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SPICA is foC‘Used‘ on thesethreea reas"Of "reSearrch 1
Protoplanetary dISC evolutlon

Lo Galaxy evolutlon

. Polarlsatlon in fllaments |

| ALMA has\performed‘ observations that are connected to |
these topics.



-pr0t0p|anetary D'sk e

b Evolutlon

;. ALMA is. aIready able to
- image dust continuum

~ and lower frequency

* molecular line em|55|on'_?-';

~ from protoplanetary
: _\_';dISCS | S

SPICA‘ can measure the
warmer. dust emission
and the higher frequency
/higher energy lines.

Credit: ALMA (NRAO/ESO/NAOJ)




Continuum

Qi et al., 2013, Science, 341, 630



Galaxy Evolution
* SPICA will focus on ob-
serving redshifted mld-
and far- infrared lines to

measure SFR and AGN
'act|V|ty e

~ ALMA can prowde mole- 2
cular gas measurement
~as well as measurements
" of line shifted out of
SPICA bands. |

Additionally, ALMA can

be used for high- »
resolution follow-up 800 -600 400 200 0 200 400

3 velocity [km/s
observations of sources.
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Maiolino et al., 2015, MNRAS, 452, 54



* Galaxy Evolutlon

~ SPICA will focus on ob-

~ ‘serving redshifted mid-

and far-infrared lines to
measure SFR and AGN L

< act|V|ty

~ ALMA can prowde moIe- -
~cular gas measurement
-as well as measurements

of line shifted out of
SPICA bands. |

Additionally, ALMA can
be used for high-
resolution follow-up
observations of sources.

Credit: H-ATLAS




~cular gas measurement

| Galaxy Evolutlon

- SPICA will focus on ob-'

~ ‘serving redshifted mld-

and far-mfrared lines to

s measure SFR and AGN
'act|V|ty . \

- ALMA can prowde moIe- |
as well as measurements

~of line shifted out of
SPICA bands. |

Additionally, ALMA can
be used for high-

Credit: ALMA (NRAO/ESO/NAQOJ); B. Saxton NRAO/AUI/NSF

resolution follow-up
observations of sources.
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Polarisation in
fllaments '

ALMA has produced :
. polarisation obsevations
i compact Galactlc 4
sources. *

/,
7

SPICA will map
polarisation on larger
spatial scales.

Offset R.A. (arcsec

Koch et al., 2018, ApJ, 855, 39



| Cycle6capab|I|t|es e

. 43 main array, 10 ACA 3 total power antennas operatlonal
. dunng observrng e |

e ‘84 950 GHz covered
> . Angular resolutlons up to 0.025” possible
. ‘Spectral res‘olutlons up to ~0.01 km/s possible

 Linear and circular polarization capabilities in bands 3-7



High- Prlorlty Improvements for 2030

~+. Broaden the recelver bandW|dth by >2>< W|th prlorlty
‘given to 200-450 GHz bands B /
. Improve spectral coverage
~» Perform spectral scans. faster
| ~» Improve continuum senS|tIV|ty
e Improve the ALMA archlve

| '»Intermed|ate frequenues (200 -450 GHz) will be glven |

- _}prlorlty for bandwidth upgrades.

Ideal for observing infrared spectral lines like [CII] 158
um from high-redshift galaxies.

« Best for astrochemistry studies.

« Best combination of sensitivity and angular resolution for
stellar disc studies.



Developments Requmng Further Investlgatlon i

~+ Extend the maximum basellne Iength by 2-3x.
~+ Decrease the m|n|mum beam size to No 01" |

. Implement focal pIane arrays to |mprove mapplng speeds.:

o Increase the number of antennas

~+ Number of 12 m antennas could increase from 50 to - i
64 | | |

e Add a smgle 25 50 m antenna



List of current stud|es on recelver upgrades o

~ Concept Study of a M|II|meter Camera for ALMA .
o Supra-THz mterferometry W|th ALMA

Towards a Second Generatlon SIS Recelver for ALMA Band 6 i

| Towards a Second Generatlon SIS Rece|ver for ALMA Band 10

OverV|ew of current ALMA Band 9 ZSB mixer results

‘Advanced Matenals and On- wafer Chip Evaluation: 2nd Generatlon |

Performance and Characterlzatlon of a Wide IF SIS- M|xer Preamplifier

- Module Employlng ngh-Jc SIS Junctions

Prototype of a Complete Dual-Linear 2SB Block and a Smgle-
Polarization Balanced 2SB Block

Development of 2nd Generation SIS Receivers for ALMA

The Case for a Combined Band 2+3 Receiver



List of current studles on other upgrades

« ALMA Extended Array
~ Digitizer upgrade |

Enhancmg the Spectral Performance of the 64 antenna ALMA

o Correlator 3

| Doubllng the BandW|dth of the 64 Antenna ALMA Correlator o
‘Spectral Resolutlon and BandW|dth Upgrade of the ALMA Correlator .

D|g|tal Correlatlon and Phased Array Archltectures {e]g Upgradlng

© ALMA



.Summary

ALMA and SPICA complement each other weII in covenng -

different spatial scales. = | i

-+ SPICA can survey broad areas »

e ALMA can perform hlgh resolutron |mag|ng of
" |nterest|ng obJects i

fALMA and SPICA are needed for complete coverage of the |
- infrared-to- mrlllmetre spectrum.
~+ SPICA can detect infrared lines (including hlgh
frequency molecular.lines) and hot/warm dust
emission.
« ALMA can image cooler dust emission and lower
frequency lines.



