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TMT

Thirty Meter Telescope

Imager optics
Nominal (at single wavelength)
Fabrication / alighment error
Polishing error
Cooling effects
Chromatic aberration
Measurement error
Vibration
ADC
Pupil shift
Polishing error
NFIRAOS — IRIS I/F error

Total (at single wavelength)

7
10
33.4
6 (TBC)
5 (TBC)
2
8 (TBC)

TBD

TBD

TBD
37.3+TBD

TBC
TBC
TBC

TBD

NAC)J

National Astronomical
Observatory of Japan

Terms WFE before DM WFE after DM
correction (nm) correction (nm)



Thirty Meter Telescope

Window 6 4.24
Filter 6 4.24
Collimatorl 6 12.0
Collimator2 6 12.0
Collimator3 6 12.0
Cameral 6 12.0
Camera2 6 12.0
Camera3 6 12.0
Fold mirrorl 3 8.49
Fold mirror2 3 8.49
Fold mirror3 3 8.49
Total (RSS) 33.41

EuERs GJ

N tlonal Astronomica
vatory of Japan

—

MELREI=ZD
j]L"CL‘%)
JEBKmEERICxIL

T6nm rms

FHEERISXLT

3nm rms
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® 165mm#A D EKME E K

o BBEMRZL
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o A—TaTEL




> H #2®25mm ==t

TMT D R ) )L

TR —
Y7L Eix a—F4>Y B 5t Egab B Ette
Sample A BRA R FERZEE 99.7% SOC
Sample B BRA R REE(T=ER 98-99% SOC
Sample C BRA R REE(T=ER 98-99% OdClJ

atELLY084-243 72
b il X — 7 — | EfE
cOCJ: HAEZZ:%: SOC : W4t~ ta=7 =& 6
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T™MT NAC

Thirty Meter Telescope 7 Observatory of Japan

Vacuum pump R




WRIS

Infrared Imaging Spectrograph

Buxws 4

T™MT NAC

Thirty Meter Telescope Observatory of Japan

Sample A (FEARZEIR) Sample B (fREEFR{FTEER)

RERSEEOANEHBEENAKREL,
REBRMERI—TO T DY UTILIEERRENGEIENARONS,
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TMT

Thirty Meter Telescope

am?le—A(ﬁw D

0.8ke_ R (77K) = 126[m] 1/RX 4
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NACJ

National Astronomical
Observatory of Japan
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Infrared Imaging Spectrograph

T™MT NAC S
National Astronomical

Thirty Meter Telescope Observatory of Japan

r

Non-coated substrate Coated mirror
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TMT

Thirty Meter Telescope

330mm

1200mm

NAC)J

National Astronomical
Observatory of Japan

AT-AT2

BERAT—
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TMT

Thirty Meter Telescope

WRIS

Infrared Imaging Spectrograph

National Astronomical
Observatory of Japan
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» — WNIRIS
1It TOCUS f:—)ms)ver /)
T™T

I _n - - —'—' P - NA=
Thirty Meter Telescope Y 4 FI “_U = j) o f),f")’ H 'I/ ‘Jv X J U:jj{ it an oy i

B Z4Ygo

GPI Application

A
Sm Aperture B ZY30 surface/Wavefront Map N

— N
B ZYygo0 Oblique Plot N — A 7 % )
MEASURE g +0.11670 = ] /f/ o

toelyee Bl REFRELL
Mask Data 9 f-d~ o
Save Data wave
Load Data -0.33434
wave
Calibrate 234
Reset

Measure Cntrl

Analyze Cntrl

R REBOAR

-0.33434
Fiducial Conti o N
PV 0.451 wave /\9 /‘i\ 1ﬂ-b\
rms 0.049 wave ~ ~ N
MNoDF B H R
S/W Profile Power 0.241 wave 12 73N

Size X = Removed: PST TLT PWR Trimmed: 0O b\:&) L/*Lf-d:ll\
. (o]

Slope Mag Size Y cm Aperture OD (%): Aperture ID (%): Filter: off
sl X :
ope @ ZYygo surface/Wavefront Profile s zygo Intensity Map a4
Slope Y
+0.20000 —
ESH +0.05000
MTF @ )
. 8 - 310nm PV

