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Spectrometer Layout
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Telescope focal plane
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Telescope
Material
Diameter

Prism angle
Prism thickness

Prism 1 (fixed)

Anti-reflection coating
Prism 2 motion range

silica (Herasil)

590 mm

2.34°

22.5 mm (centre)
MgF, @ 420 nm

fZD - 1100 mm = {(z)
600 mm before Cassegrain focus
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LADC 590 mm 1100 mm
Keck LADC 1000 mm 1700 mm
TMT LADC 1460 mm 2000 mm & 360°
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2000 mm

111200 mm

800 mm

N\

ADC-1 is offset 78 mm

Jﬂ—ﬁf'ﬁfﬁ

7.61°

\ @1460 mm

Mass: ~600 kg

\ @1300 mm

Mass: ~460 kg
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RMS of optical surface deformation causing by diffrenet mumber supports

200g 21412183 2138
1974 1968 1963 1969
293
74 95 %0 39 84 123 97
— ] — N
3 supports 4 supports 6 supports 8 supports

Number of supports

B Thermal(2°C)& gravity (0°) Thermal(2°C)& gravity (90°)
B Thermal(42°C)&gravity (0°) M Thermal(42°C)& gravity (90°)
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RMS of optical surface of 6 supports by different interval angle
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97
100 34
) - l
, 1R
8=60deg
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B: Static Structural

Directional Deformation

Type: Directional DeformationlZ Axis)

Unit: mm

Global Coordinate System

Time:1 =

2023111415 1043

0.079485 Max

oor2i2s
006477

005743
0050056
0042658
005554
0027954
0020626

0013262 Min

© 2 Waveiront Map

vitetings £ e SO =A 0 S = 2vd- @ Standard -

Autornatic » i)

wavefront Femcrion

b 0,000 (dedd
valle:

y = 0.3807 aves, RMS o 0.0050 waves

1
i
£
E

ace .
it Pupil Diameter: 1280003 8111 marers

o x

Wavetront
Function

0.195
0. 16

0.125
0.09

0,055
0.02

-0.015
-0
-0.085
-0.12
-0.155

Temax
Zemax GeticStudio 19.4

Gouble
conf,

Export displacement
data from FEA

S

T craph [ Tes

F180f1
3Apexfree z

S

F180f1
3Apexfree y

Surface nodes information

A B C D E F G
INode Number .XI Location imm) ¥ Locatien (mm} 7 Location (mm) Directional Deformation (mm)

35703 -1. 3693 207.1 0 -2.&7E-06

35715 598, 65 177. 25 0 —6. B4E-06&

35730 56, D44 159, 47 0 —Z.50E-06&

35731 104, 29 145, 98 0 —Z. 85E-06

35759 576, 04 148, 79 0 —8. 39E-06&

35760 613, 27 146, 05 0 —8.10E-06&

35774 —57. 608 0. 29757 0 —2.11E-06&

S 35779 —126. &7 —312. 33 0 —8. 92E-06

35785 5E1. 538 346, 08 0 7.48E-06&

35793 23, 3587 114, 43 0 -2 54E-06&

35794 —51. 928 66, 608 0 -2, 14E-06&

35805 246. 45 —158. 4% 0 4 59E-06&

35810 =77, 207 203, 08 0 -3 21E-06&
F180f1 35829 -619. 43 -2.2193 0 6. 54E-06

35847 207. 56 599, 07 0 1.86E-05

3Apexiree x 35849 187. 63 510, 68 0 1.43F-05
35851 -629. 72 34. 999 0 6. 358-06
35852 -66il. 68 -2. B228 0 6. 92E-06
Zernike_Main.m +
L . : A ; . u

70 — InitialResidual=result_displacement_ures—zMatrix*IernikeCoefficient;
71— Weight=EvaluateWeight ([X, Y], 1) ;
2 - WeightedZernikeCoefficient=1scov(zMatrix, result_displacement_ures, Weight) :
73 - WeightedResidual=result_displacement_ures-zMatrixz#*WeightedZernikeCoefficien
74 - MRSE=result_displacement_ures-ZIernikeCoefficient (1)*zMatrix(:, 1)-ZernikeCoeg
75— MRSEl=result_displacement ures-WeightedZernikeCoefficient (1) #zMatrix(:,1)-W
6 - MRSE2=result_displacement_ures—ZernikeCoefficient (1) *zMatrix(:,1)-ZernikeCo
77 % WeightedZernikeCoefficienti=lscov(zMatrix, result_displacement_ures, Weight
73 % WeightedResiduall=result_displacement_ures—zMatriz*WeightedIernikeCoeffic
79 % MRESEZ2=reszult_displacement_urez—-WeightedIernikeCoefficientl (1) *zMatrix(.,1
80
81 — [m nl=size (MRSE) ;
82 — prv=max (MRSE) —min (MRSE) ;
83 — ros=sqrt (sum( (MRSE-nean (MRSE)). "2)/ (m)) ;
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Cell thickness

