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Working Group Activities

Participants: 282, eFdE, ZIrE, 0I5, MR, U=, 0IX| (KASI), O|H, ZxH
31 (LeOSpace), B4, 21"~ (Hanwha System), 212t (KOPTI), = (Green Optics)
Date: 2024.3.21-22 (1st, Buyeo), 4.26 (2", Rahan, Kyeongju), 6.10 (34, On-
line), 9.3 (4%, KASI), 10.22 (5%, KASI), 11.27-29 (6™, Forest Risom),
2025.01.06 (7t, KASI)
Key Agenda ltems
1) Sharing of Scientific Requirements and Project Status (L: SWHong)
2) WBS: Update of Distributed Materials (L: JYHan)
3) Updates to Optical Conceptual Design Based on Proposed Parameters (L: JHKyeong)
4) Impact Assessment: Scientific, Technological, Social, and Economic (L: YSKim)
5) Material Manufacturing: Feasibility of Domestic Production / Updates on
International Trends (L: JHIn)
6) Polishing and Coating: Updates on Domestic Capabilities (including other
companies) or Overview of Overseas Capabilities (L: JHRyu)
7) Current Status of Large—Scale Optomechanical Technology (L: IKMoon)

8) Fiber Positioner (L: YMChoi)

I
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Scientific Goals and Requirements

« Scientific Goals
1) Study of the 3D positions and properties of approximately 140 million relatively nearby galaxies with
redshift below 1 (KHMO0|S 1 0[512] ATHXMOZ TP 2351 1.4 72| 3X[& {X| X EM )
2) Investigation of the formation and evolution of stars in the vicinity of the Milky Way and the

formation processes of the Milky Way itself through follow—up spectroscopic observations of LSST data.

(LSST 34 SAWZS S5t 22| 25} FH0| U= HO| B4/7I5t U 22| 2510] B4 T4 A7)

* Requirements

Primary Mirror Optical aperture 6.5 m (6.5m 2ea or 10 m lea)

Survey Area Southern Hemisphere

Field of View 2.5deg”2 =i 1.8 degree

Number of Objects 10,000 ~ 13,000 (Low Spectral Resolution Option: LSR)
(1 ) 2,500~3,000 (High Spectral Resolution Option: HSR)
Wavelengths 370 ~ 1800 nm

Spectroscopic resolution 40,000 (HSR), 6,000 (LSR)

Plate Scale 0.1 ~ 0.15 mm/arcsec (650 ~ 980 mm for 1.8 degree)
Additional Information Fiber Positioner Required

Single Fiber per Target (MOS) or Fiber Bundle (IFS) Available




Korea Astronomy and Space Science Instinute

K|

WBS for KLST (Draft) |~ TN BT | -ru e | e e—
(KLST) Ref.) JWS
PM team e Ll P
SEteam | @@ B
Project Scientist Team — -
[ T =1 T |
Science Instrument Observatory Execution Observatory Building
Telescope (TEL) Package (SIP) System Architecture (OESA)| | Enclosure (ENCL) and Facilities (OBF)
, , . o Common ar
Primary Mirror Optics | Positioner System - &S?A%fm € Enclosure ___Outer Building (OB)
System (M1) (PoS) " Structure (STR)
. Data Management _
| Telescope Mount Fiber Transmission Sysstem (DMS) Enclosure — Inner Pier (PIER)
Structure (MSTR) —  System (FiTS) — Control System
| Observatory Control (ECS) Thermal
Instrument Rotator . Sequences (OCSe) Enclosure Utiliies [~  Management
B (InRo) Science : — System (THE)
B R | Computing (uTh)
Calibration Servi CpS
o System (Scal) EREESHERS) :
Wide Field Corrector Data Reduction and | Enclosure Safety . Handlingand
 (WFC)/ Atmospheric Spectrographs —  Pipelines (DRP) System (ESS) Accessibility (ACC)
Dispersion Corrector _ and Integral Field
) Unit (S/IFU) | Data Archieves and Shops and Labs
Distribution (DAD) (SHO)
| Telescope Safety
System (TSS) Environment Conditi
—on Monitoring Syste Other Spaces and
m (ECMS) Facilities ( OTSp)




