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Composition of the-Universe

Dark energy 72%

1998 SNa, 2001 CMB

— accelerated cosmos

compare

Theoretical predictions

Known matter : 57
Unknown matter : 957

barvon 52 -
0.0017
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Big Bang

Opaque epoch -{--@- : /ity, etc.)
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VWhy polarization?

= Probe the origin of the well observed
CMB temperature anisotropy (E)

m  Provide complementary information to &
that from CMB temperature
observations. (E, B)

What is CMB polarization?

m Stokes parameters | (T), Q, U, V ' o 100
ultipole momen
Q,U equivalentto E, B
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AMIBA-7: Sunyaev-Zel’dovich Effect (1972,1980)

m Fluctuations m CMB mtensity:
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SZ map

Resulting

Structure formation
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®Dual-channel 86-102 GHz (°4GHz)

. o . kA B (suppress synchrotron, dust)
Field of view: 2 ’ _ | CHEMTs at 20K
#(Full polarization capability)

M

7 60-cm Cassegrain antennas &
=> 21 baselines=12+°+3

Resolution: 10"

I
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-
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Observed or simulated CMB 5|gnals::

P W

Overview of AMIBA Science

Inflation = effects Lensing effects Cosmic strings

Fringe/lag data
(Interferometer) ['-Iiifria'xirﬁ.ﬁm—liﬁaliﬁﬁﬁﬂ-ﬁiﬁiﬁt%\-

14

(maximum-entropy method, etc.)

y TR WS W 3
AM IB\-; 7 dishes AMIBA 19 dishes

h L ’
& Ligiection ""E"""' f-‘ "‘L'rf' iﬂ"ﬂ Delection above 4 u';_'.']r.rF level
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(monopoles, strings, etc.)
3. Polarization
4. Cosmological Parameters
(2t Qb {c Qa Hosw nsnr 7. etc)
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winestones ....

Dec. 2002:
First light o)
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Wu et al. (ApJ. 2009)

SZ cluster A2142
imaged by 7-dish AMIBA

UT: Apr 18-19, 2007 .
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Estimation of Hubble parameter

m S5-Z dominated by thermal effect at 94 GHz.
m Cluster model (sothermal 5 model)
AV
I(x) ~ ALy, (6, T~ yg(x) o T, [ n,dl NT*
niri=n|l+t [}
] F

=

5 (38124112

2~ g~1i2
} acn D, ch h=h""}

'AI(x)9) T,n,6,D,

o 627 kms'Mpc! H,~72+8kms'Mpc' (HST, 2001)
(AMiBA,2007) | H,~70.1+13kms'Mpc' (WMAP, 2008)
o H, ~68" kms"Mpc' (CBL 2004)

arcrminute

Koch et al. 2008
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invesitgation for distribution/fraction
of Paryons and dark matter

A1689 (z=0.183) A2142 (z=0.091) A2390 (2=0.228)
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Huang et al. 2008
Liao et al. 2008

ocaling relationship (o4ZE + A-ray)

X-ray: X-ray emission measure and spectrum

|ICM temperature T ~core radius EJC, isothermal £, total mass
(assuming hydrostatlc equil) M_,, etc.

SZE: integrated Compton-y = integrated ICM pressure

Aloszg) €”

- Icuvsf(x)

Quantitative test of
‘Self-similar model”. PN A[f

E(S 2/3
Y o« LS4E(z )—9/4
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MAXIPOL= .~
- to measure CMB Polarization
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MAXIPOL: DATA ANALYSIS AND RESULTS
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MAXIPOL: COSMIC MICROWAVE BACKGROUND POLARIMETRY
USING A ROTATING HALF-WAVE PLATE
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Observations

=]

X

-
hit count per pixel

113
[ (degrees)

MAXIPOL-0: Sept. 2002
MAXIPOL-1: May 2003 (Beta Ursae Minoris)
I =110.69= -114.98-
b= 38.75° - 42 49-
7.6 hours (5.6 hours) @
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Formosa II HPC cluster
National Center for High-

performance Computing, Taiwan
IBM 326 320 CPU-Cores

Seaborg: world ranking 14 (National Energy
Research Scientific Computing Center at
Lawrence Berkeley Naitonal Laboratory)

IBM SP Power3 375 MHz 16 way / 6656 CPU
/ 9984 GFlops
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Shape D} No Prior CFB=CPB =0
1/[0(¢ +1)] 96% 83%
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B-mode Experiment 7g-
¥

= : TES polarimeters, SQUID readout system

:1.5-2m
: grads, postdocs
: South Pele (NSF-OPP)
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Why interested in Cosmic Strings?

1. In general, when ends

> various defects
(Copeland et al. 1994)

2. : colliding branes
> cosmic strings
(Sarang1 & Tye 2002;

Dvali & Vilenkin 2004)

5 : when Hybrid inflation ends
> cosmic strings
(Jeannerot,Rocher,Skellariadou 2003

Rocher & Sakellariadou 2005)
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- (SUSY GUT, Inflation,
String theory, etc)

III: :‘_ "l
] (¥ . L

Boltzmann eq. o~

FP-’U (5@;&?@?5 0,,0 > X, t) = G)#’v (X, t) e

Einsteimn-

b? :}.}? Ve

ast scattering
Einstem eq.

G, (6,.6,, D=0, xf) +—

:})7 v?

String-induced CMB

-
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" Topology & Size of the Universe -

_..
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Conclusion

= AMIBA, MAXIPOL/EBEX, B-mode Exp.

= Sunyaev-Zel'dovich Effects

= Cosmic Strings

= Topology of the Universe

= (Gravitational Lensing Effects)

You are welcome to join!
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