
August 2018 stellar occultation by 2014-MU69 
México - Colombia - USA collaboration 

 
In this document we summarize the preparatory findings by researchers of the Instituto de 
Astronomía, UNAM resulting from our work in the collaboration to observe the stellar 
occultation by MU69 from Colombia. We have contacted and met with numerous people in 
Colombia and Mexico to invite them to collaborate in this project since November 2017. We 
have created an informative website 
(​http://taos2.astrosen.unam.mx/convocatoriaMU69.html​) for sharing information and 
establishing communication with different groups in Colombia. 
 
I. Weather 
 
We have analyzed existing data in the IDEAM-Colombia on cloud coverage for numerous 
ground weather stations in Colombia, particularly in candidate regions, over the last 30 
years, corresponding to the 1st week of August.  
 

Fig. 1. Mean cloud coverage (MCC) observed at 19:00 in the first week of August over 30 years. 
Each colored small circle in the map is a weather station. MCC is given in eights ​Green:​ MCC < 
4 eights, ​Blue:​ 4 < MCC < 5, ​Yellow: ​5 < MCC < 6, ​Purple:​ 6 < MCC < 7,​ Red: ​7 < MCC < 8.  
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The methodology for measuring the cloud coverage is based on direct observation of the 
sky, the observer divides it in eight sections and records how many eighths are covered, this 
observation is carried out on a daily basis, three times during daylight. For fig. 1 we took the 
measurement at 19:00 hours for all the stations in the zone where the occultation will be 
observed, and extracted the data for the first week of August over 30 years, this means that 
for each point we should have the average over ~210 measurements, but this number 
depends on the availability of the station at that hour. 
 
The convention about the clear sky says: less than 3 eighths is considered as clear sky, from 
3 to 6 eights is considered as partially covered sky, and more than 6 eights is considered as 
covered sky. 
 
Given that, from fig. 1 green and blue stations are the most suitable regions for placing a 
telescope for observing the stellar occultation next 4th of August. Even yellow circles will still 
give a chance for placing a telescope. According to this summary purple and red circles 
must be avoided.  Green arrows indicate well known regions, suitable and recommended for 
observations according to the experience of our Colombian collaborators. 
 
II. Human resources 
 
Here we present the list of people that have committed to participating in the observing 
campaign of the occultation. The asterisk after each name indicates the person is a 
professional or experienced astronomer. UNAM will organize observing workshops for all 
observers to assure they can obtain good data if weather permits. 
 
Universidad de Pereira 
Edwin Andres Quintero Salazar*:​ ​equintero@utp.edu.co 
Gisell Lorena Osorio Osorio*:​ ​gisellosorio@utp.edu.co 
Luis Eduardo Salazar Manzano*: ​ ​leksamz@utp.edu.co 
 
Universidad Industrial de Santander 
Jonhatan Pisco*: (Observatorio,Bucaramanga)  
 
Bogotá region 
Giovanni Pinzón* (Universidad Nacional de Colombia): ​gapinzone@unal.edu.co 
Diana Rojas* (ASASAC): ​dianarojas21@gmail.com 
Raúl Joya* (Universidad Sergio Arboleda): ​raul.joya@usa.edu.co 
Cristian Goez* (Universidad Libre de Colombia): ​crisgote2005@hotmail.com 
Beatriz Sabogal* ​bsabogal@uniandes.edu.co 
José Alejandro García* ​josegarc@uniandes.edu.co 
 
Cali 
Marino Hernando Guarín* (RAC): ​marino.hgs@gmail.com 
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México 
Jesús Hernández*, IA-UNAM 
Bosco Hernández*, IA-UNAM 
Sergio Silva*, IA-UNAM 
Javier Serna [$], IA-UNAM, Colombian 
Benjamín Hernández [$], IA-UNAM 
Mauricio Reyes*, IA-UNAM 
Joel Castro*, IA-UNAM 
Cindy Valencia [$], CICESE, Colombian 
Victor Rico [$], CICESE, Colombian 
 
The $ sign after each name indicates that funds for their travel support is not yet assured. 
 
III. Telescopes and cameras 
 

- Meade LX 200 16"  f/10 Observatorio Astronómico Universidad Tecnológica de 
Pereira​. ​This telescope is installed in the Observatory of Pereira and cannot be 
moved. ​ (Fixed) 

- Celestron 14" Observatorio Universidad Nacional de Manizales ​(Fixed).  
- Celestron 14”. Asociación de astrónomos aficionados (ASASAC)  
- Celestron 14” Alfonso Vicini 
- Celestron Ultima 11" f/10​  ​Observatorio Astronómico Universidad Tecnológica de 

Pereira. 
- Celestron 10”. ASASAC 
- Telescopio de 10” en Bucaramanga, depends on the transportation. 
- Three Meade 10” (Universidad Libre de Colombia) 
- Meade 10”, Universidad Nacional de Colombia 
- Celestron 9.25”, Universidad Nacional de Colombia 
- Telescope 8”, with CCD, filter wheel, and field rotation compenser, Bogotá.  
-  

 
- Telescopio Ritchey-Chrétien marca RC-Optical, 16”, Open-Truss, Carbon fiber. 

IA-UNAM, México. Funds for its transportation not assured. 
- Two 14” telescopes: ecuatorial Orion HDX110 EQ-G, f/10, Automatic alignment with 

16 channels GPS, power 12 V, UANL México 
 

- Cameras: SBIG ST2000, STF8300 y STXL6001; Check operation at 5Hz. 
Universidad de Pereira. 

- Cámaras  o QHY174, SBIG ST 402, Universidad Nacional de Colombia 
- About to buy a QHY174M-GPS camera in Universidad de Pereira. 
- Cameras  acA2000-165uc - Basler ace y  pco.pixelfly, need to check if ocular can be 

removed. Universidad de Pereira  
- Cámara EMCCD Andor iXon modelo DU-897D-CS0-#BV. IA-UNAM, México 
- Two QHY174-GPS cameras, UANL México. 
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IV. Proposal of sites for observation. 
 
People from Colombia have been working with us in the determination of the best option for 
observation. We considered four factors for deciding among proposals: 
 

1) Weather, in particular clouds 
2) Access, distances from the proposed site to the closer road 
3) Transversal alignment to the shadow path, linear regression R​2 

4) Standard deviation of heights 
 
Given that, we prepared  
 

 
Figure 2. Three best locations for the deployment of observation stations in Colombia. 

On the left, the western mountain range in red; in the center, the central mountain 
range in green; and on the right, the eastern mountain range in black. 
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Figure 3. Table for western route. With coordinates, heights in m and distance to main 

roads. The standard deviation for heights is 529 m and the total distance from the 
main roads is 25,500 m. 
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Figure 4. Table for the central route. With coordinates, heights in m and distance to 
main roads. The standard deviation for heights is 340 m and the total distance from 

the main roads is 9,100 m. 
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Figure 5. Table for the eastern route. With coordinates, heights in m and distance to 
main roads. The standard deviation for heights is 551 m and the total distance from 

the main roads is 9,228 m. 
 
 
 
Given the information of above we build a matrix of decision. 
 

 
Figure 6. Summary of the information for each route. 
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Taking into account the values from figure 6 and personal opinions of our collaborators in 
Colombia, the final evaluation is the following: 
 

- for western route was is   6.6 
- for central route                7.3 
- for eastern route               7.5 

 
According to our assessment the best route is the eastern mountain range. 
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