P e

3 Pad widthi-6

Axial_position -6
it

Variable name Axial_positionl — 6 Axial_position2 — 3 Axial_positiond — 4

Value range 15mm — 50mm A0mim — 100mm 35mm — 160mm

Radial _position] — 6 Radial _pesition2 — 5 Radial_position3 —4  Pad_arcl — 6
15% —45° 75% — 1057 15% — 457 1.5°=-7°
Pad _arc?2 =35 Pad _arc3 -4 Pad widthl — 6 Pad width2 -5
1.5 =77 1.5 =77 25mm — 35mm 30mm — Bdmm

i | Axial_position-5

o

Fe f L iy — ] -
1] Ped widehz-5 Y
! | FPad_arc3-4 ./,

[ 94

; Axial_position3-4

Pad width3 =4 Pad thickness Cell _thickness

1 o widins-¢ 30mm — 150mm dmm — 3Ilmm Smm — |5mmm

RMS_G 75 G

RMS_T2 £5_T2
50 35
o 0 10 0
40 o ™ - - = 1
0 25 o - - - - 10
20 10 ? S LR e e e
0 15 -20 Jr.r\
o 10 30
1 0 30
| B | 5 40 a0
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Input parameters
Pad_thickness Cell_thickness Radial _position3-4  Pad_arc3-4
Initial value 20mm 10mm 30° 7°
Optimum value 24 Tmm 15mm 27.3° 8.4
Results
RMS-G-2°C RMS-G-42°C
Initial value 154.99mm 289.13nm
Optimum value T8.6nm 108.4nm

Optical Surface Deformation under 2'C and Gravity
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Optical Surface Delormation unger 27T <107
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RMS Values before and after Optimization during Prism Rotation
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051 RMS under Gravity and 2 'C

052 RMS under Gravityand 2 T

Rotating Angle(™)
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Deformed Surface

] BO0
] t
-59.42330018 -275.6282391 176810066 003886121 600

B4.63508713 -Z81.5424266 -178.400 2021 0039542847891
1457323709 2689626513 -104.0801212 DOTSEFME151T
-352.9736649 1507631784 1198656342 .061992847654 400

Optical Surface

Accuracy/

3 38,36679164 447750495 B0_20305996 OLOA5TBOTOS195 0053 .
3464514771 <81, 70869756 1509121713 0051421069549 2
-44 54347703 1166092603 1555731306 0049097759333 200 Optlcal Su rfa ce Erro rs
73465859 <5661 386716 148, B6H607 005ZA03660636 0054
1977260321 124 2457145, 1565929767 0.04BI00GERTAR o PV
172681979 59,01 948547 153,2240216 0050590180393
y 2 1027444215 1839375438 1375435158 D0SE2 75497997 200 0055 PV R M S
2 RMS
| result_displacenent_with Basal_Shape=res a @ 400 0056
0 1 [theta, rhol=cart2pol (result_displacement s .
600

| nomariled_rho = rho/max (xho) -
[X. Y]=polZcart (theta, rho) ;

el
. I - ABC S0y
a IC MaxTern=66; R=BRC (8, 155108 . 500 0 -500

[zMatriz]=Zernike_Polynomial (nomariled_rho,  Fi#idBedy Metsenss(Ta Ty Te B By Rel % Unis um and wred

o OSl 9524 879

Thermal deg ~ogo  g732 = 793
and

gravity g9 OS1 12035  85.7
deg OS2 13553 823

Modal Information

Prism Cell Prism 1st 60 Hz, translate along Y
e rame' o
Thef | Cell  2nd 67 Hz, tilt around Y

' Frame  1st  ~20 Hz, translate along X

Wavefront Error
ADC sub-model

02/
Dynamic
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Counterweight :
an extra mass of 46 Kg

_ Axial Clamp
Bearing
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