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ALMA Status - Summary 1

v Construction Project ended in Sep. 2014 (there are still a number
of remaining construction items to be finished, e.g. the
Residencia, which was fully completed in 2017)
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ALMA Status — summary 2
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Availability of Array Elements
(October 2016 to September 2017)

Average AEs used by Pl observations (12-m array)
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Presenter
Presentation Notes
The thick line shows the ALMA result. Dotted lines indicate space-based facilities, solid lines ground-based facilities. The dot shows the predicted number of publications at the end of the year using the publication rate of the current year for the extrapolation. The black dashed line shows the prediction of the number of publications by assuming the evolution of the Cycle 0 publications with time and convolving this with the number of accepted proposals in later cycles. The final curve is then normalized to match the publication number of the last full year.


ALMA Capabillities from Cycle 0to 5
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ALMA Capabillities from Cycle 0to 5

»Band 3: 3mm (84-116 GHz)

»Band 6: 1 mm (211-275 GHz)
»Band 7: 850 um (275-370 GHz)

»Band 9: 450 um (602-720 GHz)
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ALMA Capabillities from Cycle 0to 5

»Band 3: 3mm (84-116 GHz)

»Band 6: 1mm (211-275 GHz)
»Band 7: 850 um (275-370 GHz)

»>Band 9: 450 um (602-720 GHz)
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ALMA Capabillities from Cycle 0to 5

»Band 3: 3mm (84-116 GHz)
»Band 4: 2mm (125-163 GHz)
»Band 6: 1mm (211-275 GHz)
»Band 7: 850 um (275-370 GHz)
>Band 8: 650 um (385-500 GHz)
»Band 9: 450 um (602-720 GHz) )
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ALMA Capabilities from Cycle 0 to 5
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ALMA Capabillities from Cycle 0to 5
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»Band 3:
»Band 4:
»Band 6:
»Band 7:
»Band 8:
»Band 9:

3mm
2 mm
1 mm
850 um
650 um
450 um

»Band 10: 350 um
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Planned ALMA Capabilities of Cycle 6

»Band 3: 3mm (84-116 GHz)

»Band 4: 2mm (125-163 GHz)

»Band 6: 1 mm (211-275 GHz)
)
)

»Band 7: 850 um (275-370 GHz
>Band 8: 650 um (385-500 GHz
»Band 9: 450 um (602-720 GHz)
>Band 10: 350 um (787-950 GHz)
»Band 5: 1.5 mm (163-211 GHz)
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Planned ALMA Capalbilities of Cycle 7

»Band 3: 3mm (84-116 GHz)

»Band 4: 2mm (125-163 GHz)

»Band 6: 1 mm (211-275 GHz)
)
)

»Band 7: 850 um (275-370 GHz
>Band 8: 650 um (385-500 GHz
»Band 9: 450 um (602-720 GHz)
>Band 10: 350 um (787-950 GHz)
»Band 5: 1.5 mm (163-211 GHz)

O APRC chair — Masao Saito
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ALMA Status: Recelvers

Receiver Bands currently installed on all antennas,
In construction and ;
» Band 1: 6 mm  (35-52 GHz)

Band 3: 3mm  (84-116 GHz)

Band 4. 2mm  (125-163 GHz)
Band 5: 1.5 mm (163-211 GHz)
Band 6: 1 mm  (211-275 GHz)
Band 7: 850 um (275-370 GHz)
Band 8: 650 ym (385-500 GHz)
Band 9: 450 ym (602-720 GHz)
Band 10: 350 ym (787-950 GHz)

Frequency / GHz

VV V VYV V V VY
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Steady State Operations and Beyond

> Performance based milestone

— 7300 hours scheduled for science activities annually

» Successful hours offered ~ 4300 (85% of array elements at a given time of 5000)
» <970 h for weather and array calibration each

» <320 h for technical issues

» Testing and further development ~730 hours

— Minimum of 56 antennas in service (daytime)
e 4312-m+107-m+ 3 SD

» Challenges
— Weather recovery; Antenna/receiver uptime (corrective maintenance)
» Capability Driven Milestone