Korea Astronomy and Space Science Instinute

Optical Conceptual Design

Examples of Spectroscopic Survey Telescope Layouts

Secondary (M2)

All lenses are fused

— Primary (M1)

Meets Cassegrain
\ Requirement

Focal
Surface

silica with spherical
surfaces L3/L4 are the ADC
- They rotate to
Focal plane remove dispersion
i =818.4mm |= Up to 60° from Zenith
FOV =217

Spec-S5 (Old: MegaMapper)

Aperture : 6m

FOV:2.17°

F/#:3.6

Type : Cassegrain
Wavelength : 360 — 980 nm

e SecOndary mirror (M2)
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3 & IFS sub-field (3 x 3 arc min) selector
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| IFS £/35 3 x 3 arc min input field

WST (Wide—field Spectroscopic Telescope)

Aperture : 12m

FOV:2°

F/# : 3 (MOS) / 35 (IFS)

Type : Cassegrain (MOS) / Nasmyth (IFS)
Wavelength : 350 — 1600 nm

Focal Surface

M2
z
8
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o \
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M1 - M1 - Segmented

Central 1
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MSE (Maunakea Spectroscopic Explorer)

Aperture : 12.5m

FOV:1.4°

F/i#: 4

Type : Quad—mirror Nasmyth
Wavelength : 360 — 1800 nm
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Optical Conceptual Design o

Focal Plane and Plate Scale relative to Key Specifications of the Optical System

A Optical Specification

AML: £ 5-m 6of

40

A Focal Plane: & /| - n6(2.5 deg”2 )

bo
o

AE. 2- 40228 me <

0

Y-position [fiber distance]

A EOV 1.76 deg

A Wavelength : 0.37-1.8

206265

PlateScale = (arcseconds /mm)

D xf/#

—G60 —40 —-20 20 40 60
X-position [fiber distance]

Plate Scale(M1 6.5m) = 9.052arcsec/mm
Focal plane = 0.110mm/arcsec
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Conceptual Design of a Cassegrain—Type Telescope

FIELD :
0.00 lOF;OS'T'ON ? RMS = 0.263424
0.000,0.880 DG | b 100% = 0.551587
0.00.0.90 * RMS = 0.232388
S 0.000,0.792 DG i 1100% = 0.500745
0,00 0.80 ® RMS = 0.208633
0.000,0.704 DG | H 100% = 0.474162
000,070 ® RMS = 0.185876
0.000,0.616 DG | ¥ 1100% =  0.440295
5,00, 0.60 ® RMS = 0.162318
0.000,0.528 DG | ' 1100% = 0.394897
INFINITE CONJUGATES 0.00, 0.50 | s |RMS = 0.138077
EFL 22857.2422 0.000,0.440 DG ¥ 100% = 0.340696
BFL 479.0692 0.0, 0.40 | - |RMS = 0.113996
FFL -0.1613E+06 0.000,0.352 DG ' 100% = 0.282453
FNO 3.5165 0,00, 0.30 RMS = 0.091189
IMG DIS 478.3697 0.000,0.264 DG | A 11009 = 0.223242
v

ORL 610.8305 £.00.0.20 RMS = 0.071574
13630, PARAXIAL IMAGE 0.000,0.176 DG | ® 1100% = 0.165526
HT 351.0897 600,010 RMS = 0.056317
ANG 0.8800 0.000,0880 DG | ® l100% = 0.121127

