







Open navigation menu



Close suggestionsSearchSearch


enChange Languageclose menuLanguage
	English(selected)
	Español
	Português
	Deutsch
	Français
	Русский
	Italiano
	Română
	Bahasa Indonesia

Learn more



UploadLoading...


User Settings
close menuWelcome to Scribd!

	

	Upload
	Read for free
	FAQ and support
	Language (EN)
	Sign in












Skip carousel
Carousel Previous
Carousel Next
	What is Scribd?
	Academic
	Professional
	Culture
	Hobbies & Crafts
	Personal Growth
	All Documents







	


Academic Documents






	Foreign Language Studies	Chinese
	ESL


	Science & Mathematics	Astronomy & Space Sciences
	Biology


	Study Aids & Test Prep	Book Notes
	College Entrance Exams




	Teaching Methods & Materials	Early Childhood Education
	Education Philosophy & Theory



All categories





	


Professional Documents






	Business	Business Analytics
	Human Resources & Personnel Management


	Career & Growth	Careers
	Job Hunting


	Computers	Applications & Software
	CAD-CAM




	Finance & Money Management	Accounting & Bookkeeping
	Auditing


	Law	Business & Financial
	Contracts & Agreements


	Politics	American Government
	International Relations


	Technology & Engineering	Automotive
	Aviation & Aeronautics



All categories





	


Culture Documents






	Art	Antiques & Collectibles
	Architecture


	Biography & Memoir	Artists and Musicians
	Entertainers and the Rich & Famous


	Comics & Graphic Novels
	History	Ancient
	Modern


	Philosophy


	Language Arts & Discipline	Composition & Creative Writing
	Linguistics


	Literary Criticism
	Social Science	Anthropology
	Archaeology


	True Crime

All categories





	


Hobbies & Crafts Documents






	Cooking, Food & Wine	Beverages
	Courses & Dishes


	Games & Activities	Card Games
	Fantasy Sports


	Home & Garden	Crafts & Hobbies
	Gardening




	Sports & Recreation	Baseball
	Basketball



All categories





	


Personal Growth Documents






	Lifestyle	Beauty & Grooming
	Fashion


	Religion & Spirituality	Buddhism
	Christianity


	Self-Improvement	Addiction
	Mental Health




	Wellness	Body, Mind, & Spirit
	Diet & Nutrition



All categories











The Messenger 151


Uploaded by
European Southern Observatory 
0 ratings0% found this document useful (0 votes)

288 views
52 pages
Document Information
click to expand document informationThe Messenger is published by the European Southern Observatory (ESO), the foremost intergovernmental astronomy organisation in Europe, in hardcopy and electronic form, four times a year: in March, June, September and December.

Copyright
© Public Domain

Available Formats
PDF, TXT or read online from Scribd

Share this document
Share or Embed Document
Sharing Options
	Share on Facebook, opens a new windowFacebook

	Share on Twitter, opens a new windowTwitter

	Share on LinkedIn, opens a new windowLinkedIn

	Share with Email, opens mail clientEmail

	Copy linkCopy link





Did you find this document useful?
0%0% found this document useful, Mark this document as useful
0%0% found this document not useful, Mark this document as not useful


Is this content inappropriate?
Report this Document


Download now

SaveSave The Messenger 151 For Later
0 ratings0% found this document useful (0 votes)
288 views52 pages
The Messenger 151


Uploaded by
European Southern Observatory 

The Messenger is published by the European Southern Observatory (ESO), the foremost intergovernmental astronomy organisation in Europe, in hardcopy and electronic form, four times a year: in…
Full description
SaveSave The Messenger 151 For Later
0%0% found this document useful, Mark this document as useful
0%0% found this document not useful, Mark this document as not useful
EmbedShare


Print

Download now

Jump to Page 

You are on page 1of 52

Search inside document 











 





  
    
      
        
          

 

The Messenger


No. 152 – June 2013


   A   L   M   A   i  n  a  u  g  u  r  a   t   i  o  n   N   A   C   O  v  e  c   t  o  r  v  o  r   t  e  x  c  o  r  o  n  a  g  r  a  p   h   F  o  r  e  c  a  s   t   i  n  g   P   W   V  o  v  e  r   P  a  r  a  n  a   l   a  n   d   C   h  a   j  n  a  n   t  o  r   V   V   V  w   i   d  e  v   i  e  w  o   f   t   h  e   G  a   l  a  c   t   i  c   B  u   l  g  e
















