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WMAP CMB Analyzer

Universe Content

H I | T 100 @

Additional Properties
Hubble Constant
l i
Reionization redshift

F s

Spectral Index

Power Fluctuations (pk2)

2 0.5

Angle across the sky (deg)

9.1 billion years 1.00
This plot shows how temperature
varies with the angular size of patches on the sky. This reveals
the energy emitted by different size ripples of sound traveling
through the early universe.

= analyzed sky / universe si

= your simulate

Black points with error ba
analyze data accuracy.

Light blue area = likelihood of results being caused by
random chance- only a concern at large scale (left).

inned (grouped) data to

ANSWER

http://map.gsfc.nasa.gov/resources/camb_tool/cmb_plot.swf



WMAP CMB Analyzer

Universe Content

Cold Dark Matter
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Hubble Constant
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Reionization redshift
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Spectral Index

Power Fluctuations (pk2)
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anon
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Angle across the sky (deg)

9.2 billion years 1.00
The amount of dark energy in your universe, as a
percentage of the critical density. Unlike cold dark matter, dark
energy exerts a gravitational push (a form of anti-gras
causing the expansion of the universe to accelerate or speed
up.

ANSWER




¥ |
CDBEETIF
gl NEEER(CLD
BRI, IR
| !
] i
; e
- 5
N i V 4 ‘ Be

\
~

) 7 8

X3-20

RO DBHE. FTHYA RS
RN, FHICBII2NEDHH
DRAZEHEDEDITEITLS
T REIRIF—LyEREED
EOIERCREB DTN TES,

B
Zz
T
i N
b \\
e \
I YAOORSS :

;0] :

2% Sas

\.
- 1 R IE. B T e, TR e S N\
0.4 0.6 0.8 1.0




MEHDOXIEE

EZ TN

137BEFEFIDENDHLIS !
A e

=E=Z(BRH[T=D)

1)CMBIZ137EEDE (DFEY ABEOE- T 3
[CHFELSET) MIPICHTFBINGEh =i
LWDHIE, ORYTFZDRUERD LS KEBEITFICH-T-EBRK

2) ARG LT FIATNMEZD M
EPIMETIE, TR AT LIENS

30



BEEHS3  PLANCKE E

SHESAITL LT 2002F ICHKRAUIDFERZHERITSTFE




O

IN—R2

KEK-CMB% JL—7
D Pk B,




Tl

ST (JE) D=BFR <> ®ind 5CMBER

- 2 “ 6 ] 19 12 14 16 18 20
[ SR U IR SRR SN PR B R ! M
o o
<
§
5% The smooth curve 1s the best fit L7
o~ blackbody spectrum ©
L [
\m_ _B
'E ® [ o
°® N 3 :
gm_ [@
! & o
=] L
c
mq7 [@
o S
oo [ @
v - L
ve [
c
5
ey
S F o
T T T T T T T T T T
s T T T T T T T ©

2 4 6 8 18 12 14 16 18
Frequency (cycles/centimeter]

Kt

» IREN AR (RSL)



b

RS IEITIRIETH S BRI RHDOH : KTRE U

RTOREDIREN T KR TORFHDIREN TR

FERBFEDREORIZTET) THEETES R
AFREEBELGRAE (KREFET) KX




BHE T (T5X7) KEE
- BRHEE
Last Scattering Surface (LSS)

FRA

=
B
4
A
7
=
iR
:%5
i

3054 10E%E 100{EE 1{#iE

BFEEFNESLTEHM ~137{8&F
hiE=FHEOELY

CMBZ#+kF
ENENYRDEFEOZKBRDRELICELY . FALELESD s



CMB{RIEMNSRIDH MDA ?

DEYT I FHmD i

iR [ eE | 2 AR L

[Ev T I\ DRIICRINES =M%
MFEODBETELZABNDELDITIEHRIREMEN B D

2)EBRIZHAFEDIL—ILITVONRZ TLAHA[EEMS

AN YA

_DEAA ., FEHDED;

IR AT=8D

BHRRTOYYREN->TEL



Ith ST K 5] 8

“%07’—::t7‘;(d\kb§ %ébﬁéﬁ:ﬁ%”

T = 2.728 K

BMNTECOT. BEICERERR T HCENTELGZWKLIIIZRZS
. CMB®DERE GRE) IXRLCED M ?

