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NELIOTA lunar impact project 
Objective: Determine frequency and distribution of small near-

earth objects (NEOs) via lunar monitoring. 
 

Develop a highly automated lunar monitoring system using NOA’s 
1.2m Kryoneri telescope, and conduct an observing campaign for 2 

years. Impact flashes will be available online:  

https://neliota.astro.noa.gr/ 



Suggs et al. (2014) 

Motivation 



Other Lunar monitoring projects 

NASA Marshall Center - USA 
(Suggs et al. 2014) 

MIDAS Project - Spain  
(Madiedo et al. 2014, 2015)  

New Mexico State - USA 
(Rembold & Ryan 2015) 

ILIAD Network - Morocco 
(Ait Mouley Larbi et al. 2015) 



Suggs et al. (2014) 

Lunar Impact of March 17, 2013  
(R= 3.0 ± 0.4 mag, ~1 sec, 16 kg) 

New crater observed by the 

Lunar Reconnaissance Orbiter 



NELIOTA Scope & Objective 
- Detect faint impact flashes of small NEOs beyond the current 
completeness level of ~9 mag. 
- Calculate the temperatures of the impacts 

Suggs et al. (2014) Bouley et al. (2012) 

NELIOTA R&I 



Suggs et al. (2014) 

Peak R mag 

Mass (g) Imp.diam.(cm) 



NELIOTA: 1.2m Kryoneri telescope 
 1.2m Cassegrain reflector at Kryoneri Observatory (930 m altitude) 
 1975: Grubb Parsons, Co., Newcastle 



NELIOTA: 1.2m Kryoneri telescope 
 Telescope upgraded (2016) by DFM Engineering 

The DEC plate with the new 

motor drive installed 

The DEC encoder Dome shutter motor 

Dome azimuth motor 

Dome position encoder 

Dome slip rings 

First light image of a star 

24 April 2016 

Computer controlled  

opening/closing of  

primary mirror door 



NELIOTA: 1.2m Kryoneri telescope 
 Telescope upgraded (2016) by DFM Engineering 



NELIOTA: 1.2m Kryoneri telescope 
2016: Upgrade and retrofit of mechanical and electronic parts of telescope, 
dome automation by DFM Engineering, Inc.  
 Focal ratio f/13  f/2.8 

X 

X 



NELIOTA: Lunar Imager Optical Path 



NELIOTA: Lunar Imager 
 Prime focus Lunar Imager 

 Andor Zyla 5.5 sCMOS cameras @30 fps 
 Dichroic beam splitter at 730 μm 
 R & I filters 
 Pixel scale: 0.39 arcsec/pixel 
 Field of view: 16.0’ x 14.4’  

       (25160 x 2160 pixels) 

 Prime focus Science Camera 
 Apogee Aspen 
 Clear filter 
 Pixel scale: 0.72 arcsec/pixel 
 Field of view: 12.3’ x 12.3’ 

         (1024 x 1024 pixels) 



R-band I-band 

Lunar  

imager 

Science  

camera 



August 28, 2016 

NELIOTA System 

Impacts are detected, characterized and uploaded to the web site 

(https://neliota.astro.noa.gr) within 24 hours 



NELIOTA Hardware 
The Cluster System consists of: 
• Two (2) nodes HP DL380 Gen9 Servers. 
• A storage Subsystem of an HP MSA 2040 SAN DC SFF 

Storage with an additional HP D2700 Disk Enclosure. 
The Storage Subsystem is populated with 32xHP 
1.2TB 6GB SAS 10K SFF DP ENT HDDs, providing total 
RAW capacity 38.4TB. 



NELIOTA Detection Algorithm 

• Adaptive background subtraction 
• Thresholding using a high and low threshold 
• Extraction of connected components 
• Detection of cosmic rays, moving objects 
• Identification of candidate events 



Artifacts 



NELIOTA Results - Event #2 
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 NELIOTA Kick-off meeting (February 2015)  
 NELIOTA first light (June 2016) 
 NELIOTA passes 1st acceptance test (October 2016) 
 NELIOTA enters operational phase (November 2016) 
 NELIOTA test campaign in January-February 2017 
 NELIOTA discovers first lunar impact flash (February 1st, 2017) 
 NELIOTA passes 2nd acceptance test (March 8th, 2017) 
 NELIOTA 22-month campaign began in March 2017 

NELIOTA milestones 




