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LUCI 1 LUCI 2 

SCAO systems  

2x systems (S. Esposito, PI)  

+ LUCI (W. Seyfert, PI) 

2x Spectro-imager J-H-K 

THE SCAO SYSTEMS ON THE LBT 

2x systems feeding LBTI (P. Hinz, PI)  

Imager L’ M’ - Fizeau interferometer - Nulling interferometer 

Soon feeding SHARK-NIR and V-SHARK  
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LUCI1 AND LUCI2 + AO 

COMMISSIONING NOW! 

LUCI Camera J-H-K  platescale 

N3.75   Imaging  0.12’’/pix  

N1.8  LSS + MOS 0.25’’/pix 

 

N30   Imaging + LSS 0.015’’/pix 

Spectro-imager  J-H-K AO assisted offered to the coomunity in 2016B 

LUCI 1 LUCI 2 

GLAO Assisted with ARGOS 

 (2016B) 

XAO Assisted with FLAO 

(2016B) 

ONSKY LUCI2-N30 + FLAO 

SR (BrG) = 75% 

Seeing = 0.86’’ 

600 mas 
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THE SCAO SYSTEMS ON THE LBT 
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SCIENCE WITH LBT (+MAGAO) SCAO SYSTEMS  
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THE SOUL UPGRADE 

Wavefront sensor detector 

E2V CCD220  (EMCCD) 

- frame = 240x240pix 

- RON = 0.3e-  

- Framerate =2000Hz max  

E2V CCD39 

- frame = 80x80pix 

- RON = 10e- 

- Framerate = 1000Hz max. 

Early 2000 Now available 

More corrected modes (higher pup sampl + less RON)    -> Better correction at shorter wavelength 

Less aliasing (higher pup sampling)                  -> Improve contrast at all wavelengths 

Lower noise                   -> Improve sky coverage at all wavelengts 

Faster loop (faster camera + less RON)                 -> Better vibration rejection    

• Bigger frame 

 

• Less RON 

 

• Faster framerate 

Spec/camera CCD39 Ocam2k 

Chip size                 [pix] 80x80 240x240 

Pixel side                [mm] 24 24 

RON                         [e-] 10.5  @1kfps 0.37    @2kfps and G=400 

Excess noise NO 2 

Max. framerate       [fps] 1000 3625    (ROI 128x128) 

Min. read-out time [ms] 0.95 0.24              (ROI 128x128) 

Techincal omprovement Benefits on the system Benefits on the correction 

6 
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THE SOUL UPGRADE 
Wavefront Sensor 

board 

 

Adaptivie Secondary Mirror 

Corrector  + RTC 

Slope Computer 

Higher #slopes 

Different camera 

Higher framerate 

WFS electronics 

Camera lens 

 higher pupil sampling 

New WFS camera 

Tip tilt mirror 

Faster framerate 

No Hardware modification  

Possible Firmware changes required 

for faster framerate 

Control Software 

# of slopes 

 

Arbitrators 

WFS control SW 

ASM Control 

Master diagnostic 

Elaboration library 

 

RON        = 0.3 e- 

Max samp.        = 40x40 Sub-Ap 

Framerate         = 1.5kHz (2.0kHz goal) 

Read Out Time = 0.24ms 

Preliminary Design Review 

Approved on March 31st 
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Gianluca  

Di Rico 

THE TEAM 
Simulations 

Control 

Simulations 

Software 

Software 

Opto-mechanics 

System 

ASM  

Software 
Management 

ASM 

ASM  

WFS TTM 

Opto-mechanics 

Management Management 

Software 

System 
? 

Hiring! 

Software 
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ERROR BUDGET: PARAMETER OPTIMIZATION 

GS  

Rmag 
Samp. 

Loop  freq 

 [Hz] 
Corrected 

modes 
gain 

WF RMS 

[nm] 

7.5 30.0 1000 663 0.55 91.8 

8.5 30.0 1000 663 0.50 95.3 

9.5 30.0 400 634 1.00 107.2 

10.5 30.0 300 443 1.40 123.5 

11.5 30.0 300 331 1.10 159.4 

12.5 15.0 300 147 1.10 185.0 

13.5 15.0 200 145 1.40 213.0 

14.5 10.0 200 77 1.00 286.2 

15.5 10.0 100 58 1.50 362.9 

16.5 10.0 50 54 1.80 460.9 

17.5 7.5 50 34 1.20 631.5 

18.5 7.5 50 11 0.70 897.3 

GS 

Rmag 
Samp. 

