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Outline

* Site testing

— FT'S observations

— Radiosondes

* The Receirver Lab Telescope (RLT)
— Goals

— Examples of observations

* Lessons learned and future plans
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NOAA GOES-12 / Direccion Meteorologica de Chile NASA/GSFC/METI/ERSDAC/JAROS and U.S./Japan ASTER Science Team
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FTS Observations

* Chajnantor (5050 m) — 1997 Oct - 1999 Dec
~ Hosted by NRAO, ESO for site studies
* Sairecabur (5525 m) — 2000 Nov - present

— Comparison with Chajnantor

— RLT calibration
— Model validation
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FTS Spectra
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FTS Spectra

* (alibrated data product is Ty,

* Simple transmittance

— Tyt from baseline

Ty, [K]
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FTS Spectra

* (alibrated data product is Ty,

* Simple transmittance
— Effective T,y from baseline

— Isothermal transmittance
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FTS Spectra
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FTS Spectra
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FTS Spectra

* (alibrated data product is Ty,

* Simple transmittance
— Effective T,y from baseline
— Isothermal transmittance

* Model transmittance
— am fit to T},

~ Fully-resolved model
transmittance
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FTS Spectra

. . Sairecabur - 2005Nov14 02:40 UT
* (alibrated data product is Ty,

* Simple transmittance
— Effective T,y from baseline

— Isothermal transmittance
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* Model transmittance
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Llano de Chajnantor vs. Sairecabur

* Only one FTS, so comparison 1s indirect

* Use 1999 Nov and 2000 Nov, which had similar 755

quartiles at Chajnantor

=~ 1999 Nov: 0.026 /0.035/0.049
— 2000Nov: 0.027/0.037 /0.054
* 2000 Nov was slightly worse
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Cumulative Distribution

Llano de Chajnantor vs. Sairecabur
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Typical Diurnal Variability (good weather)

Sairecabur, 2006 November
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Chajnantor Radiosondes

* Initiated in 1998 by Cornell,
NRAO, ESO, SAO

* Irregular time sample, but
median pwv (1.1 mm) agrees
well with median 75,5 for

Chajnantor (0.061)
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PWYV quartiles from 187 Chajnantor radiosondes
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Radiosondes — diurnal cycle (1999 Nov 10)
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The RLT

* Encouraged by radiosonde and FTS data
* Goals

— Test bed for THz receivers using HEB mixers

— Spectroscopy — CO and 1sotopologues, N+
— THz observing techniques

~ Propagation studies

* Deployed Nov 2002
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RLT specitications

* 800 mm primary (1"at 1.5 THz)

* HEB mixer receivers

— 850 GHz, ~900 K
— 1.03 THz

— 1.3THz

— 1.5 THz, ~ 1900 K

* Autocorrelating spectrometer, | GHz BW
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RLT Target Species
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Multi-band observations
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1.5 THz band

°* 1.5 THz LO on loan from JPL since 2004 December
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N+ Observations (1461.1 GHz)

° 1 b . _ S A
Transmittance about AT, N, SO0 20w 6 2 s

0.0 0.0 Eq
Unknown Tau: 0.000 Tsys: 2.5100E+04 Time: 154.8 El: 61.19
N: 28 10: 33.75 VvO: 0.000 Dv: 3.206 LSR

50% Of Window peak FO: 1461131.90 Df: —15.63 Fi:  1467382.68
1 4.0909 ( 0.545) —79.836 ( 1.291) 20.021 ( 3.179) 0.19195
(O, line at 1466.8 GHz)

* Sources weak

* System inefficient

G336.84+0.05 Jun-Jul 2005 (D. Marrone)
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Evaluating system efficiency

* Look at stratospheric O3 on/off o e

Moon

80

* FTS calibrates foreground
tropospheric absorption

* Reduction in expected line

20 -

contrast measures efficiency | e - To / 043

* Optical efficiency ~30% R N S S

gren - Ta / 0.28-25

1456.6 1456.8 1457 1487.2 1457.4
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[.essons learned

* Ground-based THz observations feasible, but difficult
* Need agile observing strategy

* FTS essential for calibration

* HEB mixers sensitive to LO power, bias (Touchy operation
under field conditions)
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Future Plans

* Two-band receiver, SIS / HEB
* New analog correlating spectrometer

* Move to Chajnantor?
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