
 

 
 

 

 
Figure 2. The piggybacked beacon telescope-fiber optics assembly on top of the NASA SLR telescope at the MOBLAS 
facility.  

 

2.2 Lasers 

Each beacon used a CW laser that is modulated to produce a pulse width of 1.5 milliseconds with a variable pulse 
repetition frequency (PRF). However, the operations were performed at either 50 Hz or 100 Hz.  The pulse width was 
chosen to maximize the energy received in a given GLM frame while avoiding excessive pulse splitting between 
consecutive frames.  The PRF was high enough to produce multiple detections within the 1/3 sec time window defining 
a lightning flash and yet low enough to allow the background to relax between event�V���� �7�K�H�� �*�/�0�¶�V�� �V�S�H�F�W�U�D�O�� �E�D�Q�G�S�D�V�V��
�G�H�F�U�H�D�V�H�V���V�O�L�J�K�W�O�\���Z�L�W�K���L�Q�F�U�H�D�V�L�Q�J���I�L�H�O�G���D�Q�J�O�H�����V�R���Z�H���R�S�H�U�D�W�H�G���E�R�W�K���O�D�V�H�U�V���D�W���������������Q�P���W�R���F�R�L�Q�F�L�G�H���Z�L�W�K���W�K�H���*�/�0�¶�V���S�H�D�N��
transmission at the field angles where it observes the beacons.  These parameters enabled the laser pulses to trigger 
detections by the �*�/�0���D�Q�G���W�R���E�H���L�G�H�Q�W�L�I�L�H�G���D�V���³�W�U�X�H�´���O�L�J�K�W�Q�L�Q�J���H�Y�H�Q�W�V��by the ground processing filtering algorithms. The 
�U�H�V�X�O�W�L�Q�J���*�/�0���O�D�V�H�U���³�O�L�J�K�W�Q�L�Q�J�´���J�H�R�O�R�F�D�W�L�R�Q�V��can be compared to the precisely known locations of the laser beacon sites 
for validation. The laser did not interfere with the normal lightning detection of the GLM nor with the ABI because the 
�E�H�D�F�R�Q�¶�V���Z�D�Y�H�O�H�Q�J�W�K���O�L�H�V���E�H�W�Z�H�H�Q���W�K�H���$�%�,�¶�V���%�D�Q�G�V������������������m) and 3 (0.86 m)   

 

3. LASER BEACON OPERATI ONS 

The laser beacon locations with respect to the GLM field of view are shown in Figure 1. The PLT laser tests were 
conducted both when the GOES-16 satellite was in post-launch test at 89.3o W longitude and after it was moved to its 
operational position as GOES-E at 75.2o W longitude.  

Laser operations were scheduled at least a week in advance. Since the GLM is a staring sensor, we have considerable 
scheduling flexibility and can make the measurements that we require without interfering with the normal SLR 
operations.  The weather forecast at each site was monitored in case the laser beacon test needed to be delayed due to 
weather conditions such as cloudy skies/or high winds. 

 



 

 
 

 

An ephemeris computed from the GPS data was used to determine the pointing of the lasers, and real time GLM data 
feedback was used to verify that the pointing is correct. The crews at the SLR sites can monitor these GLM observations 
of the beacon signals from a web site that displays this data with a latency of a 1-2 minutes. An example of the web 
display is shown in Figure 3. The GLM event energy, i.e. the net energy of (signal + background) �± (estimated 
background) is divided by the energy of a single electron at 777 nm (2.56x10-19 J) to estimate the number of photo 
electrons in each event. For comparison, Figure 4 shows GLM observations of actual lightning in the same web display 
format. 

 

 
 Figure 3. Web display of real time laser beacon observations by GLM. The bottom panels are 9x9 GLM pixels centered on 
the Monument Peak (left, green) and Greenbelt (right, magenta) SLR sites. The number of events in each pixel over a four 
minute period is shown if > 0. The upper two panels are four minute time series of the event intensity in each 9x9 pixel 
region (with the number of events every 20 sec plotted near the top of each panel). 

 

4. RESULTS 

Laser beacon tests for GOES-16 GLM were performed from March 2017 through January 2018. During this time the 
Ground Processing Algorithms (GPA) were updated a number of times to optimize the geolocation parameters for GLM 
geolocation. The final laser beacon tests were performed when the GOES-16 satellite was located in the GOES-East 