ENTRANCE PUPIL
) . ) DIA 6500, 0600 0.00.0.00 RMS = 0.050820
A Advantages : Shorter distance between the primary e e e os T ® o ww]100%= 0113933

i . . , ST
and secondary mirrors enhances structural stability ) EXIT PUPIL DEFOCUSING 0.00000
H . H s New lens from CVMACRO:cvnewlens.seq
A Disadvantages : Manufacturing difficulty of the convex %I:I* zjig Z;ig

secondary mirror (approximately § 2 mn diameter).
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Conceptual Design of a Gregorian—Type Telescope

“RGsTTION RMS = 2.044946

0.00, 1.00 L _
0.000,0.880 DG 100% = 4.182240
RMS = 1.767665

0.00, 0.90 L il
0.000,0.792 DG 100% = 3.799393
RMS = 1.548738

0.00, 0.80 L _
0.000,0.704 DG 100% = 3.418669
0.00, 0.70 i i RMS = 1.336669
0.000,0.616 DG 100% = 3.054907
RMS = 1.160153
o?égg:o?égg G | 11008 = 2.719227
INFINITE CONJUGATES 0.00, 0.50 | o | RMS = 1.019400
EFL 22857.2422 0.000,0.440 DG i 100% = 2.420242
BFL 479.0692 0.00, 0.00 | ) | RMS = 0.915150
FFL -0.1613E+06 0.000,0.352 DG w 100% = 2.164709
FNO 3.5165 0.00, 0.30 | & _RMS = 0.838896
IMG DIS 478.3697 0.000,0.264 DG o 100% = 1.957869
OAL 610.8305 600 0.20 # RMS = 0.799216
A AdvantageS' PARAXTIAL IMAGE 0.000,0.176 DG 1008 = 1.803738
i . . ) HT 351.0897 RMS = 0.781031
- Utilizing a concave shape for the secondary mirror instead of ANG 0.8800 00000, 0880 DG | = 11008 = 1.707839
a convex shape is anticipated to  make manufacturing j oinaer S N N | . Jris = 025776
relatlvely eaS|er THI 0.0000 0.000,0.000 DG ‘ 5.46 MM | 100% = 1.675691

A Disadvantages: Pl Sun e e 1 et
. DIA 920.9190 ew lens from CVMACRO:cvnewlens.seq
- The increased distance from the primary to the  secondary THI ~ -2759.3414
mirror results in a larger and more massive mount and --Worst performance because it is optimized

structural framework. with a shorter secondary mirror and focal plane .
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Conceptual Design of a Prime focus—Type Telescope

FIELD ;
5. 00 Plc’SOIOTION ¥ RMS = 0.194029
.00, 1. L E.] N
C 0.000,0.880 DG = 100% = 0.405650
&* RMS = 0.155836
0.00, 0.90 L F1 i
0.000,0.792 DG = 100% = 0.330323
T6.b m 0.00, 0.80 | i | RMS = 0.140806
0.000,0.704 DG k4 100% = 0.319287
0.00. 0.70 . RMS = 0.138341
0.000,0.616 DG | i 11002 = o0.301332
0.00. 0.€0 - RMS = 0.128329
0.000.0.528 DG | H 7 1008 = 0.266440
\ 0.00, 0.50 P RMS = 0.121832
0.000,0.440 DG | % 1100% = 0.232313
> 0.00. 0.40 s RMS = 0.107012
0.000,0.352 DG | * 71008 = 0.203450
INFINITE CCHNJUGATES 0.00, 0.30 | ° | RMs = 0.087927
FFL -22353_9132 |0.000,0.264 DG ® 100% = 0.182916
Advantages; BFL -200.1466 [ RMS =  0.066701
Th b f d . FFL 45498.4974 |0.000,0.176 DG | 2 71008 = 0.160407
€ absence ol a seconaary mirror FNO 3.4453 ais - 0 oacoss
. . 0.00, 0.10 L 4
in the optical system reduces the IMG DIS -200.0000 |o 500 0350 o6 o 100% = 0.131229
. OAL -23654.5859 s~ 0.036503
manufacturing burden. 0.00, 0.00 | | -
PARAXIAL IMAGE s
. 0.000,0.000 DG .702 mm | 100% = 0.115524
Disadvantages: HT 343.9729 ‘ —
LNG O.8800 DEFOCUSING 0.00000
InBteased overall length may lead to ENTRANCE PUPIL New Lens from CVMACRO: viewlens . 5eq
structural instability. DIA €500.0000
. . . . THT 0.0000
Difficulty in replacing fibers (robots ). FETT PUPTL
Anticipated challenges in constructing DIA 3185.2361
THI _ -11222.2105