MTF Profile =0.10000
Zernikes = 1

20.25000

@ |

I i
ISOo 10110-5 -0.40000 -

: l T T T T | T T T T | T T T T | T
0 50 100 150
SynthFringes Distance {(pix)
PV 0.111 wave rms 0.024 wave

B Z4g0 Measurement Attributes <4
Anal Att i
natyze r Wed Jul 03 10:10:50 2019 Data Sign: Normal
EEOCESS P/N: Scale Factor: 0.5
Report

S/N: Camera Res: Hrm
Units

Video Monitor




Thirty Meter Telescope

coldtemp_far_1000_20190703_1 sub data
sphe coeff = -1.180E-10

quadra coeff = -2.000E-10 coldtemp_far_1000_20190703_1 sub data
rms = 2.124 nm best fitting o
(
200 - 10
200 1
i -
175 — — —50
-
3 {$=% -5
150 rggl‘-g_ 150 1
SR - —100
T BT
w125 3
! N th
3 4R .o £
>, 100 = 100 1 - 150
75 B
: - 50 1 —200
50 -
&
25
-10 0 -250
25 50 75 100 125 150 175 200 0 50 100 150 200

X [pix]

R AR B 53 [tilt, defocus. quadrafoil, BRETIRZE TfittingL 1=, fitting#6 B (&
V)T T IN—F %A, fittingD FEZErms~2-4nm,

14

National Astronomical
Observatory of Japan
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o FENTDSEH(1)
o S 2K
o MAZEMR E1#¥226.274 mm (=160 x sqrt(2) mm)
o UAREMR —i4 160 mm
o HgE
o 77U (@), Bk (B EF%1,200mm, MH)
o [EREZINEREF—FBZNEH2OESITER
o EtrRDES25mm
o A—T42Y
o ERDCTELY RELGM B DYMMHEERE
e [EX103/0Y
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& - ——
TMT fﬁwzﬁ'%T)b - JANESHT NAD

o FEMTDEME(2)
o RE
® AT =-223K (300 K Hid> 77 KAND A HEHE5E)
o
o MM (BN —TJZxFMEL). BEZRILICKIRAVTADHE
FI
o ¥%

® B iR :Fused silica (E =71 GPa, v=0.17, a = 0.0774 ppm/K )

e O—T 4T RDYE (A2 /\—%F . I1C-DX) (E= 177 GPa, v =
0.259, a = 0.189 ppm/K)
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TMT SGDZEHETFIVIS

Thirty Meter Telescope

o RIETDEH(3)
o WIKDZIER T yTa4T
® Zernike ZIAZ (Y —JL[ELSigFit)
o [F3REEZ(RNORM) 113.14 mm

o ARERDFZF. HARERDXAHD
FoERl—

o FI7THETEI(VT14VJ LLUTEEKE
2 (C DO TIXE R FELEE(dRoC) T4
tH

0 Z,% : Power (Defocus)
0 Z,° : Primary Spherical
0 Z,* : Primary Tetrafoil
0 Zg% : Sec Spherical
0 Zs* : Sec Tetrafoil




_lll. Round-Flat|Round-Spherical|Square-Flat|Square-Spherical

Thickness 25 mm 25 mm 25 mm 25 mm
Coating-Front

Coating-Back

Corner-R
Constraint I/R I/R I/R I/R
K NM
Power (Defocus) 3 2 0 nm 0.00000 0.00000
PriSpherical 7 4 0 nm 0.00000 0.10347 0.00000 0.10352
PriTetrafoil 9 4 4 nm 0.00000 0.00001 0.00000 0.00011
Sec Spherical 13 6 0 nm 0.00000 0.00024 0.00000 0.00025
Sec Tetrafoil 15 6 4 nm 0.00000 0.00000 0.00000 0.00004
dRoC mm - -0.02072 - -0.02072

I/R: Inertia Relief, E/C: Edge Constraint

RoC: Radius Of Curvature

NAC)J

National Astronomical
Observatory of Japan

* Flatl3Z/AF L THHREAZEL L 2L
* Spherical |5 #11Z & ) power & pri/sec spherical H & A0
- I3 % D ldpower’Z 1T Tl B Ly
 Round. square& & (25 ENC & V) tetrafoil [X3EHN L 7% Ly

18



NACJ

National Astronomical
Observatory of Japan

-.II. Round-Flat [Round-Spherical| Square-Flat |Square-Spherical

Thickness 25 mm 25 mm 25 mm 25 mm
Coating-Front IC-DX, 10um IC-DX, 10um IC-DX, 10um IC-DX, 10um

