4D  brane 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In  f(R)  theories,  the  Hilbert‐
Einstein 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is replaced 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 The concordance cosmological model excellently 
reproduces current observational data; however it presents 
some interpretative problems (e.g. DM and DE) 

 Weak gravitational lensing can powerfully investigate the 
LSS of the Universe, thus constraining the nature of DM & 
DE and of the gravitational interaction 

 Modified gravity theories furnish viable alternatives to DM 
and/or DE by modifying the behaviour and the nature of 
gravity 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