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The South Pole iIs the closest you can get
to space and still be on the ground. It's one

of the driest and clearest locations on

Earth, perfect for observing the faint
microwaves from the Big Bang.*

John Kovac, the Harvard-Smithsonian Center for Astrophysics in

Massachusetts, and leader of the Background Imaging of Cosmic
Extragalactic Polarization (BICEP) collaboration
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E from lensed—ACDM-+noise

Simulation

BICEP2: E signal
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BICEP2: B signal
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RIPPLE EFFECT

When a gravitational wave passes through space, it compresses
it in one direction and stretches it in another, both at right
angles to the wave's direction (red line). The effects of the wave
moving along a blue tube are shown.

Direction of

propagation
Gravitational wave
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BICEP2 I: DETECTION OF B-mode POLARIZATION AT DEGREE ANGULAR SCALES
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Model

ACDM + dng/d Ink

ACDM + dng/dInk

+ d%ng/d In k?

ACDM + r +dng/dInk
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Planck Collaboration: Constraints on inflation
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Synchrotron. (Giardino et al.), 100GHz



C(6) [ 1K']

Simul. mean
C-R, north
C-R, south
NILC, north
NILC, south

— - SEVEM, north |
—mtmm - SEVEM, south |

SMICA, north _|

SMICA, south

Planck Collaboration: Isotropy and Statistics

s 1 e




2 2 2R(t.x) (3 i 7. D
dsi3y = a(t)e (8:2) 3) g, - dx dx? ‘ f%\

el -
T, - ¥

AAA, S. Baghram, H. Firouzjahi and M. H. Namjoo

P 1 ol gk gl
e & -
clggl ST e



Photoelectric effect

wE= y of photon
h = Planck's constant

f="frequency

In 1887, Heinrich Hertz discovered that electrodes illuminated with ultraviolet light
create electric sparks more easily. In 1905 Albert Einsten published a paper that
explained experimental data from the photoelectric effect as being the result of light
energy being carried in discrete quantized packets. This discovery led to
the quantum revolution. Einstein was awarded the Nobel Prize in 1921 for "his
discovery of the law of the photoelectric effect”
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Based on Bethe's intuition a rs on the subject by Sin-Itiro Tomonaga Julian
Schwinger Richard eyh!nan and ~Freeman Dyson it was finally possible to get
fully covariant formulations 'that were finite-at any order in a perturbation series of quantum
electrodynamics. Sin-Itiro Tomonaga, Julian Schwinger and Richard Feynman were jointly
awarded with aNobel prize in physics in 1965 for their work in this area




BICEP2: E signal

BICEP2: B signal
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Simulation: E from lensed-AC

Simulation: B from lensed-.
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