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Measurements of the effective /.uu\h noise temperature of the 20-foot horn-reflector
antenna (erford Hogg, and Hun 1961) at the Crawford Hill Laboratory, Holmdel, - !

New Jersey, & at 4080 M fc/s have y\c\ded a value abou 1 3.5° K higher ! than cxpc ted. lh\ﬁ . = - ¥ \
excess temperature is, within the limits of our observe rations, isotropic, unpo \arized, &
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free from seasonal variations (July, 1964~ Apr , 1965). A possible c(p\'\m\wn for the
observed Lxccss noise tcmpcram\'c ist hc one given by ; Dicke, Peebles, RO 1), and W ilkinson
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Expansion del universo-Ley de Hubb
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E. Hubble. A relation between distance and radial velocity among extra-galactic nebulae.
PNAS. 15 168-173.(1929).
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Adams y Dunham Analisis espectral de las ondas de radio
emitidas por gas interestelar 2,3K

T. Shmaonov
P. Le Roux Radio astronomia 3K

W.K.Rose

Herman R. The prediction of the cosmic microwave background radiation. Gamov Symposium71-83(1997).
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The Origin of Chemical Elements

R. A. ALPHER¥

Applied Physics Laboratory, The Johns Hopkins University,
Silver Spring, Maryland

AND

H. BETHE
Cornell University, Ithaca, New York
AND
G. Gamow
The George Washington University, Washington, D. C.
February 18, 1948

s 1O THE EDITOR

LETTER

G Gawr
The Goue Waskinstn Ui, Wishingion, ..
Peteuury 18, 1548

A% it ew by ome of i vlons s ecin
‘mast Bave originated not as the result of a0 equilib-
™

wa
bat rather as & consequeace of a contineous b

wiarsed decaylng Iato protons and eeciroms when the gas 26X 10%§ se./cm? which can powsibly be understood
 The

of deuterium ouclel, and the wibserjuent meutron captires
> 1

s be remembered that, due 1o the comparatively short
time allowsd for this process.! the building up of heavier

uscle muust have procended just above the upper fringe of
the stable clements (sbortlived Fermi clementa), and the
atomic

Thus
ot b redated 10 the temperatuse of the original peutron
was, but rather to the time period permitted by the expan-
wion proces. Al the individual abundances of varioas
stabilities (mass defects) as 0n the valoes of their seutron
capture crom sections. The equations uch

o miamem) i1 (1)

Alpher R. A., Bethe H., Gamow G. The origin of chemical elements. Physical review 73-803 (1948).
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i LA VEKDADEKA HISTOKIA DEL BIG~BANG |

SSABES?
NO SE BIEN LO QUE ACABA DE PASAR AHI ADENTRO,
.. PERO TE RECOMIENDO ESPERAR UN RATO ANTES DE ENTRAR




Descubrimiento del fondo de radiac

Humans
observe
the cosmos.

_ First galaxies

form.

Atoms form;
photons

fly free and
become
background
radiation.

Fusion
ceases,
normal
maitter is
75%
hydrogen,

Time Since Major Events
Big Bang Since Big Bang
present
stars,
galaxies
Era of and clusters
Galaxies {made of
atoms and
plasma)
1 billion
years
atoms and
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Era of (stars begin
Atoms to form)
300,000
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plasma of
Era of hydrogen and
helium nuclei
plus electrons
3 minutes
protons,
Era of neutrons
Nucleosynthesis electrons,
neutrinos

antimatter rare
0.001 seconds ( )
3 elementary
Particle ®" particles

Era

10-10 seconds —————— '{6‘ B
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antimatter.
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Epoca de recombinacion
Scattering de Thomson

y+e ->y+e

Camino libre medio del fotdn es Temperatura 3x10°K

1

NeOe

| =

Seccion eficaz 0, = 6,65.107%°m? T =c¢/l =n,o,c
Con el universo totalmente ionizado

Ne = Npar
De |la densidad actual de bariones

_ _ Npar(hoy)
Neg = Npar = ad

Npar(hoy) = 0,22m™>
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Epoca de recombinacion

N

para
a=10"°
I'=4,4.10"%seg ™1

Cada fotdn sufre 3 scatterings por semana
Constante de Hubble
H(z) = 1,24.1078s71(1 + 2)3/2  conz = 10°
H=21.10"10seg™1

El universo se vuelve transparente

I'=H
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Epoca de recombinacion

Epoca de la recombinacién

H+y op+ e

my kT 3/2 My C?
" = I\ opnz ) P\ T kT

gs = 2 electron — proton gs = 4 atomo neutro

Ny 9Hu ( my )3/2< kT >_3/2 exp <[mp +me —mH]C2>

NpMe B IpGe \Mpm, 21mh? kT
-3/2
kT .
M _ (Me exp Q Ecuacidn de Saha
NpNe 2mh? kT
Parametro de ionizacién
¥ = p 0 bariones totalmente neutros

n, +ny 1 bariones totalmente ionizados



Epoca de recombinacién
1-X
Ny = X np
0,8
Neutralidad del universo N, = ny, 0
x ’
1-X _ (mkT\""*  (q ”
x "\ 2nn2 P\ ket '
3 2000 4000 6000
= 0,243 kT temperatura (K)
hc
ny
= =~ 5,5.10710 08 |
= Xny
0,6 F
La funcidon de Saha, resulta x 0al
1-X_ o, (KT 312 Q 02 |
xz o m,c? “P\kr
0

