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WP5	  Ground	  based	  observations	  
	  
Objectives:	  WP5	   has	   the	  main	   objective	   to	   execute	   observations	   from	   ground-‐	  
based	  telescopes	  with	  the	  objective	  to	  acquire	  more	  data	  on	  the	  targets.	  One	  of	  
this	   observation	   is	   the	   occultation	   of	   a	   star	   by	   an	   asteroid	   or	   TNO.	   On	   this	  
particular	   point	   the	   main	   tasks	   are	   to	   coordinate	   observations	   and	   produce	  
results	  on	  physical	  parameters	  of	  the	  asteroids	  and	  TNOs.	  	  
	  
	  
	  
	  
	  
	  
	  



Description	  of	  deliverable	  
	  
In	  a	  short	  description,	  stellar	  occultation	  are	  produced	  when	  solar	  system	  targets	  
-‐	  mainly	  asteroids	  and	  trans-‐Neptunian	  objects	  -‐	  move	  in	  the	  plane	  of	  the	  sky	  and	  
pass	   in	  front	  of	  a	  star.	  As	  seen	  from	  the	  observer,	   the	  star	  disappears	  (or	   fades	  
considerably)	  for	  a	  few	  seconds,	  and	  reappears	  again.	  The	  star	  is	  considered	  as	  a	  
point-‐like	   source	   placed	   at	   infinity,	   so	   the	   shadow	   projected	   onto	   the	   Earth	  
surface	  has	   the	  same	  size	  as	   the	  moving	  body	   itself.	   	  For	   the	  main	  belt	   targets,	  
this	  shadow	  is	  less	  than	  200	  km	  in	  size	  (with	  few	  exceptions)	  and	  for	  the	  TNOs	  
this	  shadow	  is	  larger	  than	  600	  km	  for	  the	  potential	  TNOs	  targets.	  	  
	  
Once	   the	   identification	   of	   a	   possible	   occultation	   is	   done,	   the	   next	   step	   is	   to	  
identify	  the	  ones	  that	  are	  useful;	  this	  means	  the	  shadow	  path	  is	  over	  a	  “telescope	  
populated”	  area.	   In	  this	  report,	   two	  specific	  areas	  are	   identified,	  South	  America	  
and	  Europe,	  as	   in	   these	  regions	   the	  SBNAF	   team	  has	  well-‐recognized	   telescope	  
networks	  to	  observe	  the	  event.	  	  
	  
In	   the	   presented	   list	   we	   describe	   the	   candidates	   of	   asteroids	   and	   trans-‐
Neptunian	  objects	  (TNOs)	  that	  will	  produce	  a	  stellar	  occultation	  during	  the	  year	  
2016.	  Its	  fair	  to	  clarify	  that	  this	  prediction	  has	  a	  certain	  grade	  of	  uncertainty	  and	  
this	  is	  the	  reason	  that	  the	  list	  is	  done	  on	  a	  yearly	  basis.	  
For	  the	  main	  belt	  asteroids	  the	  uncertainty	  is	  smaller	  and	  the	  shadow	  path	  can	  
be	  trusted,	  while	  for	  TNOs	  the	  orbits	  are	  less	  known	  with	  the	  consequence	  that	  
the	  shadow	  path	  is	  only	  estimated	  and	  more	  telescopic	  observations	  (astrometry	  
of	  stars	  and	  TNOs)	  are	  needed	  until	  the	  event	  is	  confirmed.	  
	  
The	  list	  presented	  here	  is	  produced	  using	  the	  free	  software	  Occult1.	  The	  results	  
on	  the	  TNOs	  list	  are	  unique	  as	  the	  Granada	  group	  are	  (in	  collaboration	  with	  Paris	  
observatory	   and	   Rio	   de	   Janeiro	   Observatory)	   the	   only	   group,	   which	   produces	  
such	  predictions	  for	  TNOs.	  	  
	  
For	   the	  selection	  of	   the	  asteroid	   list,	   the	  criteria	  were	   to	   select	  asteroids	  being	  
larger	   than	  100	  km	  and	   stars	   to	  be	  occulted	  brighter	   than	  14	  mag.	   For	   a	   good	  
coverage	  of	  the	  occultation,	  amateur	  astronomers	  have	  to	  be	  involved,	  however	  
they	   can	   only	   observe	   bright	   stars	   with	   normal	   equipment.	   The	   criterion	   of	  
asteroid	  size	  was	  to	  choose	  only	   large	  asteroids,	  as	  these	  can	  be	  observed	  with	  
several	  chord	  (observatories).	  	  
From	  the	  large	  list	  of	  possible	  occultation	  to	  be	  produced	  into	  the	  Earth,	  the	  ones	  
happening	   in	   Europe,	   mainly	   over	   Spain,	   and	   in	   South	   America,	   mainly	   over	  
Argentina	  and	  Chile,	  were	  selected.	  	  
	  
The	  occultations	  presented	  here	  are	  only	  during	  night-‐time	  (the	  sun	  below	  the	  
local	  horizon).	  For	  each	  event	  it	  is	  reported	  the	  occultation	  time,	  diameter	  of	  the	  
asteroid,	   duration	   of	   the	   event,	   star	   magnitude,	   magnitude	   drop	   (difference	  
between	   star	   and	   body	  magnitudes),	   	   elongation	   of	   the	   Sun,	   name	   of	   star	   and	  
asteroid,	   altitude	   over	   local	   horizon,	  Moon	   illumination	   and	   distance	   from	   the	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  http://www.lunar-‐occultations.com/iota/occult4.htm	  



telescope	   to	   the	   center	   of	   the	   shadow,	   and	   finally	   the	   star	   coordinates.	   	   Three	  
examples	  are	  presented	  in	  the	  next	  page.	  
	  
This	  list	  can	  be	  modified	  and	  specific	  targets	  (asteroids	  and	  TNOs)	  can	  be	  added	  
for	  any	  particular	  interest.	  	  
	   	  



	  
Two	   examples	   of	   typical	   predictions	   for	   occultation’s	   produced	   by	   an	  
asteroid	  over	  Spain	  and	  over	  Argentina.	  Information	  on	  the	  star	  is	  provided	  
(coordinates	  and	  magnitude)	  and	  on	  target	  (magnitude,	  diameter)	  and	  also	  
distances	   of	   the	   Sun	   and	   the	  Moon.	   In	   the	   case	   of	   Princentonia,	   an	   error	  
ellipse	  is	  shown	  in	  the	  upper	  right,	  in	  both	  cases	  an	  in-‐lay	  showing	  the	  star	  
map	  of	  the	  event	  is	  presented.	  	  
	  

	  
	  

	  
	  
	  



Example	  of	  a	  typical	  prediction	  of	  a	  stellar	  occultation	  produced	  by	  a	  TNO.	  
As	  can	  be	  seen	  the	  red	  error	  ellipse	  is	  larger	  than	  the	  one	  in	  the	  asteroids	  
predictions.	  Information	  on	  the	  event	  is	  similar	  as	  in	  the	  previous	  asteroid	  
cases.	  	  
	  
	  
	  

	  
	  
	  
	  



	  
	  
	  



	  
	  
	  



	  
	  
	  
	  



	  
	  
	  
	  



	  
	  
	  



	  
	  
	  



	  
	  


