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SMA (Submillimeter Array)

e SMA

SAO ASIAA

180-900 GHz
ASIAA

SMART

« ALMA



SMA

Antenna Eight reflectors, 6-m in diameter
Carbon Fiber backup structure

Machined cast aluminum panels
Primary reflector /0.4, surface 12 um rms

Baseline 8 to 505 meters

configurations 4 rings, 24 pads, up to 8 antennas per ring
resolution 0.51t0 0.1 arcsec

Field of View 70 to 14 arcsec

Receivers Up to 8 per cryostat (2 bands simultaneously)

Correlators Flexible Hybrid analog-digital design
Up to 2 GHz bandwidth, 2 receivers, 8 stations

Pointing error  ~1” rms



SMA

Goal Current
Antennas
6m dishes 8 8
Receivers
230 GHz 8 8
345 GHz 8 X 2 polarization 8
460 GHz 8 0
690 GHz 8 6
820 GHz 8 0
Correlator
Bandwidths 2 GHz (dual band) 2 GHz (single band)
Resolution 0.1 MHz 0.2 MHz



SMA Correlator

Very Flexible: Process Multiple Lines with Different Resolution
LSB USB
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SMA Initial Science: 7 Projects

Ad (arcsec.)

+20

+10

n n 1 . . . o
+20 410 0 -10 -20
Aw (arcsec.)




SMA

. Debris disks
— TW Hya

— L1551 IRS5

e High mass young stars
— Hot core
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CO 3-2 & 2-1 & Continuum
Observations of TW Hya

a {J2000)

A

Qi et al. 2004

ECOSZ

C021

Integrated intensity 23.7 K km s
Peak intensity 259 K

AVP 0.86 km s!

Synthesized beam: 279 x 271 P% 3.4°
R.M.S? (continuum): 35 mJy/beam
Dust flux: 1.46 + {},{}U_V
Channel spacing: 0.18 km s~
R.MLS.2 (line): 1.1 Jy/beam

"T % 2T PA 9.9°

6.8 1111\ beam
(== {}, )2y
0.26 km 5!
0.28 Jy/beam
10.6 K km 5!
147 K
0.73 km s~!




Visibility Amplitude (Jy)

Continuum Visibility of TW Hya

Visibility calculated from

ot I A irradiated accretiof¥ diiek |
! 345 GHz ]
3 (Calvet et al. 2002)
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Calvet’s model

uy distance (k)

1 Calvet et al. (2002)
| Irradiated accretion disk
| Model



CO Channel Maps of TW Hya
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Use a two-dimensional accelerated Monte Carlo model
(Hogerheijde & van der Tak 2000), and calculate the radiative
transfer and molecular excitation.

Parameters

Physical Structure  Trradiated accretion disk (Calvet et al. 2002)
Ste 11 - Mas 0.6 M.

Disk Siz R, 4 AU, R, 196 AU

Disk T—\ 45°

Inclin 1 Angle 7"

Turln 1 1t \ locity 0.05 km s !

Depletion Fac 10 (100x for T<22 K)




CO Spectra of TW Hya
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Disk inclination angle ~ 7 deg.




Vertical Structure of the CO disk?
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L1551 IRSS
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CS J=7-6 Observations of
1551 IRS5

55 o

Line : CS (J=7-6; 342.88295 GHz) + Continuury
Baseline : 10-Baselines (5 antennas), baseline error f
. Insensitive to the structure greater than 14

Beam : 3.2 =<2.0 arcsec (P.A.=-60°) 2 “
Field of View : ~ 40 arcsec :
Spectral Res. : 203 kHz

Gain Cal. :0423-013 (7.8 --> 7.2 Jy) [
Passband Cal.: Saturn, Jupiter % &
Date : December 18, 2002, March 13, 2003

DEC (B1950)

[ » -
4PogMy15g 40% 40% 39%5
RA (B1950)

Takakuwa et al. 2004 - (. s

2,15 5.0 5 00y WL.255
(Jy beam “Lkm s1)




Velocity Structures of the CS 7-6

CS channel maps
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Rotation of the CS envelope?

Rotation With™ ™™ """ [ 1T " | Keplef wWith a star
a constant i1 [ of 0.5 Mo
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Hot Core: IRAS 18089-1/732

A part of a sample of 69 High-Mass
Protostellar Objects (HMPO) cataloged by
Sridharan et al. (2002).

Distance ~ 3.6 kpc.

Hot core?: CH3CN and CH30OH were
detected (Sridharan et al. 2002)

Rich Chemistry?



Spectra of IRAS 1
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S0y 2255 — 22, 4 216.643
Hy3 295 =2y 216.710 23 64 397 0.6
HCOOCH; 1817 216.839
CH3;0H 4; = 5, 216.946 20 28 2045 0.3
HCOOCHs 20-19 216.966 21 23 1548 0.2
Si0) 5-4 217.105 1.0 26 319 0.6
UL 217.193
DN 3 2 217.239 1.9 43 326 0.5
ULs 217.300
UL® 217.400
HCOOCH; 1918 E 227.020
HCOOCH; 19-18 A 227.028
HCyN 25-24 227.419 34 59 213 0.4
HCOOCH; 2120 227.062
UL® 227815
HCOOCH; 27 26 E 343.732
CH30CH; 17-16 3435.753
HCOOCH; 2726 A 343,758
HyCS 104 — 927 345.811
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HCOOCH; 3231 344.030
CH2OH-E 344,110
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S0 8By — T 344311 24 4.2 2.6 L5
CH30CH, 19-18 344.358
CH30H 19,54 — 18155 344445
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HE0), 19y 10 — 18g,18 344,581
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H. Beuther et al. 2004



Maps of IRAS 18089-1732

—H;S 22,0'21,1 ' '

DCNB-2

S . HCOOCH;, 20-19
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Morphologicaally, most of molecular line maps show
Significant contributions from the outflow.
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