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Accomplishments

Ray accuracy

Increased processing speed by a factor
of 5

Adapted the program to use input
from new FEA software

Program now accepts new optical
designs and predicts optical
performance for both the perfect
surface and an approximation of the
deformed surface

results

Program also has the ability to reflect
rays off of the actual deformed surface




Overview

® We need the ability to evaluate the optical performance of
deformed optical systems

® Current programs to do so either do not work because of
system upgrades or are inefficient and not very versatile

® They ray trace off of the ideal surface rather than the
deformed surface
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Optical Surface Analysis Code
(OSACQ)

® OSAC

Previous program for ray tracing deformed optics
Written in Fortran

Obsolete due to several system upgrades

® OSAC-like Program

Written in Matlab
Slow

Not very versatile

No longer have the ability to retrieve the FEA data




Improved program

Now accepts data from new FEA input files
Increased processing speed by 5x

User input allows for more versatility and variability in
results

Helped develop GUI

Now able to deflect the rays off of the deformed surface




Modeled Deformed Surface
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OSAC_Plot

Raytrace Data
T

Plot Type Pixel size ()

| contour 50

Pixel scaling

(®) Logarithmic

Clear Data

Run raytrace

Generating 14400 rays

Raytrace status

a 1
Unsuccessful rays for surface 1: 0
Tracing surface 2
Unsuccessful rays for surface 2: 59
Global Optimal Focus: X:-0.054611 Y:-6.9707e-05 Z:5708.56 RMS Rad:
Planar Optimal Focus: X:-0.017175 Y:-7.6276e-05 Z:5707.15 RMS Dia:0.57383
Planar Design Focus: X:0.0 Y:0.0 Z:5707.15 RMS Dia: 0.52762
RMS Dia.(arcsec) - 19.0691 Half Power Diameter (arcsec) - 11.9789

Surface 1 ion file Surface 2 ion file

System Parameters.
0

5707.15

163.135
163.877

96

o

X (mm)
X coordinate of aperture center
Y coordinate of aperture center
Position of focus in GCS
Number of Surfaces
Az angle of incoming ray bundle
Elev angle of incoming ray bundle
Inner aperture radius
Outer aperture radius
No. of rings (0 = random rays)
No. of spokes (or rays if MING=0)
Finite source distance (0 = infinite)
Start angle for partial annulus
End angle of partial annulus

Zoffset (0 wrt GFOC, 1 wrt ZOFF)

Surface 1 Parameters
0

508

-5.3253e-05

-1.1932

163.506

P-153_resid_set59.dat S-153_resid_set59.dat

Surface 2 Parameters
X coord of surface centerin STD 0

Y coord of surface center in STD

Z coord of surface center in STD 163.5
Conic constant (1 - eccentricity"2) -0.00047941
1/2 linear term in surface equation -3.544
Radius of surface at center (Z0=0) 161.861
Azimuthal misalignment of surface

Elevation misalignment of surface

Length of surface

Real part of dielectric constant

Imaginary part of dielectric const.

Convexity switch (1 for convex)

Deform switch (1 for deformed)

X-ray switch (1 = X-ray, 0 = conv.)




Finding the Deformed Surface

Reflected ray
Reflected ray

r Deformed
S surface
Z

|deal
surface




Results

|deal Surface

RMS dia: 0.011 arcsec

Deformed Surface

RMS dia: 0.396 arcsec
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Future Work

® Now that it's working for two surfaces, make sure the rays
are finding the deformed second surface

® Work with slopes generated from FEA program rather than
calculated slopes
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