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Academia Sinica and National Taiwan University 

 News Release  

A dedication ceremony will be held on October 3rd 2006 on the summit of Mauna Loa, Big Island, Hawaii for an advanced millimeter wavelength interferometer for cosmology: The Array for Microwave Background Anisotropy (AMiBA)

A dedication ceremony for the Array for Microwave Background Anisotropy (AMiBA) will be held on October 3rd 2006 on the summit of Mauna Loa, on the Hawaii Island. The AMiBA is designed and built jointly by the Academia Sinica and National Taiwan University as part of the Cosmology-Particle Astrophysics initiative funded by the Ministry of Education, the Academia Sinica, and the National Science Council. AS President Yuan Tseh Lee and NTU President Si Chen Lee will lead the dedication ceremony.   
The AMiBA has been a major collaborative effort between the Academic Sinica Institute of Astronomy and Astrophysics (ASIAA), and the Physics Department (NTUPHYS) and the Electrical Engineering Department (NTUEE) of the National Taiwan University. Contributions also came from the Australian Telescope National Facility (ATNF), the Carnegie Mellon University (CMU), the National Radio Astronomy Observatory (NRAO) and the Jet Propulsion Laboratory (JPL). Major contributions from local industries came from CoTech, the Chung Shang Institute of Science and Technology (CSIST), and the Industrial Technology Research Institute (ITRI).
The main goal of the project is to study the origin of the Universe, the current evolutionary state of the Universe, as well as the primordial and early structure of the Universe. The answer lies in the precision measurement of the very faint radiation signatures of the early Universe.  The AMiBA is built for studying the structures within the residual 3K microwave background radiation from the initial Big Bang expansion of the Universe.  The origin of this radiation from structures of different size scales provides a constraint on the relative fraction of ordinary matter, radiation, as well as dark matter and dark energy.  In addition, structures formed in later times can alter this background radiation via the Sunyaev and Zeldovich effect, which depends on the mass of the structures. The newly built AMiBA aims to study this microwave background radiation at a wavelength of 3mm, from a high mountain site, where the earth’s atmosphere and the Milky Way itself, are most transparent, sampling structures unseen by previous instruments.  

Due to consideration of atmospheric transparency, this newly built telescope is sited near the summit of Mauna Loa at around 3400 meter altitude, on the Hawaii Island. The AMiBA is therefore located very near to the Submillimeter Array (SMA) which is sited on the adjacent summit of Mauna Kea at 4080 meter altitude. The SMA is constructed and operated jointly by the Academia Sinica and the Smithsonian Astronomy Observatory. Both SMA and AMiBA are important instruments for astronomical research in Taiwan. 
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Figures 1 & 2: AMiBA is sited near Mauna Loa summit at an altitude 

of around 3400m on the Hawaii Island. 
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Figure 3. First interferometer fringes were obtained on all interferometer baselines for Jupiter on September 9, 2006
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Figure 4. The image of Jupiter was constructed from the interference data 

of figure 3 in September 2006. 
AMiBA Science Objectives TC \l2 "I.  AMiBA Project Introduction
The AMiBA is poised to begin to study the CMB primary and secondary anisotropy. There are three principal science goals for AMiBA: 


(1) a survey for high z clusters via the SZE;
    (2) a measurement of the power spectrum of the CMB at small scales; and

    (3) a search of missing baryons in large scale structures via the SZE.
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Figure 5 The observational capability of AMiBA for studying the Universe  


Overall Goals in general:
     In addition to the above mentioned science goals, AMiBA has 4 general 
   goals: 
(1) Establishing experimental cosmology as an active area of research in Taiwan; 

(2) Enhancing collaboration with Universities in order to help train the future generation of astronomers and physicists in Taiwan;

(3) Promoting the collaboration with engineering organizations, academic institutions, and industries;

(4) Broadening the foundation of astronomical research in Taiwan

AMiBA Milestones:

1999.8.
Academic Sinica Institute of Astronomy and Astrophysics (ASIAA) and the Physics Department of National Taiwan University (NTUPHYS) jointly submitted a proposal for Cosmology and Particle Astrophysics to the Ministry of Education (MoE). 

2000.4.

Awarded 4-year grant by MoE.
2001.6.
An International Conference “AMiBA 2001: High-Z Clusters, Missing Baryons and CMB polarization” was held in Taipei and Hualien.

2002.8.
National Taiwan Institute of Astrophysics was founded and became the official NTU partner of AMiBA.

2002.10.
Completed the construction of a 2-element prototype and began testing.
2002.12.
Workshop for detailed design and cost review

2003.7.
Signed a contract with NOAA for using the land of Mauna Loa Observatory to build the site for AMiBA 

2004.1.
Award grants respectively by AS (key project) and NSC (post academic excellence program)

2004.12.
Hexapod Mount delivered to Mauna Loa site

2005.8.

Integration test for hexapod mount and platform on site

2005.9.
Workshop held in Hilo to review the science goal and expansion plan for 13 element array

2006.6.

Design review meeting for 13 element expansion

2006.10.3. Dedication ceremony for AMiBA  
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