
TSE 11 JULY 2010 (354 days later)	


	
  •	
  Another	
  very	
  long	
  totality	
  	
  at	
  
	
  	
  	
  	
  point	
  of	
  greatest	
  eclipse	
  
	
  
•	
  But,	
  in	
  mid-­‐Ocean	
  was	
  	
  
	
  	
  	
  not	
  readily	
  accessible	
  
	
  	
  	
  	
  	
  2500	
  km	
  from	
  TahiB	
  
	
  
•	
  Sparse	
  umbral	
  land-­‐	
  
	
  	
  	
  fall	
  with	
  liDle/no	
  
	
  	
  	
  conBngency	
  mobility	
  
	
  	
  	
  &	
  logisBcal	
  challenges	
  
	
  	
  	
  	
  –	
  Cook	
  Islands	
  
	
  	
  	
  	
  –	
  French	
  Polynesian	
  atolls	
  
	
  	
  	
  	
  –	
  Rapa	
  Nui	
  (Easter	
  Island)	
  
	
  	
  	
  	
  –	
  Southern	
  Bp	
  of	
  South	
  America	
  at	
  sunset	
  (El	
  Calefate)	
  

map	
  source:	
  
F.	
  Espenak	
  	
  



TSE 11 JULY 010	



Land Choices Were Few  
Cloud Cover Probabilities Were High 



TSE 11 July 2010	


(again) USE AN AIRCRAFT! 

DEPLOYMENT/RELOCATION	
  FLEXIBILITY	
  
To	
  Find	
  	
  the	
  BEST	
  Spot	
  in	
  the	
  Area	
  of	
  

Opera4ons	
  for	
  Observing	
  

CLOUD	
  OBSCURATION	
  AVOIDANCE	
  
Clear	
  Skies	
  Virtually	
  Assured	
  

TOTALITY	
  PROLONGATION	
  
Aircra@	
  Speed	
  Extends	
  the	
  Dura4on	
  of	
  

Totality	
  

SKY	
  TRANSPARENCY	
  
Significantly	
  Improved	
  —	
  Lower	
  Par4culate	
  

ScaJering	
  

SKY	
  DARKNESS	
  
Much	
  Higher	
  Coronal	
  Contrast,	
  Visibility	
  

to	
  Larger	
  Distance	
  

IMPROVED	
  ASTRONOMICAL	
  “SEEING”	
  
“r_naught”	
  Decreases	
  with	
  Increasing	
  

Al4tude	
  
REDUCED	
  ATMOSPHERIC	
  TURBIDITY	
  
Vor4city	
  &	
  Sheer	
  Decline	
  in	
  Power	
  Above	
  

Tropopause	
  

MORE	
  PANCHROMATIC	
  
TRANSMISSIVITY	
  

IR	
  and	
  UV	
  “Windows”	
  Open	
  Up	
  or	
  are	
  
Extended	
  

UNPARALLELED	
  HORIZON	
  REACH	
  &	
  
OBSERVATION	
  VISTA	
  

Apparent	
  Horizon	
  ~	
  300	
  km	
  distant,	
  
depressed	
  3.5°	
  @	
  40,000	
  @.	
  

ESTHETIC,	
  ETHERIAL,	
  EXPERIENCE	
  
There	
  is	
  nothing	
  quite	
  like	
  it…	
  



TSE 11 July 2010	



To Significantly Increase Totality  
Duration Need to Fly Where  
Umbra Velocity is Minimum  
  Location of Greatest Eclipse:  
                                2157 km/hr 
LogisBcal	
  ConsideraBons	
  
	
  –	
  Aircra^	
  CapabiliBes	
  	
  
	
  	
  	
  	
  (Range/Endurance)	
  
	
  

	
  –	
  Aircra^	
  Availability	
  
	
  	
  	
  	
  (Willingness	
  to	
  Charter)	
  
	
  

	
  –	
  Aerodrome	
  CapabiliBes	
  
	
  	
  	
  (Must	
  be	
  Able	
  to	
  Support	
  Flight	
  OperaBons)	
  
	
  

	
  –	
  Cost	
  (“Wide-­‐Body”	
  A/C	
  preclusive	
  window-­‐to-­‐seat	
  raBo)	
  	
  

USE AN AIRCRAFT! 

with a  
suitable 
aircraft 

9-1/2 minutes! 