the enclosure.
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Conceptual Design of a Korsch—Type Telescope

POSTTION RMS = 0.041248

0.00, 1.00 | s i
0.000,0.880 DG i 100% = 0.118650
RMS = 0.034137

0.00, 0.90 [ 0% -
0.000,0.792 DG - 100% = 0.099943
INFINITE CONJUGATES oo o . RMS = 0.028853
MEEFL —22781.2788| | 000/0.704 b6 | = T100% = 0.082815
SFL 10.0385 RMS = 0.025006

FFL -0.1254E+06 0.00, 0.70 - ik -
0.000,0.616 DG 100% = 0.069551

FHO -3.5048
IMG DIS 10.0000 0.00, 0.60 | P | RMs = 0.022152
OAL 742 . 4967 0.000,0.528 DG 100% = 0.061234
PARANIAL IMAGE 0.00, 0.50 | w | RMS = 0.019945
HT 349.9228 0.000,0.440 DG 100% = 0.053568
ANG 0.8800 0.00, 0.40 i i';’ i RMS = 0.018028
ENTEANCE PUPIL 0.000,0.352 DG 100% = 0.041428
DI &500.,.0000 0.00. 0.0 . RMS = 0.016757
THI 0.0000| |4.000,0.264 DG | hd 7 100% = 0.040647
EXIT FUFIL 6 00, 0.20 " RMS = 0.015742
DIa 1180.3837 | 00l 0.176 e | hd 7 1002 = 0.035734
THI -4126.9591%5

RMS = 0.015115

0.00, 0.10 L |
0.000,.0880 DG - 100% = 0.032075
5 00, 0.00 ] RMS = 0.014871
0.000.0.000 DG | .9438-01 mv | 100% — 0.030928

DEFOCUSING 0.00‘000
New lens from CVMACRO:cvnewlens.seq

Advantages:

The telescope can be constructed using only mirrors without lenses, effectively correcting chromatic aberrations.

Among various telescope design concepts, it offers the highest optical performance

By adding flat mirrors, the optical path can be altered, allowing flexibility in modifying the telescope's structure.

Disadvantages:

Manufacturing convex secondary mirrors is challenging (similar to the Cassegrain type); a concave design is being considered.
The size of the tertiary mirror is large, posing additional design challenges.
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Summary optical performances based on conceptual design of 6.5 and 10 m telescope configuration

Prime Focus Cassegrain  Gregorian Korsch Prime Focus Cassegrain  Gregorian Korsch
M1 size 1@ T 6 m5
Focal Plane g1 m2 & 0 m7
OAL (max. distance) 23.17m 9.4m 14.3m 14.6m 23.85m m 11.6m 10.94m
M2 Diameter i T 2 m8 T 3dn T2 m9 i T 2n T 2n g1 mb5
(type) (CV) (CC) (CV) (CV) (CC) (CV)
Spot size (max.) 1.92mm 0.20mm 3.44mm 0.04mm 0.19mm 0.26mm 2.04mm 0.01mm
Lens Diameter(max.) T1.7m T 1.55m T 1.8m - T 1.5m T 1.4m T 1.16m -
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Optomechanical Design study

