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Introduction

~ @ Motivation:
o Define requirement for AM2 order of correction.
o Optimize correction over wide FoV(GLAO)
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® AM2 at -280m for TMT

o Slightly worse correction compared to 0 m conjugation.

® Science FoV: 8'x3’ (WFOS: 8.3'x3’)
® Use 4 bright NGS WEFS on square grid

® Turbulence
o Height:
e ht=[0 500 1000 2000 4000 8000 16000]m

o MK13N 50 percentile: r0=0.186m
e Layer weight: [0.4557 0.1295 0.0442 0.0506 0.1167 0.0926 0.1107]

o ORM 50 percentile: r0=0.178m
e Layer weight: [0.2524 0.1925 0.1192 0.0803 0.1160 0.1479 0.0917]

o MK13N 75 percentile: r0=0.135m
e Layer weight: [0.3952 0.1665 0.0703 0.0773 0.0995 0.1069 0.0843]

Information Restricted Per Cover Page TMT.AOS.PRE.17.059.DRF02 3



IS
TMT

Thirty Meter Telescope

FoV Averaged AnisoplanaticiVWEE
foralSingleNiayeraU=0rs11) R

=0.3m)

Residual WFE (r0

Information Restricted Per Cover Page

.................................

— AM2 at -280m |/
______________ —— AM2 at ground
........................................................................ AM2 at 200m |
PR L L L P S S S S L M |
10° 10’ 10° 10° 10*
Layer Height (m)

TMT.AOS.PRE.17.059.DRF02

o



> AM2 correction with Differe
TMT ) Order:30

Thirty Meter Telescope

T I I I I T 1 500
50+ -
45 - 1400
401 1300
35| 20'x20’ 24’x24’ 28'x28" 30°x30
11200
30F
o 11100
20 F 10'x10’ 12’x12’ 14’x14’ 16’'x16’ 1 b 11000
‘= =
- 1900
O ] E i
800
4'x4’ 6'x6’ 8'x8’
| ‘ l 1 1 700
30 40 50 60

Information Restricted Per Cover Page TMT.AOS.PRE.17.059.DRF02 5



TMT

Thirty Meter Telescope

With larger FoV:

e Correction degrades

* Impact of AM2
conjugation increases

e fit2x2: Assume perfect
knowledge of
turbulence. Fit to DM
using 2x2 directions
(corner)

e wfs2x2: Actual
performance with 2x2
guide star asterism.
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OL
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olid: Closed loop
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® 30” Imaging FoV. 60” Chop Field [2011 by M. Chun]
® WFE: <750nm or 350 nm (goal)
® Uses Single DM

® WFE is dominated by anisoplanatism

© 350 nm fundamental error over 30”x30” FoV.
® 115 nm DM fitting error with order 30x30 correction

© 410 nm over 60”x60” FoV.
© AM2 conjugation makes negligible difference
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® \Wide FoV instruments benefit from low order
(mode) AM2 (~30x30)

o Limited by anisoplanatism
o GLAO: 10% (400nm) to 30% (1000nm) reduction in FWHM
o MOAO

® Sufficient for MIRAO

® Small FoV instruments would benefit from higher
order AM2

o Woofer for NFIRAOS+
o LTAO (HROS)
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