 NO suitable aircraft availability in situ or with ferry from: 
 Tahiti, Chile, Argentina, New Zealand, New Caledonia, Hawaii 
 or almost anywhere else!   

EFLIGHT 2010 CHARTER REQUIREMENTS 

THE PERFECT Plane & Company for EFLIGHT 2010 
 • Met ALL Requirements (and More!) 
 • Normally used in support of Australian Antarctic Program 
   (~ 9 months/year) with mid-July “off-season” – AVAILABILITY 
 • Owners, Operators, Crew DEEPLY Motivated and Engaged 
   by the Technical Challenges --  not “just another charter!” 

The SkyTraders Airbus A319-115 LR/CJ 
EXCEPT…  

 



The SkyTraders Airbus A319-115 LR/CJ 

THE PERFECT Plane & Company for EFLIGHT 2010 

The Perfect Cabin (Seat to Sun-side Window) Configuration Plan 
 

“No Seats? … No Problem!” 



The SkyTraders Airbus A319-115 LR/CJ 
No “Guessing”: Months ahead SkyTraders Provided Detailed 

Measures & Photos of the Window, Wall and Floor Viewing Areas 



The SkyTraders Airbus A319-115 LR/CJ 
SkyTraders Removed (Annoying) Plexiglass Panels in 
Front of All Windows for the EFLIGHT and Provided 

Window “Templates” for Photographers for Planning Purposes  

The	
   cabin	
   window	
   has	
   an	
  
outer	
   pane,	
   an	
   inner	
   pane,	
   a	
  
rubber	
   seal.	
   The	
   outer	
   pane	
  
and	
   the	
   inner	
  pane	
  are	
  made	
  
of	
   transparent	
   stretched	
  
acrylic.	
   The	
   inner	
   pane	
   has	
   a	
  
vent	
   hole.	
   The	
   rubber	
   seal	
   is	
  
made	
   of	
   synthe4c	
   rubber.	
   It	
  
holds	
   the	
  outer	
  pane	
  and	
   the	
  
inner	
   pane	
   in	
   their	
   posi4ons.	
  
The	
   rubber	
   seal	
   has	
   two	
  
center	
  marks.	
  



The SkyTraders Airbus A31-115 LR/CJ 
And for those who wished to anchor equipment to the 

seat-latch rail system… 
 

No “guessing” there as well. 



EFLIGHT 2010 

BASELINE PLAN 
Centrally Intercept the Moon’s Shadow @ 39,000 ft AMSL 

From 2500 km East of Tahiti, French Polynesia at 19:20 UTC	



(Wave to our friends on Hao Island on the way out and back).	





PLANNING PREDICATION ON MOST RECENT PRIOR FLIGHT – 2008 
The LONG View from On High (Horizon ~ 400 km) 

EFLIGHT 2010 would optimize the “shadow viewing” opportunity	





PLANNING PREDICATION ON MOST RECENT PRIOR FLIGHT – 2008 
The DARKER View from On High (above ¾ of the Atmosphere) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

EFLIGHT 2010 more deeply centered in a wider umbra 
With the Sun higher in the sky (smaller LOS airmass) 



PLANNING PREDICATION ON MOST RECENT PRIOR FLIGHT – 2008 
TSE 2010 PLAN for TOTALITY and SHADOW VIEWING	



 



The Eclipse Geometry and SkyTraders A319-115 LR/CJ 
Would Allow ~ 9-1/2 Minutes (+/- ~ 10 s) of Totality  

(with statistical historical winds aloft* &  dispersion)	



* Median Historical Winds (FL 390, 20S/126W,mid-July): 270°/55 kts	



PLANNING PREDICATION ON MOST RECENT PRIOR FLIGHT – 2008 
Planning for a Record Setting LOOOONG Totality	



 



AND THEN… IT ALL CAME TOGETHER 
 

TAHITI, FRENCH POLYNESIA 
 

08 JULY 2011 (TSE 2012 minus 3 Days)	





                       * Assuring no bureaucratic delay of takeoff: 
Minister Hamblin has final executive authority  
over  all operational aspects of F’AAA Airport	



“Contingency” Planning.  Rick and Glenn invite the French Polynesian 
Minister of Tourism* (and 1st Lady Tsong) On-Board EFLIGHT 2010	





As the Tahitian Sunset Wanes on the Evening of 09 July 2010 
our EFLIGHT aircraft (VH-VHD) and crew arrived on schedule in F.P.	