I OM Study

SHES

Conceptual Diagram of Axial Mount for Large Segmented—Mirror Telescope (Example)
Mirror segment .| Z& 'd Ab
. CROCH) B> 1 <]
T ege T . v
- le e @ P >
e L ” VAR,
&

Pivot — ; ; ”
Moving frame assembly: — Z Y D —~
| Q

asser ?
structural ground

Topologies of support location
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Layout of axial supports (Example)
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Optomechanical Design study

Segmented Mirror Analysis (1/2)

-_;’;’?w?’?y

o

T
H 1_tr 7
EEERa A
T A

T
T i

fii:

T

A
% =

SIS
SR

P-V 8.2 nm

-3.81924e-007 I

-1.42132e-006

Raw SFE
P-V 7.855900e-06
3.77566e-006 I RMS 2.023969e-06
2.73626e-006

w

1.69687e-006

r

6.57471e-007

-

o

'
-

-2.46072e-006 I
-2
-3.50011e-006 I
-3
-4.53951e-006
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<1

Raw SFE
P-V 7.9 nm
RMS 2.1 nm

SFE removed PTF
P-V 1.063876e-06
RMS 2.444859e-07

>

v

Removed PTF SFE
P-V 1.1 nm
RMS 0.2 nm

L
o - &) w — (& =2}

A & b X

<107
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Segmented Mirror Analysis (HCIPy) — Development of Analysis Software for Segmented Mirrors
— Segment mirror analysis : HCIPy, hcipy.org

le-7
HCIPy aperture 01
OPD for HCIPy SM
4
0.0075 0.0006. 0.01
0.0075
0.0050 0.0004
0.0050 2 0.001
0.0025 0.0002 ®
0.0025 g
0.0001 2
H
0.0000 00000 o 0.0000 ]
le0s §
—0.0025 -0.0025 -0.0002 E
—0.0050 =0.0050 -2 1e-06
-0.0004
~0.0075 —0.0075 Le07
-0.0006
-4 ~0.0006 -0.0004 -0.0002 00000 00002 00004 0.0006
—0.0075 —0.0050 —0.0025 0.0000 0.0025 0.0050 0.0075
—0.0075-0.0050-0.0025 0.0000 0.0025 0.0050 0.0075 1e-08

HCIPy reference PSF 0 Poppy reference PSF a
0.0006
140
0.0004 -2 -2
120
0.0002
4 100 L
0.0000
-5 -6
~0.0002
-0.0004 8 8

-0.0006

~0.0006 —0.0004 —0.0002 0.0000 00002 0.0004 0.0006 -10
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Example of System performance (1/2)
— Analysis of the Impact of Defects in Segmented Mirrors: Case Study Examples

(34
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optical performance of

segmented mirror sample deformed shape
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Example of System performance (2/2)

-~ i - -
o/ e
T T T. R, R R - o xR |
Z = Q=0 | € Y,
S >4‘ .» f N f ’x\‘ >4‘ :’ Loy 0 ' 10 _ﬂ;m
4 r< \ I \\x" 4 r‘ " “ = = 0 100 200 300 400 . .NG 00
b Ve — A { PSF
, 2O oo | Sy
M2 | =g )R \<§>} \@l > )< A
4 e — — 4 .\ SN
@
Proc.SPIE, vol.9909, 99091T-1 %
| PSF
1000 ' ‘Q‘ ‘
A ) »
= P ‘
SSG®

Analysis of Gravitational Deformation in Segmented Mirror Optical Systems (KRISS)
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Drawing of 6.5 m Segmented Mirror

A Segment diameter 1.44 m ; thickness 75 mm edge gap 2 mm (Keck 3 mm)

A Conceptual design and analysis of mirror assembly
(3 ~ 4 Months)
- Optimization of mirror
- Axial and lateral support
A Conceptual design of telescope structure ( 2~3 Months)
A Performance estimation ( 2 ~ 3 Months)
- Gravity, thermal load
- Dynamic performance
- Diffraction
A Collaborations
- Co-works or share specialty for design and analysis
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IV Fabrication
.2 m optical fabrication capability at Green Optics

