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INTRODUCTION

ASTE (Atacama Submillimeter Telescope Experiment) is a 10-m submillimeter telescope located near the Atacama Large Millimeter/submillimeter Array (ALMA) site in
Chile. Recently, the ASTE heterodyne receiver system has been upgraded with a new cryostat and two sub-mm-wave heterodyne receivers. The cryostat has three
receiver ports. Its cooling capacity is improved with new design compared to a previous three-cartridge cryostat. The two new receivers are dual polarization
Superconductor-Insulator-Superconductor (SIS) sideband-separating receivers in 345 GHz band (DASH345) and 460 GHz band (ASTE Band 8). The noise temperatures
of both the receivers reach about twice the quantum limit, measured in the laboratory. The receiver system was installed on ASTE in March 2017. We have started to
provide it for open-use observations after our CSV (Commissioning and Science Verification) activities.

CRYOSTAT RECEIVERS

Table. Heterodyne receivers in ASTE.

Receiver Freq. | HPBW IF Numberof | Numberof | Numberof | Molecular lines

(GHz) | (arcsec) | (GHz) | beams | polarizations | Sidebands | within the bands

- Three @170 mm ALMA-type cartridge receivers can DASH345 321376 22 4.08.0 1 2 2(USBLLSB) | €O (3-2), CS(7-6)
be installed. Two ports are occupied with the ASTEBand8  385-500 17 4.0-8.0 1 2 2(USBLSB) | CO@-3). [cl]

DASH345 and ASTE Band 8 cartridge-type receivers.
One port is open for testing a future receiver.

New design around the center pipe decreased

heat inflow to 4K stages.
The 4K stages of s
the two cartridges
were cooled down
to 3.8 Kin ASTE
site ( alt. 4800 m).

DASH345 ASTE Band 8

- Dual polarization and sideband-separating SIS mixer receivers.

- Best noise temperatures T, of both the receivers in laboratory have reached about twice the quantum limit.

- ASTE Band8 was modified from ALMA Band 8
receiver qualification model, which was used for
design verifications in the ALMA 460 GHz band.

- Mixer devices are newly developed.

- T, and IRR meet the ALMA Band 8 receiver
specifications!'l.

- Image Rejection Ratios (IRR) are more
than 10 dB by choosing the better sideband.

mperature of ASTE Band 8.

i

INSTRUMENTS - in Laboratory

Fig. 1. Drawing of the new
three-cartridge cryostat.
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Fig. 3. Image rejection ratios of DASH345.

Fig. 5. Image rejection ratio of ASTE
Band 8.

BEAM PATTERN &
EFFICIENCY

- Beam patterns and Aperture efficiencies are
measured with Jupiter and Saturn.
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OBSERVATION RESULTS

CONCLUSIONS

- Line observations of a calibration source with DASH345
- Mapping observations with ASTE Band 8

| | Fig. 7. 12CO (J=3-2) emission line profile

from EP Agr with DASH345. The profile is

HL'K‘ + consistent with past observation results.
L A - Coservation condtions:

g rep S Integration ime: 230 3, T...: ~ 400 K,

- c «  PWAL~27 mm, Noise rms:~ 0.1 K

- Observation conditions:

., 800 - 1400 K,

RESULTS - on Site

P oW m e e noww
Pt Avghe (]

PWY. - 0.5 mm,

Total mapping time: ~ 6 hrs,
» Opacity (220 GHzy 002 - 0.07

Fig. 6. Beam palters and aperture efficiencies of DASH345 (upper)
and ASTE Band 8 (lower). Each map size is 160 arcsec x 160
arcsec. Contour levels are 0.05, 0.1, 0.2, ..., 0.9, 0.98 of the peak
amplitude of each map.

1. We upgraded the receiver system of ASTE
with the newly developed cryostat and
two improved cartridge-type receivers,
DASH345 and ASTE Band 8.

2.  After installation of them to the telescope, its
performance was verified from actual
observations:

Tsys~ 260 K at PWV = 0.6 mm in DASH345

Teys~ 830 Kat PWV = 0.7 mm in ASTE Band 8.
Known astronomical sources were also
observed to confirm reasonable results.

3. Thenew y fully started
to be operated for open- use scientific
observations.

REFERANCES

Fig. 8. Maps of [CI] line toward RCW 38 with ASTE Band8. Itis
that cloud-cloud collision is on-going in the region, and the ASTE maps clearly
show two cloud components at different velocities.

[1] Sekimoto, Y. et al., Proc.19th ISSTT, 253 (2008)
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