1600 1800 2000 2200
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Epoca de desacoplamiento
I'=n,(2)o,c = X(2)(1 + 2)3npgr0.c = 4,4.1072 571X (2)(1 + 2)3

H(z) = 1,24.10718s71(1 + 2)3/2
43,0

X2/3 (Zdes)

De la ecuacion de Saha

Zdes=1100

1 +Zdes =

T ;.s=3000K Edad del universo de 350000 afios

Entropia de un gas de bosones

S=VT4

Expansidn adiabatica

VT3 =cte cond=3

VT (hoy) <Tdes )3
= - T ~ 5K
VT(des) Thoy hoy




COsmic Background Explorer
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Cosmic Microwave Background Spectrum from COBE
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Propiedades de la radiacion de fondo

Temperatura T =2,725+ 0,001K

Densidad de energia & =4,17.10"1*m™3

Densidad de fotones 1, = 4,11.10°m™> = 411y cyp cm?

Energia media por fotén < y,> = 6,34.10%eV « 10eV

Longitud deonda 1,06mm

Frecuencia 283Ghz






First light survey
at high galactic latitude

Laré'é scale structure First light survey e el pt
\ fin the Milky Way in the Milky\Way "';'Ar. F
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The Planck one-year all-sky suruey esa
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planck c(6) = <6TT

ST
()= (n >>

n.’ n=cosl

1 (0.0]
(o) = E;(Zl + 1)C,P,(cos(6))

0 = 180/1

[ = 0 monopolo independiente del angulo

[l =1 dipolo variaciones 180

Para [>2 miden anisotropias menores a 180 grados, son muy pequefias 10~ °K
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= 2.253 mK

Temperature fluctuations [y K? ]

Multipole moment, ¢
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Temperature fluctuations [ j Kz]
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Multipole moment, ¢
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/cdromfiles/index.php
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Las iniciales de Stephen Hawking
(mapa ILC o Internal Linear Combination)

Roger Penrose. Colisiones con otros universos

V.G.Gurzadyan, R.Penrose. Concentric circles in WMAP data may provide evidence of violent pre-Big-Bang activity
arXiv:1011.3706.(2010).

A. Moss, D. Scott, J. P. Zibin. No evidence for anomalously low variance circles on the sky.arXiv:1012.1305 (2010).
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Physics

spotlighting exceptional research
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Synopsis: Collisions on the sky

First observational tests of eternal inflation: Analysis methods and WMAP T-year results

Stephen M. Feeney, Matthew C. Johnson, Daniel J. Mortlock, and Hiranya V. Peiris
Phys. Rev. D 84, 043507 (2011)

Published August 8, 2011

First Observational Tests of Eternal Inflation

Stephen M. Feeney, Matthew C. Johnson, Daniel J. Mortlock, and Hiranya V. Peiris
Phys. Rev. Lett. 107. 071301 (2011)
Published August 8, 2011

S. M. Fesney of sl Phys. Rev. D (2011)

A rapid expansion of the early universe—cosmological inflation—offers the best explanation so far of what astronomers observe. One flavor of this concept, called eternal inflation, involves nucleation of bubble universes (one of which
we are in) in a continually inflating background. The collection of bubbles is known as the multiverse. Many aspects of this model would be difficult, if not impossible, to test, but one approach is to look for imprints of bubble
behavior in the cosmic microwave background radiation. In a paper in Physical Review Lefters, and a longer technical exposition in Physical Review D, Stephen Feeney at University College London and his colleagues analyze
seven years of cosmic microwave background data from the Wilkinson Microwave Anisotropy Probe (WMAR) to hunt for signatures of eternal inflation.

The authors zeroed in on what might be the best target of opportunity, namely the effects of bubble collisions. Although direct observation of other bubble universes is not possible, the bubbles might have collided with one another
and this bashing together might have left imprints on the cosmic microwave background, essentially itself a palimpsest of cosmic history. Feeney ef al. carry out a statistical analysis of the full sky WMAP data, searching for
specific distortions that may have been the wreckage of bubble crashes. They find no signatures of collisions, but are able to use this null result to put an upper limit on the number of bubble collisions the theory could predict and
still be consistent with the data. The hope now is to continue the search for eternal inflation by applying the same tests to better data expected from the Planck satellite. which was launched in 2009. - David Voss

Previous synopsis | Next synopsis
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LO ESTAS HACIENDO MUY BIEN, AHARON.
CUANDO TE GOLPEEN LA MEJILLA IZQUIERDA, OFRECE TAMBIEN LA DERECHA.

.

UN DATO POCO CONOCIDO POR MUCHOS, ES QUE JESUS
FUE UNO DE LOS PEORES ENTRENADORES DE BOXEO DE PALESTINA.

www.dosisdiarias.com
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/a CADA CIERTA CANTIDAD DE SIGLOS, EL MUNDO DEJA DE GIRAR

POR EL SIMPLE PLACER DE VER ACTUAR A LA INERCIA