37



AL — 3 B

"EITBEEIC

EEhHhETL

FTETIHEIRDPYEY

KAHEF

FHEEA., SR EERo L9 3

0.0000000000000000000000000000000000001 ¥ DI
100000000000000000000000000 = [z ALIE KUY

CIREARYARGIE 3 a8



F—JIRIVF—I2LD
F 8 D IE ok
FEHOEN MY ST B ('
0B | cgpEpg  RAPREORE

A2oL—3>

WMAP
NASA D¥TH LEIT1=
\ FHIEEH

94005 &

137845



FHOBN LMY




CMB

AN,

N

-
W

,rs
vIL—o3
=




MOROKELGTTFE
BREEERICESTED
ENRODER
® ==

/// HoELVOMEIZ

NS0T
\\ BiESETERE

E 1T

limli

XUhES - L3EARERALT. [RIBRE iR ems



cmst:&é%tﬁ??bi&#ﬁtﬂ AENSRIEAN—

//////////

| :" €€ S 124 O
wRIRE< YT B I —>

. CMBIREABE—F

e  FHENROZE

2
R, & - -
-

CM B1

NAMZRIRE DR FERIEK

EBE—RREA

43



RBIEDERIVT (A A—)

ARGNS LT 54
(T EWHZEA)

IND—IRTRIL

44



CMBlmIcERAIDIRRT - FE

AKAHAH €—> IMIFH

100.00
N \'.\_‘_‘__/‘-\M
im & 0D s
[ ]

IND—ZARDKIL

WMAP/XT)—XRJN)L

BEL D
ARG (EE—F)

e

0.10 _
TERDREIRL mmre—m
(BE—K) B8 E N EO RS (BHTAEH)

0.01

1 10 100
Multipole moment (I)

45



2

l(I+1)C, /21 (LK")

CMBiRJLERAIDIFIR2
i FEEBRLIATCETORR

102
EE: >2c detections 1I +++ +
10 ﬂi Y
" +
——

1 L ———_ ++ BICEP

-1 QuaD Boomerang
10 $

) CAPMAP
10

| | | | | 1 1 | | | | | | I |

BB: 95% confidence upper limits ——

— —
- o o
— %]
Tmrrrrmﬂrrrrrmrrrm III.| IIIIIIII| IIIIIIII| IIIIIIII| IIIIIIII
L
| s |
I
T
|
4 .
! ‘I |
f [}
Ty
| b
Tl
|
'|1 A
|
T‘I }T
e |
2o
™ . |
I |
’
-
-
-
E |
dd
’;,' T
AR

10 —r—
—
-2
10
-3
10 | | | | | | | | | | | i | | | | |
2 3
10 10

Multipole [



g h _EERAl 2

BLWREZERT HRE
— KR SEET BT DR

- PLAE(RARTDOEZEPT) REEREDORD
éﬁfE'l [TF-BETESEVRFTDRALETZ.

S . i BRI,

19 5T HEHAZE

L0)< EZEMTED

> BIERRLEHTUAZRAN - ERBRZHE

47



KEK CMB#4)L— 7Ok

o QUIET SR
e PolarBeaR =
o LiteBIRD  s#r=

30oNTOTTHNEHEHE

48



QUIETEIRS )L—

(http://quiet.kek.jp)
Manchester

Chicago (KICP
N\

e

—

>

Stanford
(KIPAC)

S

Caltech
JPL

Columb
Princetc

5 countries, 12 institutes, ~40 people 49



QUIETEER =

QUIETIXFERF!) . 7AHhT S ith(#ZEF5,000m)
[CERE, IRAET—2EEE !




o1



N




/

b e
L 3
*H
I/

JDER

2534




PolarBeaR=E =5

INEH) AL =7 TR ER
FEEFIZERETE
il 7;72;§__—_7b—1&72£&0)¢tlﬁ]%5§ w—

QUIETKYRED S ViR ZS: BIEE (0.3K) . BIE

54



LiteBIRD

Lite (light) Satellite for the studies of B-mode polarization and
Inflation from cosmic background Radiation Detection
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