"For if each Star 15 [itt/e more a mathemalical Point,

located wupon Che >‘/e/)7/§p/78re of Yeaven Ay '6:9/75 Ascension and Declination,
then all the Stars, Zaken Zogel Aer, 2ho' innumerable,

must like any other set of points,

1h CUrn FrepresSent Some S /‘nﬁ/ e ggantic Egudtion,

Zo Che rund of God as Straghtforward as, say, the Egudtion of a Sphere,——-
Yo ws wunreadable, incalcelable.

A lonely, wuncompensated, perhaps even impossible Task,——-

ye?l Some of US must ever be Seelé/n\g y L suppose.”

- Thomas Pynchon, Mason & Pixon
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Non-Linear Coupling parameter
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Non-Linear Coupling parameter

Measwrerent of non-éaaé S /anZ‘y of CMB amns ofrop/eS cCan poZ‘ entiall y

constran non-Linearity,  slow—rollness” and ” adiabat ity " in inflddion.
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What is the Expected Level of Non-Gaussianity?

The level of Non-Gaussianity predicted by the simplest models of Inflation

fnr ~0.01 —1

However, much higher values of
non-Gaussianity can be predicted by

® Models with multiple scalar fields
® Non-Adiabatic Fluctuations

® Features in the Inflation Potential
® Non-Canonical Kinetic Terms

Review: N. Bartolo, E. Komatsu, S. Matarrese, and A. Riotto,

Phys. Rep. 402, 103 (2004)

Conflicting results in the literature
have made this field “Hot”!

27 < fnp < 147 (95% C.L.)

With WMAP 3-Yr. Data
A. Yadav and B. Wandelt, Phys. Rev. Lett. 100, 181301 (2008)

g OB

With WMAP 5-Yr. Data
E. Komatsu et al., Astrophys. J. Suppl., 180, 330 (2009)
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The Effect of Lensing on the Primary CMB Bispectrum

Vale, Amblard, White (2004) NASA, ESA, E-lﬁd— R. Massey (CalTech) ' » Vale, Amblard,VWhite (2004)



The Effect of Lensing on the Primary CMB Bispectrum

Vale, Amblard, White (2004) NASA, ESA, E-lﬁd— R. Massey (CalTech) ' » Vale, Amblard,VWhite (2004) ;

O(h) =0nh+ & =06n + Ve(i))



The Effect of Lensing on the Primary CMB Bispectrum

Vale, Amblard, White (2004) NASA, ESA, E-lﬁd— R. Massey (CalTech) ' » Vale, Amblard,VWhite (2004) ;

O(n) =0n+ & =0n+ Ve(n)] 1
~ O(h) + Vip(h)V'O(h) + SVig(A)V,¢(A)V'V/O () + ..



The Effect of Lensmg on the Primary CMB B1spectrum

Vale, Amblard, White (2004) NASA, ESA, and R. Massey (CalTech) Vale, Amblard, White (2004)
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The Effect of Lensing on the Primary CMB Bispectrum

*** Let’s dispense with ~ 30 slides full of equations...
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The Effect of Lensing on the Primary CMB Bispectrum

*** Let’s dispense with ~ 30 slides full of equations...
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A. Cooray, D. Sarkar, and P. Serra, Phys. Rev. D, 77, 123006 (2008)
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“SECING” THE DARK ENERGY

Primordial sound
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DARK ENERCGY EQUATION OF STATE
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DARK ENERCGY EQUATION OF STATE

d 3a =@® 0 ©.
Conservation Equation: d_p S e ( o p) o
t a |

p = wp




DARK ENERCGY EQUATION OF STATE

_— e e e e e e e
d 36 =@ 0 O
Conservation Equation: el (p+p) | =~ O A J
dt a [ - *
v
L-mwzl/S w=0 w<-1/3

Bk

If “w” depends of cosmic time

i el <3 /O S dz’)

14+ 2z




DARK ENERCGY EQUATION OF STATE

d 3a =9 © 0 ._
Conservation Equation: o = —— ( i p) A J

dt a [ - -‘

v
- .\n.mw:1/3 w=0 w<-1/3
p=wp
If “w” depends of cosmic time
2 g w(z,) / w = —1 : cosmological constant, A
o(z) = poexp | 3 Ao dz w = constant
0 o evolving w




DARK ENERCGY EQUATION OF STATE

dp 3a

dt=

Conservation Equation:

p = wp

If “w” depends of cosmic time

(p +p)

14+ 2z

o(2) = poexp (3 / 7 )

dz’ )

