At the Party with the Phgsicists (and some non-)...

Coulomb got a real charge out of the whole thirxg.

Einstein tlﬁouglﬂt it was a relativelg good time

Cauchg, being the mathematician, still managed to integrate well with everyone.
Thompson enjoyecl the Plum Pudcling.

Pascal was under too much pressure to enjog himself.

Ohm spent most of the time resisting Aml:)ere's oPinions on current events.
Volta thought the social had a lot of Potential.

Hilbert was pretty SPacecl out for most of it.

Heisenberg may or may not have been there.

Fegnman got from the door to the buffet table ]33 taking every Possible Path.
van der Waals forced himself to mingle.

Millikan dropped his Italian ol clressing.

de Broglie mostlgjust stood in the corner and waved.

Hollerith liked the hole idea.
Stelcan an& Boltzman got into some hot clebates.

http://www..phqslink.com/Fun/PhqsicsPartq.cmCm
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At the Party with the Phgsicists (and some non-)...

Coml:)ton was a little scatter-brained at times.

Watt turned out to be a Powemcul speaker.

Hertz went back to the buffet table several times a minute.

Faraclag had quite a capacitg for food.

The microwave started racliating inthe backgroun& when Penzias and
Wilson showed up.

Instead of coming through the front door Josephson tunnelled through.
Shakespeare could not decide whether to be or not to be at the Partg.
Witten bought a present all tied up with suPerstrings.

The food was beauthcu”g laid out 139 Menclelegev on the Perioclic table.
Maxwell's demon arguec] with Dawkin's friend, the selfish Gene.
Rontgen saw through evergbocly.

After one bite Chandrasekhar reached his limit.

Gamow left the party earlg with a big bang while Hogle stageci late in a
stead9 state.

http://www..phqslink.com/Fun/PhqsicsPartq.cmCm
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Probing Dark Energy and
Primordial Non~Gaussianit9
in 19 Minutes

Devcleep Sarkar
Center for Cosmology) UC Irvine

In collaboration with:
Scott Sullivan (UCI/UCLA), Shahab Joudaki (UCh, Alexandre Amblard (LCD,
Paolo Serra (UC)), Daniel Holz (Los Alamos), Asantha Cooray (UC)).

KIFAC, Stanford Tea Talk November 18, 2008



“The FPoser”

A thomg Problem that 3ou’cl like to
explain and then get help with’



What is Dark Energy!?



What is Dark Energy!?

“Dark Energy is made
from an exclusive blend of
vital L-amino acids,
beneficial vitamins and
bionutrients that allows
faster and greater ion
penetration of the cell
walls, visibly enhancing the
rate of growth”

GrowLightSource.com
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Q= 0.71375:555 (stat) g3 (sys)

Supernova Cosmology Project
Kowalski, et al., Ap.J. (2008)
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“The Titbit”

Sae interesting asl:)ect of your current

-“ research that others would benefit from’



Dark Energy Equation Of State
p=wp

‘e\ativis tio 0(\-\’ elaty Vig,.

Consider y Qo %
a constant 3
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For Cosmological Constant... w = —1



DE EOS Revisited: Different Approaches...

(A) Parameterize w(z) [Adopted by the DETF]

w(a) = wy + (1 — a)w,



DE EOS Revisited: Different Approaches...

(A) Parameterize w(z)

w(z) = wy

wez /(1

[Adopted by the DETF]

?)



DE EOS Revisited: Different Approaches...

(A) Parameterize w(z) [Adopted by the DETF]

w(z) = wo + wez/(1 + 2)

(B) Non-Parametric w(z)

v/ Unbiased Estimate of DE Density

v/ Principal Component Approach
v/ Uncorrelated Estimates

V.

