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New SOFTWARE for 
TELAO and LABAO

Developed

“Crashed”Reviewed

CHARA AO

Theo

Rob Karolina
Testing

September 2024 14 April 2025
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1.Most of the improvements are from an operational point of view, eg:
•the ability to isolate, remove, and follow each actuator. Allows us to make a 

functional if not best performing ao system for the night.

2. Due to the improved "spot location" algorithm we can go much fainter more reliably.

3. More parameters to experiment with to improve the faint limit further

4. Many online diagnostic tools in the new system  to evaluate the performance of AO, to 
diagnose, analyze and adjust the AO systems

5. There is a true calibration of the Noll Zernike terms throughout allowing us to compare 
performance between systems.

6 The code runs much faster than the old code so the bandwidth of the servo is better.

7. Simulations to help with qualitative comparison on the go.
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Engineering GUIs TELAO
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Engineering GUIs LABAO
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Some details

aberrations
TT & AO status

state of FSM
mean flux of the all boxes

214 - time needed to 
close the AO loop;

967 - time needed to run
all the calculations in FSM 

1714 -time needed to run
everything (close the AO loop,
run the calculation, 
get data from a camera) 
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Display modes

Image AO on

Image of flatten DM
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Visualization tools

Theoretical actuators grid (yellow)

Measured actuators grid (turquoise)

Boxes - size, auto aligned, up to 10 grids

Center of gravity for light (purple) - auto alignment 
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Low flux - flexible centroid estimation

Updates on AO

flux in the box > 9 std of flux - gaussian centroid 

3 std  < flux in box < 9 std  - max pixel position 

flux in box < 3 std - ignore the sub aperture
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DM visualization and control

BLOCKED

REGULAR range

50% - 90% range

>90% range

Updates on AO



The CHARA Science Meeting 2025

16

DM visualization and control

BLOCKED

REGULAR range

50% - 90% range

>90% range

Updates on AO



The CHARA Science Meeting 2025

Updates on AO 17

DM flaring

CHARA AO GTK early stages of developments
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Optimizing TELAO performance - power spectrum

SERVO OFF - no DM loop, just TT
SERVO ON - both TT and DM

Gain and dumping
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Tuning AO on-sky doing science time
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• obsgtk - update, optimization, wish list
• labaogtk  - wish list
• using DM as TT system
• on sky reconstructors
• AO performance diagnostics 
• regular meeting with operators
• beaconmon logs, logs in general
• documentation
• aomon
• lurkgtk



The CHARA Science Meeting 2025

Updates on AO

AO performance - STST & AOMON

21



The CHARA Science Meeting 2025

Updates on AO

AO performance - STST

22



The CHARA Science Meeting 2025

Updates on AO

AO performance - STST

23



The CHARA Science Meeting 2025

Updates on AO

AO performance - aberration plot

24



The CHARA Science Meeting 2025

Updates on AO 25

lurkgtk
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