As the Tahitian Sunset Wanes on the Evening of 09 July 2010 
EFLIGHT 2010 UMBRAPHILES Gather for a Pre-Pre-Flight Briefing	





10 July 2010 Morning   VH-VHD Awaits Behind the F’AAA  Airport 
Service Road Curve for our (EFLIGHT -1 Day) Pre-Flight Inspection 

  
	





10 July 2010 Morning   Clearing Security for Airfield Access 
Our Pilot-in-Command     Our First Officer   &   Anxious Umbraphiles 

  
	





/Users/glnn/
Desktop/

TSE2010_IMA
GES/

TSE2102_TRI
P_PICS_AS_J

PG/
TAHITI_ECLIP
SE_099.JPG 

10 July 2010 Morning   VH-VHD  Airbus A319-115 LR/CJ 
DELIVERED AS PROMISED and READY TO GO	





10 July 2010 Morning   VH-VHD 
 

Up-Front: PIC and F/O Prepare for a Power-Up and Full Systems Check	



AND… 
To load the EFLIGHT -1 Day 

Baseline Flight Plan 
Into the Flight Management 

Computer 	





10 July 
2010  

 
In 

The 
“Back” 

 
 

Eclipse 
Viewing 

Cabin 
Check 



11 July 2010 Midnight	







11 JULY 2010  
Flight Crew Pre-Flight – All Systems Go!	





FINAL	
  FLIGHT	
  PLAN	
  UPDATE	
  	
  
WITH	
  IN	
  SITU	
  

WINDS	
  ALOFT	
  EXPECTATIONS	
  
	
  

EXPECTED	
  DURATION:	
  9	
  m	
  23	
  s	
  



11 JULY 2010  All Aboard!	







Umbraphiles from all walks of life and all over the globe…	





11 JULY 2010  EFLIGHT Dawn on Eclipse Day Morning	





11 JULY 2010  EFLIGHT Sunrise on Eclipse Day Morning	





18:57 UTC: AWAITING THE SHADOW!	





19:09:40 UTC: THE SHADOW COMETH!  
Cloud	
  tops	
  earlier	
  seen	
  at	
  19:02	
  UT	
  extending	
  all	
  the	
  way	
  to	
  the	
  400	
  km	
  distant	
  horizon	
  

disappeared	
  as	
  an	
  umbral	
  	
  veil	
  of	
  gray	
  darkness	
  drew	
  cover	
  over	
  the	
  ocean	
  below	
  and	
  sky	
  above	
  
with	
  chromospheric	
  light	
  aglow	
  above	
  the	
  3.5°	
  depressed	
  astronomical	
  horizon.	
  





Immersed	
  in	
  the	
  Umbra	
  

Photo:	
  Fred	
  Espenak	
  



IMAGING TOTALITY 
 

Camera1:  NIKON DX3 DSLR 
Lens2:       NIKON 80-400 VR 
Provided by:     J. Moskowitz1 
                         J. Pasachoff2 
Configuration:  f/5.6, ISO 200 
Exposures:     1/500 to ½ sec 
Ramp:    log-normal up/down  
Control:             SEM (Jubier) 
Frames:              Thirty of 212 
Time span:          9.5 minutes 



mid-Corona < 3 Rsun 
 

Camera1:  NIKON DX3 DSLR 
Lens2:       NIKON 80-400 VR 
Provided by:     J. Moskowitz1 
                         J. Pasachoff2 
Configuration:  f/5.6, ISO 200 
Exposures:     1/500 to ½ sec 
Ramp:    log-normal up/down  
Control:             SEM (Jubier) 
Composite:  6 of 212 Frames 
Time span:          9.5 minutes 



OUTER-CORONA < 8 Rsun.  Composite 32 of 212 frames 



RIGHT ON THE TIME-CORRELATED MARKS 
EFLIGHT PLANNED, FMS EXECUTED, GPS TRACKED	



KEY PRE-PLANNED NAVIGATION TIME-CORRELATED WAYPOINTS!
REAL-TIME GPS TRACKING OVERLPLOTTED ON FMS DISPLAY!….. 

in situ 
correcti

on 
for 

in-flight 
winds 
within 

plannin
g 

margins	





	



The  11 July 2010 Total Solar Eclipse	


	



A Remarkable, Record-Setting,  Adventure @ 39,000 ft	





9m 23s – One for the Record Books	





And Then, It was HISTORY!	