For a review: Please see Sahni and Starobinsky (2006) [arXiv:astro-ph/0610026]
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Challenges: Systematic Uncertainties

source of |[common| sample-
. treatment
uncertainty | (mag) |dep.(mag)
: : Multi-band photometry
EXtInCtIOI'] 0.0 I 3 - including near-IR
: : Calibration of standard stars
Calibration | 0.021 | 0.021 (optical thru near-IR) to <1%
: High S/N lightcurves & spectra;
MalquISt B 0.020 requirement of pre-rise data
: SN spectra with broad ),
nghtcurve 0.028 B temporal coverage
Evolution OO | 5 - High-resolution spectroscopy

Kowalski et al. (2008), Carnegie Supernova Project:W. Freedman

Lensing

D.S.,A.Amblard, D. Holz,A. Cooray;Ap|, 678, | (2008)

2-Population

D.S.,A.Amblard, A. Cooray, D.Holz; ApJL, 684, L13 (2008)




“The Titbit”

“‘Another interesting asPect of your current

-“ research that others would benefit from’
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Primordial non—-Gaussianitg

Primarg CMB Bisl:)ectrum |

(®(x) = @1(x) + fivr [23(x) — (23 (x))]]
L

Non-Linear CouPling Parameter

Measurement of non-Gaussian CMB anisotrol:)ies S ln Potentia”9

- constrain non~|inearit9) “slow-rollness”, and “adiabatici’cg” in inflation.



| Primordial non-Gaussianity

Primary CMB Bispectrum

: Non»-Gaussianitg from the 5iml:>|est inflation model is very small:
fnr ~0.01 —1

' Much higher level of Primordial non—-Gaussianitg IS Preclictecl ]39:

| ..&- Models with Multiple Scalar Fields
..é- Non-Adiabatic Fluctuations
.%- Features in the Inflation Potential

..&- Non-Canonical Kinetic Terms

..&' * 0

Review: N. Bartolo, E. Komatsu, S. Matarrese, and A. Riotto, Phgs. RCP. 402,105 (2004)
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Evidence of Primordial Non-Gaussianity (fyg ) in the Wilkinson Microwave Anisotropy Probe
3-Year Data at 2.80

Amit P.S. Yadav! and Benjamin D. Wandelt!'*?

'Department of Astronomy, University of Illinois at Urbana-Champaign, 1002 W. Green Street, Urbana, Illinois 61801, USA

“Department of Physics, University of Illinois at Urbana-Champaign, 1110 W. Green Street, Urbana, Illinois 61801, USA
(Received 7 December 2007; revised manuscript received 6 March 2008; published 7 May 2008)

We present evidence for primordial non-Gaussianity of the local type (fyn;) in the temperature
anisotropy of the cosmic microwave background. Analyzing the bispectrum of the Wilkinson
Microwave Anisotropy Probe 3-year data up to €,,,, = 750 we find 27 < f, < 147 (95% C.L.). This
amounts to a rejection of fy; = 0 at 2.80, disfavoring canonical single-field slow-roll inflation. The
signal is robust to variations in [,,,, frequency and masks. No known foreground, instrument systematic,
or secondary anisotropy explains it. We explore the impact of several analysis choices on the quoted
significance and find 2.50 to be conservative.

FIVE-YEAR WILKINSON MICROWAVE ANISOTROPY PROBE (WMAP!) OBSERVATIONS:
COSMOLOGICAL INTERPRETATION

E. Komatsu !, J. DuNkLEY 3% M. R. Norta °, C. L. BENNETT ®, B. GoLD °, G. HinsuAw 7, N. JAROSIK 2, D. LARSON
O M P LMONGE [ PR E e D N S PERGED VI A R ERIN = 2 SIS, I T e A O 3 8 6 AV TE VR 2 e ot S D O G
A AN D S WOLEAGK <t AND S, S L v XV RECHI L

Submatted to the Astrophysical Journal Supplement Series

ABSTRACT
SOy Floctbes T it A S e - DE (8506 Gy



Joumeg Through the “Clumpg” Universe

Weak R
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Weak Lensing of the Primarg Bispectrum
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Weak Lensing of the Primarg Bispectrum
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Weak Lensing of the Primarg Bispectrum
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Weak Lensing of the Primarg Bispectrum
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The EfHect of Lensing on the E)ispectrum
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A. Coorag) B Sarkar) and P, Serra; Phgs. Rev. D, 77, 125006 (2008)



Reduction in the S/N due to Lensing
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A. Cooray, D. Sarkar, and P, Serra; Phgs. Rev. D, 77, 123006 (2008)



Bias in the non-Gaussian Parameter
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Bias in the non-Gaussian Parameter
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Bias in the non-Gaussian Parameter
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Bias in the non-Gaussian Parameter
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“The New Kid”

“A short summary of your recent

work and your future directions’
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Summarg
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