K-DRIFT: KASI-Deep Rolling Imaging Fast-optics Telescope
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/ Summary (2020)

* Why exploring the LSB Universe?(!1 almost totally unknown!

*» Activities for the LSB Universe exploration

> Observations:

= |CL(high-z, mid-z, low-Zz)

= dwarfs around giant galaxies
> Simulations:

= |CL/UDG origin
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/ Summary (2022) update!

“* Why exploring the LSB Universe?’] almost totally unknown!

% Activities for the LSB Universe exploration

> Observations:
= |CL(high-z, mid-z, low-z) = Yoo et al. (2021); Gemini obs.
= dwarfs around giant galaxies = Byun et al. (2020); KMTNet
obs.
> Simulations:
= |CL/UDG origin = Chun et al. (2022); N-cluster sim. + GRT

> Developing Telescope optimized to explore the LSB Universe = 3 &
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K-DRIFT pathfinder 7i%
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K-DRIFT Zf ALl optical design

LAF-TMS (Linear-Astigmatism-Fr
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Window
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Filter
(fused silica, 3mm)

ee Three-Mirror System)

Parameter Measurement

Aperture Diameter 300mm
Focal Length 1200mm
Focal Ratio 4
Field of View 1.07°(H) x 1.07°(V)
Image Area 22.5mm x 22.5mm
Resolution 1.89 7/ 11um
M1-M2 Distance 550mm
M2-M3 Distance 350mm
M3-PF Distance 435.2231mm
M1 Tilt Angle -15°
M2 Tilt Angle 20°
M3 Tilt Angle -10°



K-DRIFT 1st optical design

LAF-TMS (Linear-Astigmatism-Free Three-Mirror System)

Parameter Measurement Parameter Measurement

Aperture M1 Diameter  380mm (diagonal)

4 —2) X 300mm
Diameter
M2 Di t 185 tical
E Focal Length 1050mm lameter mm (vertical)
8 = M1 Focal Ratio 35 M3 Diameter 380 (diagonal)
(e0] z
Field of View 3.5°(H) x 3.5°(V) R_t -3017mm
\ M1
' Image Area 65mm x 65mm R_s -2788mm
Pixel Scale 1.96 “ / 10um R t 937mm
M1-M2 Distance 650mm R s 816mm
M3 M2-M3 Distance 650mm R_t -1233mm
M3
M3-PF Distance 969.95mm R_s -1191mm
f y M1 Tilt Angle 16° M3 is not perpendicular to z-axis
Focal Plane T T 7 M2 T||t Angle 11°

M3 Tilt Angle 0.6487



K-DRIFT A n}Qle 7HM: Freeform optics fabrication errors

IMA: -0.000, -0.000 e 0BJ: 0.0000, 0.0000 (deg)

*

- Arcturus

M?2 surface data

Observation M2 simulation , ,
PSF: 3.8" (2 px) vs 6.7" (3.5 pX) MSF (Mid-spatial frequency) errors of M2

= K-DRIFT pathfinder’s larger PSF!

o 2N U I W pathfinder M2 [ 7+ & 2 24 + A= 0| =& = system requirement & 2|
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MSF Simulation n. I RMS
The simulation was performed by 2 s
changing the tool size for spot radius = | l e 351
analysis according to MSF L Em o
0 Tool size 1 Spot radius | r 2l -
Especially, spot radius converges when . e
the tool size is 10mm or more. oo w0 w0 2w o m w0 wm w0 tool size (mm)

Mirror surface simulation e-amp2nm  -s-amp Snm amp10am -+ smp150m e 2mp 20nm
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DRIFT 1st survey
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