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                        The IRAIT project
(International Robotic Antarctic Infrared Telescope)
C. Abia & I. Domínguez on behalf of the
IRAIT team:
Programma Nazionale di Ricerche in Antartide
Universitá di Perugia & Osservatorio di Teramo
Universidad de Granada
IEEC (CSIC-UPC)
Université de Nice-Lyon-Paris (?)
Where is Dome C ?
Altitude: 3300 m (osl)
Latitude: 75o 06.06 S
Longitude:123o 20.74 E
Concordia Base @ Dome C
(Italy & France)
Feb 2002
Feb 2001
April 2003
Why astronomy at Dome C?
Meteorology
- Temperature:
Mean
-51.5oC
Minimum
-80.0ºC
- Wind:
V (mean) 2 m/s
V (maximum) 12 m/s
(Turner 2003; Storey et al. 2003)
Passive cooling of all
the equipement
- Pressure
644.5 mb
- Humidity
< 2 g/m3
- Precipitation ~ 35 d/yr (<10 l/m2 in H2O)
- Water vapour
<0.5 mm
- cloudy days rare
- Low aerosol content
Higher transparency, lower sky emissivity on Earth
sky transparency
at South Pole
(Dome C is better)
N
K
Q
L
M
IR SKY BACKGROUND @ Dome C
(Burton et al. 2001)
K (2.2 µm)
L (3.8 µm)
N (10 µm)
mJy/ (arcsec.)2
0.1
100
2·104
gain respect to a
temperate site
20-100
20
20
Seeing testing @ Dome C:
(summer campaign)
(Aristidi et al. 2003)
9 Mean value 1.2”
9 15 % < 0.7 ”
9 Peaks of 0.3-0.4”
9 Values < 1” for several hours
Æ During winter is better: average 0.25”
(Lawrence et al. 2004)
£ Best place for astronomical observations in
the NIR (2-5 µm), MIR (8-30 µm), mm &
sub-mm wavelengths
The IRAIT telescope
(at Coloti Observatory)
Alt-Az.;
D = 0.8m;
M1 F/3 ;
Final: F/20
(M2 wob-nod)
12.79 “/mm
(Esc. Cass.)
Structure and dimension changes
• New focus configuration: 2 Nasmyth
• Smaller & more compact
ISO 20 Container: 3500 x 3500 x 6550 mm
Easy to transport, mount and dismount at Dome C
The IRAIT robotic control system
ANTARCTICA
experiment
no. 1
ITALY
Europe
...
experiment
no. n
TCS
DOME
Power
&Cond.
Data
Experiments
CONTROLLER
(GE - SMC)
OCS
Data
SENSORS
ACTUATORS
TELESCOPE
MMI
SAITES MMI
SAITES MMI
TELESCOPE
MMI
DOME C
CONTROL ROOM
CCD SIGNAL
TELESCOPE
Optical layout & instrumentation:
1. AMICA
Imaging & Photometry
@ 10-20 µm windows
2.NIR camera
(5-8 µm), CFHT
France?
3. R ≤ 1000
NIR
spectrograph?
AMICA CCD: 2-28 µm; Si:As BIB 128 x 128, 75µm pix., DRS Tech.
(256 x 256, 50µm pix)
-Trans. efficiency ~ 0.7
- Camera scale: 1.6”/pix
- FOV ~ 4´x 4´
Backgr. noise (-50 C, 1h):
~ 3 mJy @ 10 µm
~ 6 mJy @ 20 µm
flux ~ 10 mJy @ 10 µm
S/N ~ 3
Science: are we competitive?
9 IRAIT: pilot site-testing project at MIR-NIR regimes @ Dome C
9 Corner-stone of a future Antarctic Observatory
9 Surveys mode: equivalent to a 2.5-3 m placed in a temperate site
9 Uninterrupted observations: circumpolar objects
* Present and foreseen space missions in IR are either dedicated to
pointed observations (SIRTF, NGST) or to surveys of small areas
(ASTRO-F)
* Missions for wide field surveys (NGSS, RESPIRE) are still at the
level of study
* PRIME (deep all sky survey, now in phase A study) limited to 3mm
* Moderately wide field surveys at 5 and 22 µm not foreseen
from space, not realistic from large ground-based telescopes
Mass-loss &
12C/13C
ratios in AGB stars
of LMC- SMC
C/O~2
C/O~1.5
R~ 3000
12CO;13CO
C/O~1
R~ 1500
R~ 600
bands
..others scientific cases:
¾ Surveys in the MC and galactic molecular clouds for SF
studies: YSO, brown dwarfs…
¾ Final stages of stellar evolution: AGB, C-star/M-star
statistics..
¾ Extragalactic studies: IR galaxies surveys, IR flux AGNs…
¾ Minor solar System bodies: thermal emission of Near
Earth Asteroid
¾ Asteroseismology studies
…etc
IRAIT schedule
ƒ 2004 & spring 2005, final works on structure, TCS, ISO20 container
ƒ May 2005, AMICA final tests
ƒ August 2005, M2 & M3 drivers finished/tested
ƒ Autumn 2005, full assembly of IRAIT and test in cryogenic camera
ƒ Nov-Dec 2005, transportation and installation at Dome C
ƒ
January 2006, First light (summer campaign)
ƒ
Summer 2007, first winter campaign
IRAIT will be accessible to the scientific community
More information:
• http://www.concordiastation.org
• Astronomy @ Dome C, 2003, Vol. 2,
Mem. Soc. Astr. It.
• Poster by J. Colomé et al. @ this meeting
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                        Telecamera Dome Day/Night da 5.0 Megapixel in H.264
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                        GUIDA RAPIDA - Ixtrima, CCTV Equipment
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                        Alloggiamento EDC-IPS-2/24V, EDC-IPC-2/24V, EDC-OPS-2
                    

                

            

        
            
                
                    
                        
                    
                    
                        The stone landscape of the Hyblaean Mountains
                    

                

            

        
            
                
                    
                        
                    
                    
                        NOAO Style Guide - National Optical Astronomy Observatory
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