1.img SIC 0F 55} 7|% - 2|3 1.2m 65 H|7H 210t Fb| 27

1.1mg SiC Qio} §3} 7|8 - 2T 250 Z3j|Q) &Y 7ts8t 204 2044 48
12m B0 0} HH|Z 29 ZYUUICH (22 9 B0 2470 XL 0} 71) _
, o - 7IHA0IMN 2Ho2 bt
o0t 2 AH| Q0IM Y A% JH5E A2 EIY CGH AT 23 AIAY H21510{ 300m Oy

Ot 0t 3|42 2| A431510] A4 AlZte THERLCE
HY 230| 25U,
C&

Si

Ao HE9t o) 2{2siEl ot 27

Fine Correction & Final Measuring

15t Measurement

2nd Measurement

3rd Measurement Ath Measurement Sth Measurement

~ 5t Averaging 2I3
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A 1.2 m optical metrology system layout at Green Optics

4315mm

2900 mm
3685 mm

\ 4

480
Ij m
Dampers A v \ 4

Optical height for metrology

TS Focal point

'
1
1
'
i
)
'
T
'

A

2900 mm

BN R )

i 1e+03 mm

LT T T

3D Layout

OKS

Korea

Green Optics

48V P15 PM double pass.zmx
Configuration 1 of 1

3162

\
0

3040

1200
1878,2

{
|

/

/
; :
|, _

Measurement area:
Paraxial RoC:

Conic:

Test wavelength:
Transmission accessory:
Focus to CGH distance:
CGH to UUT distance :
CGH size:

21

1220 mm
3167 mm
-0.98
632.82 nm
F/0.75 TS
140 mm
2900 mm
6 R x

6 R

Korea
Astronomy

& Space Science
Institute

IV Fabrication

x 0.
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Advanced mirror material development

1. Physical Properties of Mirror Materials

4 Comparison of physical properties of several materials

303

114

164

KOPT:

16

Be Metal 180
Al Metal 4l 24 237 26 10
Sintered SiC Ceramic 420 22 194 132 88

RB-SiC Ceramic 400 23 140-150 132 61
Cordierite Ceramic 140 0.02 468 55 234
Zerodur Glass-Ceramic 89 0.02 152 35 76
ULE Glass 66 0.02 127 30 64
Carbon fiber
CFRP reinforced._ 120 0.03 50 80 1,667
plastic

10, :
\'Es‘ , CFRP
10}
= Cordierite
= . i
-8 10 Zerodur _. OS'C
+— - e s
v a® -
S i ULE C/SiC B.e
rg h Fused quartz
1 1
20 40 60 80 100
Specific Stiffness (E/p)

Optical Lens Material Research Center

ﬂ

# Classification of Mirror Materials

Material for structure

High specific stiffness and high thermal conductivity (Be, SiC)

Low specific stiffness and extremely low thermal expansion material
(Zerodur, ULE, Cordierite)
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3. SiC material - cases

[SiC Mirror Cases for Space Application]

