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�� Laser beacon measurements provide 
unambiguous control points throughout the 
diurnal cycle that can be used to verify the 
image navigation algorithm 

�� Laser locations are known to within a few 
mm 

�� Lasers tuned to near 777.4 nm 
wavelength of GLM

�� Two lasers provide large baseline
�� Greenbelt, MD 
�� Monument Peak, CA

�� The lasers are pulsed (50 Hz or 100 Hz) so 
GLM events are processed as lightning by 
the Ground Processing  Algorithm (GPA)

�� The GPA geolocatesthe laser signal
�� GLM geolocation requirement 5 km (MRD)
�� No operational accommodation required
�� No interference with other instruments

GLM Laser Beacons 

Monument Peak

Greenbelt
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GLM Beacons use MOBLAS Satellite Laser 
Ranging (SRL) Facilities

The piggybacked beacon telescope-fiber 
optics assembly on top of the NASA SLR 
telescope at the MOBLAS facility. 

�� Advantages of SLR Laser 
Facilities:
�� Use existing staff
�� Staff trained in satellite pointing 

using ephemeris data
�� Ability to perform GLM beacon 

operations along with normal SLR 
operations

�� Cost effective
�� Greenbelt, MD (MOBLAS 7)
�� Monument Peak, CA (MOBLAS 4)
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Real time Laser Beacon Web Page

�� GLM Laser Beacon Operations  
�� Need ability to monitor GLM 

activity at laser beacon sites
�� Near Real time web display was 

developed
�� GLM L2 data obtained via 

NOAA PDA (Product 
Distribution and Access)

�� Display latency of 1-2 minutes
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Summary and Conclusions

�‡Demonstrated laser signal can be detected by GLM
�‡The laser signal detected by GLM passes through the GPA as 

lightning
�‡Developed a methodology for real time monitoring of GLM 

laser lightning
�‡�s�����]�(�]���������Z���������Z�����’�>�D���^�o�]�P�Z���v�]�v�P�_���(�o�����Z�����������Z�]���À���������Z�����D�Z����

5 km offset requirement over the diurnal cycle
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Laser Specifications

Parameter Requirement Rationale

Wavelength (�O) 777.2 – 0.3 nm �'�>�D�[�•�������v�š�Œ���o�O��at ~6.4o field angle

Pulse Repetition 
Frequency (PRF)

50 Hz Min PRF > 3 Hz Coherency filter 
Max~ 100-200 Hz for threshold relaxation

Pulse Duration (�W) 1.5 msec Maximize power from CWlaser & minimize frame 
splitting (1.8 msecexposures)

Received 
energy/pulse

> 50,000 photo-���[�•��
< 1,500,000 photo-���[�•

Exceed threshold by ~10x to permitcentroiding
Prevent saturation 

Mode/
polarization

MostlyTEM00 
Polarization not critical

Maximize received energy

Laser Design: Optically modulated CW laser, variable PRF but operated at 50 or 100 Hz
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�� The satellite ephemeris was obtained weekly from NOAA
�� Used to determine pointing angles

�� Schedule dates 1-2 weeks in advance
�� Notify NOAA so user notifications can be sent out
�� Monitor weather conditions at sites
�� Morning of test confirm go/no go based on:

�� Weather (clouds or high winds)
�� Personnel
�� Data availability

�� Start web tool for monitoring test
�� Hosted on the GOES-R Field campaign web site

Laser Beacon Test 
Procedure 



Laser Beacon Web Page:
Real Lightning Example
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Backup Slides
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�� The satellite ephemeris was obtained weekly from NOAA
�� Used to determine pointing angles

�� Schedule dates 1-2 weeks in advance
�� Notify NOAA so user notifications can be sent out
�� Monitor weather conditions at sites
�� Morning of test confirm go/no go based on:

�� Weather (clouds or high winds)
�� Personnel
�� Data availability

�� Start web tool for monitoring test
�� Hosted on the GOES-R Field campaign web site

Laser Beacon Test 
Procedure 





Laser Beacon Web Page:
Real Lightning Example