        
        

        

        

        

        

        

        

        

      

      
        
      
    
  
    
      
        
          

 

2


The Messenger 152


 – June 2013


 The Organisation


The Inauguration of the  Atacama Large Millimeter/submillimeter Array


Leonardo Testi


1


Jeremy Walsh


11


 ESO


On 13 March 2013 the ofcial inaugura


-tion of the Atacama Large Millimeter/ submillimeter Array (ALMA) took place at the Operations Support Facility in northern Chile. A report of the event and the preceding press conference is presented and the texts of the speeches by the President of Chile, Sebastián Piñera, and the Director General of ESO, Tim de Zeeuw, are included.


 The ALMA project underwent its ofcial 


opening on 13 March, with a ceremony 


attended by representatives from all 


the partner Executives, many who are 


currently working on the project or were involved in the past, as well as the Presi


-


dent of Chile and local representatives from the Atacameño community. Although the array is not yet fully operational, 57 


of the 66 antennas were at the ALMA 


Operations Site (AOS), 5050 metres above sea level on the Chajnantor Plateau in northern Chile, at the time of the inaugu


-


ration. The inauguration took place at the Operations Support Facility (OSF) at 2900 metres above sea level and was 


preceded by a press conference on 12 


March, also held at the OSF. Dignitaries and attendees also visited the high site 


on the morning of the 13th and on the 14th. On the evening of the 13th, a private party for ALMA staff was hosted at the 


OSF by the then ALMA Director, Thijs de Graaw, who also presented everyone 


with a commemorative canvas depicting the array (Figure 1). The genesis of the project to construct a 


large-area millimetre/submillimetre array for astronomy dates back about 30 years to independent initiatives and plans in 


Europe, the USA and Japan. In the USA 


the Very Large Array, now called the Jansky Very Large Array, provided a 


precedent, but since it operates at radio 


frequencies, the technology was very different from that needed for a millime


-


tre/submillimetre array. The construction of a large array was endorsed by the US astronomy decadal survey released in 


1991. Through the Swedish–ESO sub-


millimetre telescope (SEST) on La Silla, ESO had been participating in millimetre-wave astronomy since the mid-1980s, and then, in 1991, the suggestion to build 


an array was discussed by the SEST User 


Group (Madsen, 2012, p. 371ff). At about the same time, Japan, which already had a single-dish millimetre telescope at Nobeyama and a small interferometer array, was also considering a large milli


-


metre/submillimetre array. The size of the undertaking rather naturally led, after 


much discussion and negotiation, to the three agreeing on a joint project. In 


1996 Chajnantor was selected as indis


-


putably the best millimetre/submillimetre site worldwide. The progress of the pro


-


 ject has been regularly reported in 


The Messenger 


 and a chapter is devoted to 


 ALMA in Madsen (2012). Inaugural ceremony


 The inauguration was attended by about 


500 people, with large representations 


from the three Executives — ESO, North  America (USA and Canada) and East 


Figure 1.


 On the day of the inauguration, Thijs de Graauw presented the ALMA staff with this print on canvas of the ALMA array. ALMA astronomer 


 Antonio Hales collected the signatures from mem


-bers of the ALMA science team, array operators, 


engineers and data analysts on his canvas.


Figure 2.


 Tim de Zeeuw, ESO Director General, the President of Chile, Sebastián Piñera, the Director of the USA’s National Science Foundation (NSF) Subra Suresh, the former Director of ALMA, Thijs de 


Graauw, and the Senior Vice Minister of Japan’s 


MEXT (Ministry of Education, Culture, Sports, Sci


-


ence and Technology) Teru Fukui (shown left to right) 


aboard one of the ALMA transporters.