Loop freq  

[Hz] 
Corrected 

modes 
gain 

WF RMS  

[nm] 

7.5 40.0 1500 663 0.50 84.0 

8.5 40.0 1500 663 0.50 85.6 

9.5 40.0 1500 663 0.40 88.8 

10.5 40.0 1500 663 0.35 96.0 

11.5 40.0 500 633 0.90 112.0 

12.5 40.0 400 471 1.00 133.9 

13.5 40.0 300 312 1.20 170.3 

14.5 20.0 300 192 0.90 218.1 

15.5 13.3 200 90 1.00 290.3 

16.5 10.0 200 54 0.70 374.5 

17.5 10.0 100 54 0.90 463.4 

18.5 10.0 50 48 1.20 636.8 

Seeing = 0.8asec 

L0         = 40m 

wind    =16m/s 

CCD39 – 30x30 SAs OCAM2k – 40x40 SAs 

F
ai

nt
er

 g
ui

de
 s

ta
r 

Loop frequency Controlled modes Pupil sampling 

WFE sources 
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WAVEFRONT ERROR CONTRIBUTIONS  
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Aliasing

Noise

Time

Fitting
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Error2 distribution  

1 2 3 4 CCD Binning 1 2 3 4 

CCD39 – 30x30 SAs OCAM2k – 40x40 SAs 

Bright end: 

• Fitting error here considered constant (# of available actuators) 

• RON not impacting performance (bright) 

• Alising reduced (higher pup sampling) 

• Loop delay reduced from 2.74ms to 1.97ms 

Fain end: 

• Fitting error improved 

• RON reduced to 0 

• Alising reduced (higher pup sampling) 

• Loop frequency always higher 
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STREHL RATIOS IMPROVEMENT (E2E) 
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PERFORMANCES VS. SEEING (E2E) 
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CONTRAST (E2E SIMULATION) 
SOUL - WFS detector trade-off 

November 9, 2015 
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Figure 22. Left: radial intensity profiles of the AO corrected PSF compared with the purely diffraction 

limted one (dashed line). The peak values have been normalized to the SR. 
Right: the  radial profile of the difference between the AO corrected PSF and the purely diffraction 

limited one. 

AO corrected PSF AO halo 

SOUL - WFS detector trade-off 

November 9, 2015 
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Figure 22. Left: radial intensity profiles of the AO corrected PSF compared with the purely diffraction 

limted one (dashed line). The peak values have been normalized to the SR. 
Right: the  radial profile of the difference between the AO corrected PSF and the purely diffraction 

limited one. 
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SKYCOVERAGE (E2E SIMULATION) 

J 

H 

K 

SR threshold = 10%  FLAO  SOUL 
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M’ 
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SKYCOVERAGE (E2E SIMULATION) 

K 

L’ 

M’ 

SR threshold = 50%  FLAO  SOUL 
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SKY COVERAGE LATITUDE PLOT 

SR LIMIT 

10% 

GAIN 

5X 

SR LIMIT 

30% 

GAIN 

2X 

SR LIMIT 

50% 

GAIN 

1.15X 

@|b|>30° 

I J 

H K 

L’ 
M’ 
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SOUL SCHEDULE 

• WFS and ASM upgrade to be performed during the summer shutdown 

• 1 WFS per summer shutdown drives to a 5 years project 
2 WFS per Summer shutdown 

• LUCI1 and 2 + FLAO currently in commissioning 

• SOUL is strategic for SHARK-NIR, V-SHARK and iLocater 
LBTI as first 2 systems to be upgraded 

LUCI 

FLAO 
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THE SCAO EVOLUTION AT LBT 

18 

2010 First light of FLAO: the first XAO system on an 8m telescope! 

2012 First science paper publications 

2012 First fringes on LBTI 

2016 LUCI offered with FLAO (and ARGOS) 

2017 SOUL LBTI first light 

2018 V-SHARK + SHARK-NIR on-sky 

2018 SOUL FLAO/LUCI first light 

20XX ...LIVE: the interferometer at visible wavelength 


