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- The
Problem: A
perfect lens
isn’t
possible

The First Example: Hubble’s Aberration
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The aberration was 1/50 the thickness of a human hair


http://www.alevelphysicsnotes.com/astrophysics/telescopes.php
http://www.alevelphysicsnotes.com/astrophysics/telescopes.php

» Zernike polynomials are a Q
complete set of orthogonal
functions over a circular <:> 0
aperture, used to expand the
wavefront shape into a series of

components O @ @ O
» Used to characterize the C} @ @ @ Q
aberrations of optical systems

Zer“|ke Y » each term represents a O @ @ Q
| - y unique and independent
PO')’“()“"aIS aberration mode u
» Real life example: Your glasses = ¢
rescription! |
preserty xe+
> Zernike polynomials are widely A Y i)
used in telescope design,

adaptive optics systems, and the »

analysis of telescope T
performance. QMM
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Results

SCAO1l - Zernike 4 combined with 1-15

Z2: 1 Z2: 2 Z2:3
- z24+21 g 24 +22 g —- Z24+723
0.167 —— Individual Z4 @ —— Individual Z4 @7 —— Individual Z4
—— Individual Z1 s - —— Individual 22 5 —— Individual Z3
0.14 = =
o o
n n
0.12 A w A
& - & -0
0.10 w w4 =
o —— e S A a
T T T ; ; T T T T T T T T ; T
—0.04 —0.02  0.00 0.02 0.04 —0.04 002 0.0 0.02 0.04 —0.04 002  0.00 0.02 0.04
WFE (nm) Z2: 4 WFE (nm) Z2:5 WFE (nm) Z2: 6
24 + 24 g - 74 + 75 g 24 + 26
0.16 1 —— Individual Z4 871 % —— Individual Z4 9] —— Individual Z4
—— Individual 4 s S —— Individual Z5 s - —— Individual 6
-
0.14 - = =4
o o
n n
0.12 4 H A >
3 | D S e
0.10 & & 4 . /_,
o a v
: - T . . : : T T T - : T : :
—-0.04  —0.02  0.00 0.02 0.04 —-0.04 —002  0.00 0.02 0.04 —-0.04  -0.02  0.00 0.02 0.04
WFE (nm) Zz2:7 WFE (nm) Z2: 8 WFE (nm) Z2:9
—- 74+ 277 ’g 74 + 78 g - Z4+79
0.16 1 o9 —— Individual 4 ] —— Individual 4 Z RN —— Individual Z4
~ —— Individual Z7 s . —— Individual Z8 s S —— Individual 29
0.14 = e
a 2 o
0.12 w WA
3 - 3
0.10 w < /, b
a \ o
T : T ; ; T T T : : r T T ; :
—0.04 —0.02  0.00 0.02 0.04 —0.04 —002 0.0 0.02 0.04 —0.04 002  0.00 0.02 0.04
WFE (nm) Z2:10 WFE (nm) Z2: 11 WFE (nm) Z2: 12
4 + 710 ’g - 74 +711 'g 74 + 712
0.16 1 —— Individual Z4 81 —— Individual 4 81 —— Individual z4
—— Individual Z10 © S, —— Individual Z11 T —— Individual Z12
0.14 \ = =
)% o o /
. / n n /
012+ N / w u ]
. / = g /
0.10 % & N
o a e
—0.04 —0.02  0.00 0.02 0.04 —0.04 —002  0.00 0.02 0.04 —0.04 -0.02  0.00 0.02 0.04
WFE (nm) Z2: 13 WFE (nm) Z2: 14 WFE (nm) Z2: 15
24 + 713 g 24 + 714 g —o- 24 +715
0.16 ¢ —— Individual Z4 17 —— Individual Z4 a1 e=e —— Individual Z4
—— Individual Z13 & —— Individual Z14 © \\ —— Individual Z15
0.14 = : =4
(=] / (=]
0.12+ o \ - / w
< \ } / 4
0.10 L : w4
o o
: : T . . . . T T : : T T .
-0.04 —0.02  0.00 0.02 0.04 —0.04 —002 0.0 0.02 0.04 —0.04 002  0.00 0.02 0.04
WFE (nm) WFE (nm) WFE (nm)

Frequency

100

80

60

40

20

PSF R(EE50) for SCA02 - Comparison of WFE

0.10 0.12

PSF R(EE50)

They are displayed to not overlap

0.13 0.14

WFE Values
3 WFE -0.04
[ WFEO
[ WFE 0.04

B
S
0.16

Values on the bars represent the original PSF numbers for each group.



Conclusion

In most cases, adding additional WFE to the roman optics does not significantly impact
our desired PSF and we are still within our allocated budget for both WFE and PSF
R(EE50)!
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