— 7300 hours scheduled for science activities annually

— Single Dish: continuum and high frequency
— Polarization: Stokes V and wide fields
— Long Baseline: Band 7 maximum baseline length

CHILE | S.I. | 26 Dec. 2017 NAOJ Project Week . —
In Search of our Cosmic Origins



17

ALMA Status — Summary 3

v Bring ALMA to Full & Stable Operations
v Increase the new science capabilities

Roadmap for Future Developments in next 10-20 years that will
enable ALMA to extend the frontiers of science even further
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ALMA Upgrade Planning

In Search of our Cosmic Origins



Atacama Large Millimeter/submillimeter Array

In search of our Cosmic Origins

19

+E{§* NAOJ

Mationad Astronomical
5t Obsarvatory of Japan

EA ALI\/IA Development Workshops — Status —

2011
Development WS

2013
Development WS

2014
ASTE/ALMA
Development WS

2015
Antenna Structure
Development WS

2016
Development WS

2017
Long Baseline WS
(Kyoto, Oct 3-5, 2017)
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Output: three EA led projects/studies
Band 11 Artificial Calibration Source
\ J
[ Output: New science demands for ALMA
Angular Res. Fidelity
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Output: Science @quirements, ASTEB/ALMA dev timeline
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Output: Antenna Cost vs performance
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Output: Software/Calibration strategies and demands
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r w
Output: Als for long baseline testing. Need to identify solid science case.
\. y,
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http://alma-
intweb.mtk.nao.ac.jp/~diono/meetin
gs/EA_Development_Meeting/

http://alma-
intweb.mtk.nao.ac.jp/~diono/meetin
gs/ASTE_ALMA_2014/

http://alma-
intweb.mtk.nao.ac.jp/~diono/meetin
gs/NRO_ALMA_2015/

http://alma-
intweb.mtk.nao.ac.jp/~diono/meetin
gs/NRO_ALMA_2016/

http://alma-
intweb.mtk.nao.ac.jp/~diono/meetin
gs/longBL2017/
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First five year Science Goals of ALMA Operations

e Origins of Galaxies

— The ability to detect spectral line emission from CO or C+ in a normal
galaxy like the Milky Way at a redshift of z = 3, in less than 24 hours of
observation;

e Origins of Planets

— The ability to image the gas kinematics in a solar-mass protoplanetary disk
at a distance of 150 pc, enabling one to study the physical, chemical, and
magnetic field structure of the disk and to detect the tidal gaps created by
planets undergoing formation;

 High-fidelity Images
— The ability to provide precise images at an angular resolution of 0.1.”
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Atacama Large Millimeter/submillimeter Array
LMA In search of our Cosmic Origins

ALMA Long Baseline Workshop
Organized by D. lono

ALMA Long Baseline Workshop

Mielparque Kyoto, Octaber 3 - 5, 2017

http://alma-intweb.mtk.nao.ac.jp/~diono/meetings/longBL2017/
— Participants: more than 80
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Finer resolution
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ALMA Potential Performance

Solid lines : under operation or

1g———rrm ' P i terminated
FGALEX Dashed lines : under construction or
Z planning
[ ALMA will continue to be the forefront
1 - A 3 telescope in spatial resolution among

the next generation telescopes
planning in the coming 30 years.
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ALMA Management Structure
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ALMA Top Management
— 2017 Dec: ALMA Management Team (AMT) —

1
EA: Satoru Iguchi EU: Leonardo Testi (Interim)  NA: Phil Jewell
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EA ALMA Support Center (EAASC)
— Previous Organization Structure —

EAASC Head
(S. Iguchi)
EA
EAIET EAICT Development | | EA Project EAARC EA EPO
Manager Manager Programme Scientist Manager Officer
(S. Asayama) || (G. Kosugi) Manager (D. lono) | | (K. Tatematsu) | | (M. Hiramatsu)
(S. Asayama)




EA ALMA Support Center (EAASC)
— New Organization Structure —

EAASC Head
(S. Iguchi)
EA
EAIET EAICT Development | | EA Project EAARC EA EPO
Manager Manager Programme Scientist Manager Officer
(S. Asayama) || (G. Kosugi) Manager (D. lono) (H. Nagai) (M. Hiramatsu)
(A.Gonzalez)
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