   A  n   t  o  n   i  o   H  a   l  e  s
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 Asia (Japan and Taiwan). It took place in a large tent that had been erected spe


-


cially for the occasion. The high level of public interest in ALMA was reected in the large number of press representatives (120) attending, all of whom also visited the AOS on the Chajnantor Plateau. The logistics of transporting all the attendees to the remote OSF at 2900 metres above sea level were considerable. Following a short reception, the inaugu-ration began at 12:00 noon after the President of Chile Sebastián Piñera had 


had an opportunity to visit the AOS and 


the OSF facilities. The ceremony was 


introduced and chaired by the ALMA 


Executive Ofcer Paulina Bocaz. The pro


-


ceedings could be viewed remotely by live streaming and are archived


1


. Thijs de 


Graauw, the ALMA Director at the time of the inauguration, launched the ofcial 


speeches by introducing ALMA as open-


ing up the cold Universe to high sensitiv


-


ity and high spatial resolution study. Later in 2013 the full contingent of 66 antennas will be in place and the operation of the array will be developed, with longer base


-


lines, polarisation observations, Solar 


observations, new bands and observing 


modes. The Director emphasised the technological aspects of the project — the four types of antennas with 7- and 


12-metre apertures and their stringent surface and pointing accuracies, the two 


correlators for 16 and 64 antennas, and the demand for antenna signal synchroni


-sation that is accurate to a fraction of 


a picosecond. He also emphasised the strong links with the host nation, Chile, in terms of the educational, scientic, technical and cultural aspects, and dis


-


played some paintings by Chilean chil


-dren of the antennas and the array. He 


closed by thanking all the visionary scien


-


tists and engineers who have worked to realise the project, and all those cur


-


rently working (a staff complement com


-


posed of 20 national ities, with 80% of staff from Chile). He also thanked the pre


-


vious Director Massimo Tarenghi. Thijs de 


Graauw retired from his position as ALMA 


Director on 31 March 2013 and has been replaced by Pierre Cox.


 ALMA’s Chief Scientist, Ryohei Kawabe 


then spoke about some of the recent sci


-


ence results from ALMA. Its high angular resolution and wavelength coverage will 


contribute to a wide range of topics from 


chemistry and planet formation to cos


-


mology. The ability to detect emission from biotic and pre-biotic molecules con


-tributes to study of the origin of human 


life. Although ALMA is intrinsically a narrow-eld telescope, large areas of sky can be efciently observed using a mosaicking technique, which was admi


-


rably demonstrated by the results of wide-eld CO imaging, revealing the dis


-


tribution of molecular clouds in the bar and spiral arms of M83. A study of molecular and atomic gas in lensed high-redshift galaxies, released on the day 


of the inauguration, demonstrates that 


the chemistry at early epochs is now 


within reach of ALMA observations (see 


also ESO PR 1313). These and other early observations from Science Verication (SV) and Cycle 0 have demonstrated the potential of ALMA and Ryohei Kawabe concluded that ALMA is a dream come 


true!


 The Director of the US National Science 


Foundation, Subra Suresh, emphasised 


the NSF’s investment in Chile, over a period of more than 60 years, of which 


the ALMA project was just one compo-


nent, although the largest in terms of investment. The broad international as-pects of ALMA make it a key example for future collaborations in ground-based astronomy. He concluded by introducing a live link from the International Space 


Station orbiting above the Atacama 


Desert, where astronauts Tom Marshburn and Chris Hadeld greeted the attendees 


at the ALMA inauguration and sent their best wishes for future discoveries to the new observatory. The Japanese government representa-


tive, Teru Fukui, described how discus


-


sions on a large millimetre/submillimetre array had taken place in Japan as early as 1983 and had eventually led to Japan formally joining the ALMA project with the USA and ESO in 2006. The National  Astronomical Observatory of Japan (NAOJ) and the National Institute of Natu


-


ral Sciences had played key roles in 


securing funding and promoting the pro- ject in Japan. Japanese industry has 


played key roles in the design and con


-


struction of the antennas and the correla


-


tors. Fukui looked forward to the many 


fantastic discoveries to come from ALMA.


 Tim de Zeeuw, Director General of ESO, 


stressed what a momentous occasion the inauguration of ALMA was for science 


and technology (the full text of his speech is printed on p. 5). The inauguration also occurs in the year that marks 50 years of ESO’s presence in Chile, underlining ESO’s long-term involvement with Chile. He recalled his rst trip to the high northern Atacama Desert region, when he travelled on the Calama railway from Calama to La Paz in Bolivia in 1982. 


Europe’s road to ALMA began with 


Figure 3.


 Tim de Zeeuw presenting his speech at the ALMA inauguration.
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