Coating-Back - - - -

Comer-R : : : : « ¥ L Tpower. spherical’'¥E509 %
Constraint au I/R I/R I/R I/R Spherical | EEE_K Elﬁ X AN < 73: 2
Power (Defocus) 3 2 0 nm 21.49357 65.37994 31.19237 77.89863 Round ‘i)’%ﬂ] L —C -'Btetrafoil ‘i EE% ‘: i%f]l] L ti: Ly
PriSpherical 7 4 0 nm  0.40422 0.39869 8.04352 9.52937 Square ‘i iiI]T % ¥ tetrafoil 75‘1*'7JI]'§' 6

PriTetrafoil 9 4 4 nm EX(E1] 0.00498 16.19690 19.27202

Sec Spherical 13 6 0 nm 0.58524 0.79104 2.96382 3.62813
Sec Tetrafoil 15 6 4 nm 0.00290 0.00313 6.01776 7.24339
dRoC mm = -0.02932 = -0.03000

1/R: Inertia Relief, E/C: Edge Constraint
RoC: Radius Of Curvature

19



e 112K{ iR TE RFFELLEIL Tdefocus, tetrafoil,
spherical D4
o A—TAVTBYELIEEICFELL-ER

o EiBFDMIRBAITLNS

o ZygoMfocusingD H & E L TedgefHiZ %5, 10mmHl->
THRRIIKREKIEDLLLENSYTILIGEE ?

20



DR —7'4 /7 LERE
T™MT 2 NAC

. 1 ) <
Thirty Meter Telescope y \ |"' ) ‘Ur Observatory of Japan

o 112KTHRIE SN -4k F 2418 (focus) ETRELT-
fa R

Remaining Aberration Zernike Polynomials List
g:|21|22|23|24|25|26|Z7|28|29|210|
= |-52.731/50.207 |47.588 |112.776| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 |
‘;:5 Clm Lz w3 | na | ns | e | 217 | 218 | 219 | 220 |
'f:j; || 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 |
g | 221 | 222 | 223 | 224 | 225 | 226 | z27 | 228 | 229 | 230 |
- | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 |

-1.00 00 | 231 | 232 | 233 | 234 | 235 | 236 | 237 | |

Pv: 6197433 ~07_g50
RMS: 6.60105 -0.25 -0.50

030 075 -100 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | |

21




IR
TMT

Thirty Meter Telescope

—74/7 ,.“Lfikﬁfﬁ

BrxExs e
National Astronomical
Observatory of Japan

® 112KTHITESNT=1K%Z 21518 (Primary tetrafoil)FE

TlRELHGR

Remaining Aberration

—1.00_0 7
P-V: 34.41974 : . -0.25
RMS: 2.08936 =\

-5

Zernike Polynomials List

| zv | z2 | 23 | 24| 25 | 26 | 27 | 28 | 19 | 710 |

|-64.071|47.855 [46.339 [98.647 | 0.637 |-2.759 |-1.027 |-2.572 | 2.266 |-4.491 |

Zn 72 | 3 ) na | ns | e | u17 | 118 | 219 | 720 |

-9.546 |-0.167 |-0.493 |-16.800(-0.430 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 |

| z21 | z22 | 723 | 724 | 725 | 726 | 727 | 728 | 729 | Z30 |

| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 |

| 231 | z32 | 233 | z34 | 235 | 36 | 237 | |

| 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | |

Z11:BRKE IR ZE £714:Primary tetrafoil

22



o EERR.ATESE. TFEEDHHESR

o HERBORUAFNEB(BAR)DEES DA —14
HRERIEICEZELTWLAAIREEN T LY,

o INMDIVIENILY D LD AT ENEZSHELIIZERR
*WRT 5,

o FEMDETIL EZernike ZIEH DfittingiR = DR
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o INEYDT

EHILS D LD A EBEE-ST.

o A—T42 T LD BKE EAREIE
o A—T 42T HY DEKEEREIE
o SEIREHMEAENEEICERYFITTEERAITE

e ETILEEST,

o ERIRN (BAZEI<T HGE) DFEE,

o REFHEBDIGEFTDREE.

o ZiRD.

=3 7 Y8R
EAHNDEE,




