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ALMA Sets Development Objectives for the Next Decade
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After half a decade of ALMA operations, the original science goals of the observatory have
been essentially met. To maintain the leading-edge capabilities of the observatory, the
ALMA Board designated a Working Group to prioritize recommendations from the ALMA
Science Advisory Committee (ASAC) on new developments for the observatory between
now and 2030.

The Working Group concluded, based on the ASAC recommendations, that the science
drivers that will support further developments shall be:

e to trace the cosmic evolution of key elements from the first galaxies through the
peak of star formation in the Universe;

e to trace the evolution from simple to complex organic molecules through the process
of star and planet formation down to solar system scales;

e to image protoplanetary disks in nearby star formation regions to resolve their Earth-
forming zones, enabling detection of the tidal gaps and inner holes created by
forming planets.




e to trace the cosmic evolution of key elements from the first galaxies through the
peak of star formation in the Universe;
e to trace the evolution from simple to complex organic molecules through the process

of star and planet formation down to solar system scales;

e to image protoplanetary disks in nearby star formation regions to resolve their Earth-
forming zones, enabling detection of the tidal gaps and inner holes created by
forming planets.
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Strom et al. 1989

“The presence of IR excesses for A > 10 um... and
the absence of excess emission at A < 10 um... may
diagnose disk clearing in the inner regions of the
disk. If so, these observations may represent the first
astrophysical evidence of disks 1n transition from
massive, optically thick structures... to low-mass,
tenuous, perhaps postplanet-building structures.”
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Formaldehyde H,CO 3.7(12)  5.1(13)  1.5(12)  8.3(12) 6.7(09) 6.4(18) 3.4(17)  6.0(17)
Methanol CH,OH 1.009) 2.2(11) 5.8(12) 1.7(13) 2.3(18) 8.4(17) 1.1(18) 8.8(17)
Formic acid HCOOH  8.1(10) 7.5(11) 9.1(12) 8.2(12) 1.1(18) 2.4(17) 1.1(17) 3.3(16)
Cyanoacetylene HC,N 2.0(12)  69(11) 2.1(11) 9.8(10) 1.7(18) 1.3(15) 8.2(12) 5.5(12)
Acetonitrile CH,CN 55(12)  29(12)  6.9(11) 4.1(11) 12(17) 2.1(17) 2.7(16)  2.0(15)

: LA Walsh et al. 2014b
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