
Concept Paper, MulticonjugAted Gtc Adaptic optics caMera (MAGAM) 

 

1) Science driver: 
 
We propose an instrument complementary with the James Webb Space 
Telescope (JWST), therefore the science driver will be similar; First light and 
reionization, Assembly of galaxies, birth of stars and protoplanetary systems 
and planets and the origin of life. The main point of this instrument, is that it will 
provide diffraction limited images for the data acquisition of both NIRSpec (Near 
Infrared). These spectrographs need a precision better that 0.1 arcseconds, 
which currently is unavailable. Therefore it will be necessary to obtain images 
with NIRCam, at a much higher cost that from ground base observatories. The 
possibility of obtaining diffraction limited images over a large field of view (FOV), 
will save a lot of time and money in order to operate more efficiency the JWST.  
 
2) Instrument concept and Top-level requirements;  
 
MAGAM is a Multi-Conjugate Adaptive Optics System which will comprise 
multiple deformable mirrors, three Natural Guide Stars (NGS) and five sodium 
Laser Guide Stars (LGS), producing over 10W of output power, each, at the 
sodium wavelength (589nm). The detector will be a Near Infrared (NIR) camera 
(0.9 - 2.4 μm range), using a 2 x 2 mosaic Rockwell HAWAII-2RG 2048 x 2048 
arrays. The FOV will be 85" x 85" with a scale of 0.02"/pixel and a gap between 
the arrays of ~ 2mm. In Table 1 and Table there is a summary of the main 
characteristics. Limiting magnitude will be 23 in the K band, for 3 sigma in 1 h. 
 
 
Table 1. Characteristics of the MCAO system 
 

DM conjugate ranges 
 

0, 5 and 15 km 
 

DM Orders 16, 16 and 8 actuators across the pupil 
 

Guide Star geometry 
 

(0,0) and (42.5, 42.5) arcsecs (LGS) 

WFS Orders 
 

16 by 16 (LGS); Tip-tilt (NGS 

LGS Laser Power 
 

Equivalent to 125 PDEs/cm2/s at WFS 
 

Launch Telescope 
 

Behind telescope secondary, 45cm diameter 
 

NGS magnitudes 
 

3 times 19 (for 50% Strehl reduction in H) 
 

Control bandwidths 
 

33Hz (LGS); 0-90Hz (NGS) 
 

Control algorithms 
 

Decoupled control of the LGS and NGS modes 

 



 
Table 2. Detector system 
 
Type Rockwell HAWAII-2RG HgCdTe 

Array sizes 2048 x 2048 pixels each (2040 x 2040 
active)  

Detector area 4080 x 4080 pixels (~ 85" x 85")  
Physical Pixel size 18 μm 
Pixel scale  0.02" 
Spectral Response  0.9  μm to 2.6 μm (data / plot) 
Gains  ~ 2.4 e-/ADU  

Dark current  ~ 0.01 e-/s/pix (~12 e- in the maximum 
integration time of 20 minutes) 

Saturation ~ 50,000 ADU 
Well Depth ~ 120,000 e- 
On-Detector Guide Windows 
(ODGW) One programmable ODGW per detector 

 
 
3) Evaluation of the international context and competitiveness of the instrument 
when it will be available to the community;  
 
There is only one similar instrument in the Southern Hemisphere, GSAOI in Gemini 
South. This instrument will make GTC the most competitive telescope in the Northern 
Hemisphere.  
If funded the instrument could be ready in 5 years, just to make use of the synergy with 
the JWST. 
 
4) Basic budget and timeline estimates 
 
The budget is estimated around 43 MEuros. Obviously we should look for new 
partners, such in the middle or far East. Once funded, the instrument could be built in 5 
years. 
 
5) The list of the proposing team, with the indication on whether the team would 
also be interested in developing the proposed instrument. 
 
The team will be leaded by Arturo Manchado and Jose Acosta Pulido as Project 
scientist, from the IAC. Both have an ample experience building one of the most 
successful Near-Infrared spectrographs, LIRIS, which has been the work-horse of the 
WHT telescope on La Palma for more than 14 years, and produced hundreds of 
papers. The team will be formed by the IAC expertise as well as expertise involved in 
the development of GSAOI. 
 


