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containing l o c a l  ver t ical ,  the  rate of change of 'Q 

apparent image rotation. It is desirable t o  solve for dQ/dt 

only i n  terms of t he  knuwn parameters of la t i tude  (@), declination (S), 

is the  rate of 

loca l  hour-angle (E), l a t i tude  rate &/at, and the t o t a l  rate of change 

from a l l  causes of loca l  hour-angle, &/at. 

Formula and then the Bosine Formulal t o  the spherical  t r iangle  P!ZS 

Application of the Sine 

produces equations 1 and 2 respectively. 

Sin Q = - - s in€  Cos h 

$in@ - Sin h Sins  
Cos6 Cos h Cos Q = 

Renee, equation 3: 

Cos6 cos4 Sin€ 
Sin@ - (Sin h Sinb) Tan Q = - 
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Again the QosimzPorxtmla..: i n  t r iangle  PZS gives the elevation (h) as 

Sin h = Sin4 Sin6 3. Cos4 Cos8 COS€ (4) 

Elimination of 

the t i m e  dependent variables 4 and E only: 

h from equation 3 gives the desired r e su l t  i n  terms of 

Taking the t o t a l  derivative and applying standard trigonometric substi-  

tut ions results i n  the f i n a l  expression for  the rate of apparent 

image rotation: 

d4 
a t  - COS% Sins Cos6 

(sin@ coss - COS+ Sin5 COSE)' 

here equations 2 and 4 must be used t o  evaluate numerically Cos Q for the 

general case. 

i n  the solution for 4 = 6 when €30; i .e .  at the observer's zenith. 

This is  correct 

t r iangle  collapsing through the right angle apex. 

Q$x/2 f o r  E 

It is immediately evident that there i s  a large singularity 

for  it corresponds t o  the case of one apex of a plane r ight  

In  t h i s  case however, 

small but not zero, so  t h a t  for-regions near the 



singular i ty  the solution is still wellbehaved. 

s ingular i ty  for @ = S b s ( / 2 ,  &ere the spherical  t r langle  collapses. 

There is another r i o m l  

It may be illuminating t a  evaluate equation 6 for  t he  circumstances of 

the 1965 eclipse as observed from t he  NASA CV-990. The i n p t s  f o r  mid- 

t o t a l i t y  are: 

h = -+ 65' 

E = 9' (&12:25 l oca l  t i m e )  

For ease i n  application t o  re la t ive ly  short straight f l i gh t  paths, 

de/dt and d@/at can be evaluated as 

3 arcmin 
= (1 + Sin  CJ ) 15 a t  e 

ad 
a t  - =  ss cos c3 

Bere 15 arcmin/min i s  the diurnal rotation rate, Ve 

of the ear th 's  surface at me equator, 

and Cj 

is the  l inear  velocity 

SJ is the ground speed of the a i rc raf t ,  

i s  the t rue course followed. 
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For SJ =%MS. and C = 7 8 O ,  the solution becomes! J 

surface Gate a i r c r a f t  geometry de 
speed dt 

factor 

Thus the image did appear t o  ro t a t e  8.6 aesees during the  9.70 minutes of 

airborne t o t a l i t y .  

t h i s  would cause a 2.3 arcminute azimuthal blur. 

d i s tor t ion  as mny coronal features have one dimension smaller than 1 

arcminuts i n  subtense 

On a one minute photographic exposure at 10 R@, 

T h i s  i s  a s ignif icant  

Conveniently fo r  airborne ecl ipse observers and others who generally 

observe near l oca l  noon, equation 6 approaches the rather concise 

l i m i t  given In  equation 9 as E approaches zero. H e r e  it is  assumed that 

* f 6. 

cos0 

This a lso  serves as a check of the  solution, since for  

equal t o  6, h is  approximately constant and equal t o  fi/2 - (0 - 8)  

@J constant and not 

2"s €--PO+_ e 



This permits simple different ia t ion of equation 1, which also produces 

equation 9. 

1965 eclipse gives 

case. 

Applying equation 9 t o  the above circumstances of the 

dQ/dt = 58 a.rcmin/min o r  10 percent e r ror  i n  t h i s  

Because the image is steady i n  i n e r t i a l  space, a properly or ient  

i ne r t i a l ly  s tabi l ized platform can d i rec t ly  compensate for the  

platform rotation. 

those experimenters contemplating prolonged observations of extended 

images from aircraf% platforms. 

actual 

It is hoped t h a t  these remarks may be of use t o  
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