


Introduction 
 
On the morning of Monday, May 9, 2016, a transit across the Sun of the 
innermost planet, Mercury, occurred. A transit takes place when a planet passes 
directly between the Sun and a superior planet, becoming visible against (and 
hence obscuring a small portion of) the solar disk. During the transit, Mercury can 
be seen as a very small black disk moving across the face of the Sun. 
 
Transits of Mercury occur in May or November with May transits being about half 
as frequent as November transits. They currently occur within a few days either 
side of May 8 and November 10. The interval between one November transit and 
the next November transit may be 7, 13, or 33 years; the interval between one 
May transit and the next May transit may be 13 or 33 years. May transits are less 
frequent than November transits because during a May transit, Mercury is near 
aphelion whereas during a November transit, it is near perihelion. Perihelion 
transits occur more frequently due to two effects: firstly, Mercury moves faster in 
its orbit at perihelion and can reach the transit node more quickly, and secondly 
at perihelion Mercury is closer to the Sun. 
 
During May transits Mercury has an angular diameter of 12" with these transits 
taking place at the descending node of Mercury's orbit. During November transits 
Mercury has an angular diameter of 10" with these transits occurring at the 
ascending node. 
 
The last three transits occurred in 1999, 2003, and 2006. The next two will occur 
on November 11, 2019, and November 13, 2032. A typical transit lasts several 
hours. 
 
Transits of Mercury with respect to Earth are much more frequent than transits of 
Venus, with about 13 or 14 per century, in part because Mercury is closer to the 
Sun and orbits it more rapidly. 
 
The goal of this project was to photograph as much of the transit as possible. 
The results are presented in the document. 
 
 
Observable Locations and Timetable for the Transit 
 
The figure on page 5 from the May 2016 Sky & Telescope magazine provides 
details about where the transit could be observed and timings for the event. The 
transit timetable are listed as daylight savings times. However, the state of 
Arizona does not observe daylight savings. From my location in Prescott Valley, 



AZ (Lat: north 34º 39' 8.0", Long: west 112º 19' 31.6") the timetable for the event 
would be: 
 

Transit Begins: 4:12 AM MST 
Transit Midpoint: 7:58 AM MST 
Transit Ends: 11:42 AM MST 
 

Sunrise at this location occurred at about 5:35 AM so the first 1.5 hours of the 
transit could not be observed. Following equipment setup and startups, target 
acquisition and focus refinement, image capture began at 6:08 AM, almost 2 
hours after the transit had begun. 
 
 
Equipment and Procedures 
 
The optical system was a Takahashi Sky 90 apochromatic refractor (500mm 
focal length, f/5.6) plus a TeleVue 2.5x Powermate, yielding the equivalent of 
1250mm focal length at f/13.9. A full aperture Kendrick solar filter was used. See 
page 6. 
 
The optical system was mounted on a Paramount MX German equatorial mount 
controlled using TheSkyX Pro on an Apple MacBook Pro. See page 7. 
 
All images were captured with a Canon EOS 60Da digital single lens reflex 
camera set at ISO 400 and controlled using Canon's EOS Utility software, also 
on the Apple MacBook Pro. Images were captured in Canon's Camera Raw 
(CR2) format and downloaded directly to the computer. Exposure time was 1/200 
sec from 6:08 to 7:23 AM; the exposure time was decreased to 1/1000 sec for 
the remainder of the event. 
 
Starting at 6:08 AM images were acquired at a 5-minute interval until 11:34 AM. 
From 11:34 AM until the transit ended, images were acquired at a 1-minute 
interval. A total of 84 images was acquired. 
 
Image processing and optimization was performed with Adobe® Photoshop CS6 
on an Apple MacBook Pro. Images were first converted from 16-bit RGB to 16-bit 
Grayscale. Levels stretching was performed to cover the full dynamic range of 
the image. Then Curves adjustment was made to reveal and accentuate details 
on the solar disk. A mild Unsharp Mask of 100% and 1-pixel radius finalized  
image optimization. 
 
 



Issues 
 
Theoretically, once the image acquisition sequence had been initiated on the 
computer, it could have been possible to leave everything unattended for the 
almost 6 hours of the event. However, two issues appeared that required 
attention. 
 
First, when image capture began, the telescope was almost horizontal viewing 
through high atmospheric extinction and haze. Approximately 1.5 hours into the 
event, the telescope was at a 20-30 degree altitude angle with significantly 
reduced atmospheric extinction and haze. As a result images had gradually 
become about 2 stops overexposed, requiring the reduction of exposure time 
from 1/200 sec to 1/1000 sec. Fortunately, this adjustment needed to be made 
only once and any resulting exposure issues could be compensated for in image 
processing and optimization. 
 
The second issue, focus drift, was much more pernicious. When the event began 
ambient air and equipment temperatures were about 50F, but at transit end 
ambient air and equipment temperatures had risen to the mid-70s. This 
temperature rise caused an almost continual drift in optimum focus. Focus had to 
be manually readjusted once every hour and some of the resulting images are 
clearly not in optimum focus due to focus drift during the time between 
readjustments. 
 
 
The Album 
 
The images in this album show the progression of the transit at about a 15-
minute interval from 6:08 AM to 11:34 AM. The last 10 images are at a 1-minute 
interval. The times stated on the images are good to within about 1 minute. 
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