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Early-ALMA assumptions

e 16 Antennae in “extended” configuration
® 36-400m baselines

e 8 GHz bandwidth: Continuum
e 4x128 channels of 15 MHz

4 Frequency Bands:
e 3,6,7,9 (100, 230, 345, 690 GHz)

Pointed Mosaics
e 25-50 positions

Cycle 1:
e Linear Polarization




Resolution & Sens
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Four Suggested Projects

e Protostellar Initial Mass Function (IMF):
e Mass spectrum of dust clumps within cold cores

e Earliest stages of Massive Star Formation (MSF):
e Temperatures of the cold dust clumps

¢ Magnetic field structure within dust cores:
e Linear polarization of dust clumps

e A very special source - the Central Molecular Zone:
e Dust cores of Sgr A, Sgr B2, SgrC & G1.3




1. Protostellar Initial Mass Function
Dust core structure on the arcsecond scale

G173.49+2.42

S—
7.9 microns A




HMC G29.96 with SMA @ 345
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The cold,
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Early-ALMA Sample Project |:
Protostellar Initial Mass Functic
in the G333 cold core

Frequency 50, 10min (mJy) | Mass Mgy @ 10K
100 (3)
230 (6)
345 (7)
690 (9)




2. Earliest stages of
Temperature structure of protc
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Dust Temperatures from SEDs
Caution: maximise frequency baseline to
best constrain the Temperature

Dust Temperature Determination
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3. Magnetic Fields through
dichroic linear polarization of t
dust grain emission
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Sub-mm Linear Polarization [l
in the G333 Cold Core
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e 5% polarization requires photometry to 5% of source flu

¢ Yields magnetic field structure on the arcsecond scale

Frequency | Model Core Knot flux @ | Time for 5% | Time to
Flux 0.1% polarization | map 1’
(19;(63380)”‘@ dilution at 5o
5 (mJy) (min) (min)
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4. The Central Mole
e ~300 x 50pc (3° x0.57)
e -107 My extended organic emission

e A unique region of the Galaxy

e A proxy for extra-galactic nuclear star formation
e 1"=0.04pc; 0.1"=0.004pc




CMZ HNC Position—Velocity: b=—0.05deg

[y Y T | T T T T = =7 I Y T Y T (P " ra
- -
- -
- -
= " 3 -
§ S L ‘ 4
= -— -- .-
- - . a8 T WG, e ——— N
- s -
3 i E
B ¥
- -
w 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1
1.0° 0.5"°

CMZ HCN 886 CHz

L l 1 | o] | I |l | o l T L] e | I L]
y

-
lllllllll 111111111

1.6° 1.0° a.5° a.0° -0.5°

1.0°
CMZ HCO+ 892 CHz

+02°ET 7 AT LA LA

+0.1° ‘

.07 ’ .
-0.1°

-0.2°

_o.aclllljllll llllllllllll.l

0.5° a.0°

1.6° 1.0° a.6° a.0° -0.5°
CMZ HNCO 879 GHz

l'l‘l'Tlllll'lllllll'lll'

~
- -

a.0° -0.5°
CMZ N2H+ 932 GHz

IIIW "‘Il[llll‘l"]""l'

2'.")»‘ =

1L11111lAjAAlAlxglAlx’llx

1.5° 1.0° a5° a.0° -0.5°

G1.3 SgrB2 SgrA SgrC




arly-ALMA and the CMZ
Image the 4 dominant dust cores

in the 4 bands (3, 6, 7 & 9)

"~ DEC (12000)

Pierce-Price et al, 2000
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