REFLECTION RAY-TRACING:

reference & illumination angles are measured “the long way around” and
the object beam is in the +z direction
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All angles on this page are the usual external angles.
The usual time that internal angles (the 6') are used is in the “fringe-tip and -separation”

calculations, and the “z-equation” for the allowed angles (if you use that approach).

The angles and wavelengths are first determined by those calculations, and are then plugged in to
these focus equations to solve the imaging questions.



Off-Axis Reflection Holography
(direct, forward, m=+1 reconstruction)
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recall: Snell's Law: sin Oy ext = 7 -Sin Oy ing also: Mgy Aext = MintAint

tilted - stacked - mirror representation:
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X-, 7 -grating representation (all m):

$in Oobj ext = SiNOref ext _ 1 m sinBoutext — SinGiLext = means that 1/R and cos26/R still work!

/ll,ext d /,LZ,ext
€SO int — €08 O €08 Oyt int —C08 By
m-4 obj.int refint _ ny-ty-m out. It ALt (+1, Goodman - Heisenberg Uncertainty)
)“1 ext ]‘2 .ext

Special Case: On-Axis Reflection “Denisyuk” Holography
(direct, forward, m=+1 reconstruction)

Oref,ext = 180° = Ogpj ext » 50 Piip1 = Pyip2 =90° (conformal fringes)

so that: Ogyt ext = 180° — Bijy ex¢ (mirror reflection)

1 2-n
_ 1
o7 COS(eobj,int)
1 1,ext
h _n
A A
1 2. n,
A = Cos(eout,im) ’
2 2.ext
€08 Bobj, int €08 6 in

or pulling it together: n; -4 (%1, GHU)
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RSHRINK: definitions of variable
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Reflection Gratings, forward reconstruction (m=1): RSHRINK pseudo-rules for TK-Solver+:
§ 1) Btip1 = (Bobj,int + ref,int)/2 "fringe tip angle during exposure"
()
E 2) Gip2= (Bout,int + Gl int)/2 "fringe tip angle during reconstruction"
\IJ 3) to=(1-shrink/100) -t4 "simple shrinkage definition"
I}
® 4)  ty-tan(Byip1) = to -tan(Byipo) "fringe x-span constancy"
N
E 5)  diffy = (6ref,int — Oobj,int )/2 "diffs are handy variables"
<
w -
g 6)  diffp = (6iy,int— Bout,int /2
0
= 7)  (1/Aq) = (2/Aqint) -cos(90°+diff) "fringe separation during exposure"
X
% 8) (1/A2) = (2 /hojnt) - cos(90°+diffo) "fringe separation during reconstruction"
o
9) d-cos(Btjp1) = A4 "change of fringe separation”
10) d-cos(@ijp2) = A2
11) tq -Siﬂ(@tip1)/A1 =tp -Sih(@tip1)/A2
12) sin(Bybj,ext) = N1 *Sin(Bopj,int) "Snell's Law sequence"
g 13) sin(180° — Bref ext) = N1 -SiN(180° — Oref int) "in case arcsin is limited to quads | & IV"
[}
o 14) sin(180°- 9i||,ext) =no -sin(180°— Glll,int)
%)
% 15) sin(Bout,ext) = N2 -sin(Bout,int
c
3 16)  Aext = N1 Mint "int vs. ext for wavelengths"
£
17) Aoext =2 -A2int
18) Aext/d = sin(180° — Bref ext) — Sin(Gopj,ext) "interference equation, x-component"
o) 19) Apext/d = sin(180° — By ext) — Sin(Boyt ext) "diffraction equation, x-component"
C
[ay)
g (cos(By int) — cos(Bout,int) - (1/A2int) "z-component match"
20) Oref,int = Btip1 + diffs "restatements, if needed"
21) 6 int=Byjp2 + diffo