=9 © ©
A |
0 - - 4
| -

e =1/3  w=0  w<-1/3

w = —1 : cosmological constant, A

w = constant

evolving w

Typically, one (popular) approach is to parameterize the EOS:

w(a) = wo + (1 — a)w, > 2-Parameter description of w(z)
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Dark Energy
Beyond
2 param

Binned Estimates of w(z) from a combination of datasets

DevdeepSarkar

center for cosmology, uc irvine

Abode Research Publicasons » Codes Awards Talks

wzBinned Code Other Resources
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IDL Astro

DSARKAR.ORG

D. Sarkar, S. Sullivan, S. Joudaki, A. Amblard, D. Holz, and A. Cooray,
Phys. Rev. Lett., 100, 241302 (2008)
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Step 3 Missing a letter?
Pull out an obscure
buzzword that fits!

step@

Use the loose definition
of the word "acronym”

\

Step@) s it coherent? Does it
makes sense? What matters
is that it sounds cool.

'\.-} 29 Ry

Clever Acronyms: the Holy Grail of Academia

. ACtually Random Onomastlc |N|t|als You Make (up) .

Types of Acronyms: S ———
- Folksy Names: a cheery name ALICE., AD.O.LF Acronyms cleverly reveal one's
will distract people from the . B.0B.. f  ZIPPO. X nimble youthful mastery abbrevi-
fact your project cost millions DAVE. S..G.M.UN.D. ating construed rigidly opted
nomenclature, yielding monetary
- Aggressive verb/predatory KILL., ‘/0 B.LLTER. A awards contracting research Q
animal: a requirement for - SHARK. Y (too many wordSi), overtures not yet manifested!
getting military funding WO.LF B.UNN.Y. g
v}
- Greek names: nothingsays  OMEGA., TOGA.
"Sci-Fi” like a good greek ’ A.L.P.HA..\/ PITA X  Bonus points: :‘;gtfs}'vﬂ;’,' acronym
name S.I.RILUS. TZATZIKL .

A ip . I, Lo
ey J\'v _. ,.- ’ v

Step 8 Desperate? Just pick
letters from the middle. I'm
sure no one will notice.

)

step® Ignore words that don't
contribute. Kind of like
your part in the project.

WWW.PHDCOMICS.COM
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Hy=74.4+36kms "Mpc !

SHOES Paper Author List:

A.G. Riess (Johns Hopkins/STScl), L. Macri (Texas A&M), S.
Casertano (STScl), M. Sosey (STScl), H. Lampeit (Portsmouth), H. C.
Ferguson (STScl), A. V. Filippenko (Berkeley), S. W. JTha (Rutgers),
W. Li (Berkeley), R. Chornock (Berkeley), D. Sarkar (UC Irvine).



SHOES?
HO = 2 s ki S_ll\/[p(j_1

' (Freedman et al. 2001)

Hy=74.4+36kms "Mpc !

How Does it Affect DE?
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How Does it Affect DE?
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(Freedman et al. 2001) | i

A. Riess et al., Astrophys. J. (2009; in Press)
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So how much is the magnitude of this effect?

Aim:
Quantify the
effect as the
“bias on w”
for different
sample sizes

of SN dataset.

Find out the
significance
for the future!
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Redshift

Sample sizes:
A. 300 SNe
B. 2000 SNe

C. 10,000 SNe
up to z=1.8!

Analyses
performed on
10,000
independent
mocks!

D. Sarkar, A. Amblard, D. Holz, and A. Cooray, Astrophys. J., 678, 1 (2008)
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So how much is the magnitude of this effect?

Aim:
Quantify the
effect as the
“bias on w”
for different
sample sizes
of SN dataset.
Find out the
significance
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Can the Street Feel it? (Signature in the Hubble Diag.)
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Can the Street Feel it? (Signature in the Hubble Diag.)
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—|—25—|-M—|—(SD*fD(Z)

D. Sarkar, A. Amblard, A. Cooray, and D. Holz, Astrophys. J. Lett., 684, L13 (2008)
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Can the Street Feel it? (Signature in the Hubble Diag.)

d
m—M:5log10( - >+25+M+5D*fD(Z)

Mpc

Using 192 SNe (Davis et al. 2007),
the residual is consistent with zero!

{5D~(5:9)%}

With future data, one will be able to
constrain the residual much better.

D. Sarkar, A. Amblard, A. Cooray, and D. Holz, Astrophys. J. Lett., 684, L13 (2008)
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"Success is a journey, not a destination."

- Arthur 2obert Ashe, .
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