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Atmospheric Transmission from Atacama (alt. 4800m)
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Nobeyama Bolometer Array (NOBA)
7-element NTD-Ge bolometers

A2 mm (150GHz)
Operational during 1992 - 2008

Sunyaev-Zeldovich effect
observed with NOBA
(Komatsu et al. 2001)

RX J1347-1145 / NOBA vs ROSAT

Right ascension




AZTEC/ASTE 1100um map of ADF-S (SEP)
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Atmospheric Transmission from Atacama (alt. 4800m)
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L .
Measurements

Site
| « Pampa la Bola(4800 m)

< Atacama, Chile

< 1.5 hr drive from San Pedro de
Atacama (2800 m)

« 7 km from Chajnantor




L .
ViEENEIE S

Instrument

« Fourier Transform Spectrometer (Martin-Puplett)
<+ Frequency

(3mm — 190um)
< Resolution
10 GHz

<+ Beam size

10 deg S
Temperature
| i ontroller
< Detector N |

InSb bolometer (3.7 K)

InSb Bolometer



Measurements
Observing

< Period
1997/9/5-12
1998/6/16-18

w12 mln/tlppmg
< Calibration
Eccosorb at

Ambient and
73 K
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Fig. 2. (a) Atmospheric opacity spectra obtained from ping measurer:nent dashed line). At millimeter-
temperature measurements at airmasses of 1.0, 1.5, wave frequencies where transmission is higher, tip-
2.0, 2.5, and 3.0 (from lower to upper curves). ping measurement is more reliable, whereas in the
(b} Atmospheric transmission spectra obtained from submillimeter-wave region with lower transmission,

temperature measurement (solid line) and tip- temperature measurement is more reliable {see text
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Atmospheric Transmission Spectra
The best data
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L
Atmospheric Transmission Spectra
Model Fit

« ATM (Atmospheric Transmission at Microwaves)
(Pardo et al., 2001, IEEE Trans. AP.)

< PWV
~0.284 mm

Frequency{GHz}



Atmospheric monitors at ASTE site

Frequency | Area Record every
IR Camera 8-12um All sky 5 min
(30THZz)
Radiometer 220GHz tipping 1 min
Water line 183GHz All sky 40 min




IR Cloud Monitor . wavelength: 8-12 um

« Sky coverage: 0-70° from zenith
 Recording every 5 min
* Real time monitor of clouds

* Quantitative measure of cloud
coverage and opacity

« Comparison between radio

B—— transparency
| semsmms Collaboration of
e o Ibaraki Univ.

REF1tamb) TEME ['C] 16.50
REF2(hat) TEMP ['CI 1820

s Univ. of Tokyo
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Transmittance
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FIR atomic fine structure lines
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FIR atomic fine structure lines
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Pre-HEAT
( High Elevation Antarctic THz Telescope )
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Challenges of Dome A FIS

F unattended & long-duration (~1yr) operation

F Largest bandwidth to cover THz/FIR
windows

E Cryogenically cooled detectors cannot be
used =2 /imited detection sensitivity

F LN, not available = no low-temp calibration



System Specs for Dome A FIS

Mode

Freqg. Range

Freqg. Resolution

Beam Aperture
Detector (DLATGS) NEP
Time/Spectrum

MPI Volume

Power

rapid scan

0.75-15THz (LB: 0.75-
3.5THz, HB: 0.75-15THz)

~10GHz

>75mm

~1010W /Hz05
10mins
0.7mx0.7mx0.3m

<200W



Dome A FTS

+/- 10 mm scans (FWHM = 14.5 GHz}, 4 um sample, 0.8 mm/s, 30 min. avg.
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Dome A FTS: Remote Monitoring

FTS status

Time of this report:

oun Mar 21 06:01:40 UTC 2010

FTS time:

oun Mar 21 05%:51:4% OTC 2010

Most recent files in fwvar:

—rw—r—1r—— 1 root root 100331 Nar 21 0L:50 FTS in progress.izm
—rw—r—1r—— 1 root root 200323 Nar 21 05:45 FTS done. izm
drwzrwzrwt 4 root root 220 Nar 21 00:00 tmp

drwxrwxrwr Z root root 160 Nar 20 2Z3:530 upload

Data files within the last 2 hours:

1622043 200 -rw-r——r-—
1642044 200 —rw-r—r——

1622045 200 —rw-—r-——r—
TRZ291NdR 20N —vrm—r——r—

root root 200323 Mar 21 03:56 . Mar/21/20100ar2l_034728. igm
root root 200323 Mar 21 04:05 . Mar/21/20100ar2l_035634. igm

root root 200323 MNar 21 04:14 | Mar/21/20100ar21_ 040539, igm
rant ront PNNE25 War 21 0423 Nar 2121 M0 A71 Ndl ddd Tem

—_ =



5m THz Telescope — DATES

Precedent to Space Program

Sm Herschel
Resolution higher lower
Duration long limited
Upgrade y n
Cost lower higher
Complement to ALMA/CCAT
Dome A5m ALM'_?_‘/CCA
Frequency 0
( <350pm ) y

FoV wide Narrow/wide

i Sand 1:0,9THzZ
0.78-0.9THz,
SISJEA#Zs (Nb/ NbTiN )
i Sand 2: 1,3THzZ
1.25-1.45THz

SISVEMiZs (NbN) Y
HEBYE g%

1 Low-power copsumption
4K eryocooler
NIRRT ARG A il 72 1L
CartridgeZH #2UL




Summary of DomeA FTS

®# A THz FTS system running in unmanned mode has been
developed for the site survey at Dome A

®i The Dome A FTS covers a large bandwidth and
operates with room-temperature detectors

®i The Dome A FTS started to operate from early Feb
2010 and has been in good condition since then

® Preliminary results are rather promising, detailed
results will come out



THz Gap of Spatial Resolution
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MUFT

Multi-Fourier Transform
Interferometer

High Dynamic Range
Imaging Spectrometer

Polarizing beam combiner

Ohta et al. Appl. Opt. 45, 2576 (2006)
Ohta et al. Appl. Opt. 46, 2881 (2007)
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MuFT and
Heliostat

In Nobeyama

2005




Subtraction of two output ports

gives cross correlated interferogram
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MuFT image of the sun

pR0DE0320 20uvbEl._18. 316800 -1120.H4

. baselines sampled
synthesized beam
. Simulated image

. Observed image

cir20060820 20uvb61._18._165 703.854 -905.018 20060320 20uvb61._18. 460.840 -504.949

Ohta et al.
IRMMW-THZz2007










Summary

THz Astronomy

Atacama FTS

IR cloud monitor

Antarctica DomeA FTS

THz interferometry in Antarctica
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