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The Emergent Angle Frame for Sections

by Steve Doherty

Following the emergent angle frame for profiles we are lead to

the 4 coordinate frame for sections.

p = (g-s)/t (1a)
(gt+s) z(g-s)
y = + (1b)
2 2 (t2— (g-s) 2,172
¢ = 2 - @ohr ez (1)
r o= 22/ ((t2 - g2 42 (1d)
The inverse transform is
s = y-~-dpAl-p )1/2 (2a)
g = y+d@1-r) p/(l-PZ)l/2 (2b)
£ = d@r) / @-pH)? (2¢)
z = r d (2d)

We have assumed the velocity v is 1 . Figure 1 gives a

geometric view.
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Figure 1. The geometry of the transformation. A complete set of

descriptions is either (y, p, rs, d) or (g, s, z, t )

We will need the partial derivatives

2

5(75,7%—) = %*E%*%?s‘z ? ——(% ; %'—le (3a)
SEes t s 5 3w 3 (3b)
5—(%—%:7) - % ; —_%Ei) 3 0 (3¢)
i zs(i:? ;<é+2z:2ts ; 2((eiz> ) (B-T-z)Z) 0



where

angle

Qdd b

B =

(t? - @2
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These will be inserted into an equation of the form

2

+ ( P, op + r or + v, dy + dz od )2

2
- ( Pppoptr dr+y 9y +d 3d)"]Q

The definitions

of p,d, r

0

(4)

are the same as for the emergent

Thus, we have identically zero coefficients for

profile frame.
Qrp and de .
The coefficient of Q is
PP
2 2 2 (1—22)2
(p,"+p,”-p. ") = 2 2
& (2-r)“d
The coefficient of Q is
rr
( rgZ + rZZ _ rt2 y = (1—i2
4d
The coefficient of Qrd is
2(r d +r d ~-r d ) = 1
g g z z tt d
The new terms are . s
Ya o Y Yy Yy
The

_ - z(g-s)  _
2(dgyg'!-dzyz dtyt) 2 {-1+

coefficient of de is

28

B
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2

t
___}=0
B2

(5)

(6)

(7)

(8)
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The coefficient of Q is
yr
2,-1/2
- _ 2(g-s) _ p(d-p7)
2(ymg +3,T, Y T 8 (g+z) d (9
The coefficient of Q is
yp
2.1/2
. 1 Z a-pN) T
(ygpg Y, P) e (1+ %) - (1+53) (10)
The coefficient of Q is
yy
2
2 2 _ 2 _ 1 z,2 (g-s) -
g t Y, Ve ; (4 g) (1+ 82 ))
1 r .2 EZ
=—4—(l+2—_?)(l+l—p2) (11)

The resulting equation including the paraxial approximation

is
1 r 2 (1-p2)1/2 r
T+ (1 —Poyq +B2— (1+1-) 0
1-p VY d(2-n) 2-r P
p (1-pH? 1
+ Q + Q +-°- Q = 0 (12)
d(1_p2)l/2 yr (2-1) d2 pp d “dr
which simplifies to
2 2.2
Yr = —dz (1+—==5)0Q_- - )2
(2-1) 1-p YV da(e-r)- PP
201- 2)1/2 i . )
@n? P aphHt? T

This compares well with equations (11) in the emergence angle frame

of 12 June and equation (12) in the June 10 opus.