M1 diameter

Wavelength Operating
Purpose range Mission start gmﬁ; Organization
2 AKARI Space 1.7-180 pm 2006.02.21. |0.68m (2%kgim?) JAXA
3 THEOS Earth UV-VIS-NIR 2008.10.01. 0.65m GISTDA (Efi=S£53)
4  [Herschel Space Obs| .., 70-700 pm 2000.05.14. [35m (31.2kgim?)|  ESA NASA
o X 0f
5 coms (H2|9h I Ocean I 400-900nm 2010.06.26. - AR mig]g"‘* B
[ Gaia Earth 320-1050 nm 2013.12.19. 1.45x 0.5m ESA
7 KazEQSat-1 Earth UV-VIS-NIR 2014.04.30. 0.64m FNTABLEF
8 ASNARO Earth UV-VIS-NIR 2014.12.06 <1m JAXA
8 Sentinel-2 Earth 440-2200nm 2015.06.23. 0.54x0.27m ESA
10 PeruSat-1 Earth UV-VIS-NIR 2016.00.16 0.64m ICONIDA ox
" Rosetta Osiris HHEA | 250-1000nm 2016.09.30. 0.14m ESA
. ESA / ESOC (S 8%
h .08.22. 1.
12 Aeolus Aladin Eart 3550m 2018.08.22 5m o ame)
13 [Pleiades Neo-2.4568  Earth UV-VIS-NIR zmm:ézzgd-zozz_ 0.65m ESA
—
NIRSpec (James We  Space

14 oy o o | 600NM-5500nm | 2021.12.25. 0.3m x 0.3m NASA / ESA
15 Euclid o on | 530-1850nm 2023.07.01.  |1.2m (31.0kgim?) ESA
16 EarthCare Earth 355nm 2024 4% 0.62m ESA / JAXA / NICT

- SiC mirrors are widely used in space telescopes due to their lightweight capacity,

thermal stability, and low thermal expansion rate at low temperatures

Optical Lens Material Research Center
I ——

23
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3. SiC material - cases

[SiC Mirror Cases for Space Application]

No. Project  Purpose Vavelength . on start mwu'hl -
range Density) Organization
1 Formosat-2 Earth 450-900nm | 2004.05.10. 0.65m NSPO (Taiwan)
2 AKARI Space 17-180 pm | 2006.02.21. |0.68m (29kgim?) JAXA |
3 THEOS Earth UV-VIS-NIR 2008.10.01. 0.65m GISTDA (Ei=S$F=)
4 [Herschel Space Obs| ..., 70-700 pm 200005.14. |35m (312kgim?)|  ESA NASA
5 I COMS (#1219 I Ocean I 400-900nm |  2010.06.26. KARS :ﬂ§§]a$¢g
-] Gaia Earth 320-1050 nm 2013.12.10. 1.45x 0.5m ESA
7 KazEOSat-1 Earth UV-VIS-NIR 2014.04.30. 0.64m INBAHLEF
8 ASNARO Earth UV-VIS-NIR 2014.12.06 <im JAXA
9 Sentinel-2 Earth 440-2200nm 2015.06.23. 054x0.27m ESA
10 PeruSat-1 Earth UV-VIS-NIR 2016.09.16. 0.64m ICONIDA 2 F
| 1" Rosetta Osiris | S{4EA | 250-1000nm | 2016.00.30. 0.14m ESA
[=] o
12 Acolus Aladin Earth 358nm 2018.08.22. 1.5m ESA ; g%‘:ﬂ‘ajg"‘
13 |[Pleiades Neo-34,56  Earth UV-VIS-NIR zoqw,nrz_zzgd-znzz. 0.65m ESA
1220
14 NRS”‘JD";’"E‘ We ob;?y‘:m 600nm-5500nm |  2021.12.25. 0.3m x 0.3m NASA / ESA
15 Euchid wpopae | sao-1esonm | 20230701 1.2m (31.0kgm) ESA
16 EarthCare Earth 355nm 2024 013 0.62m ESA | JAXA I NICT

SiC mirrors are widely used in space telescopes due to their lightweight capacity,

thermal stability, and low thermal expansion rate at low temperatures

Optical Lens Material Research Center

V. Material

KASI heritage

—_—

A .1 SICE?d. (2016)
(700 mm~  Optical Telescope )

Super Eye Bridge (2022)

(300 mm”~ Segmented Mirror)
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Advanced mirror material development B

A Excellency of SiC mirror fabrication

SiC material is very stiff and difficult to polish, but we have
secured optical surface polishing technology that allows
observation in the ultraviolet region beyond visible light.

25



