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Development of deep-ultraviolet objective lens for future short-wavelength light
source
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The purpose of this research is to develop refractive microscope objective
lenses in the deep ultraviolet region. In this application, we aim to create an objective lens in
the deep ultraviolet region to contribute to the research and development of the next generation of
short wavelength light sources that are urgently needed.

Short-wavelength light is easily absorbed by most materials in the region below the ultraviolet.
Even if a lens is composed of a single material, sufficient light collection characteristics cannot
be obtained at wavelengths other than those specified. We discovered a composite fluoride material
with excellent transmission characteristics up to short wavelengths, and used it to make a
color-blocking lens and evaluate its performance.

As a result, 1t was confirmed that the chromatic aberration in the ultraviolet region was reduced.
The lens can also be incorporated into an imaging spectrometer, making the device compatible with
the deep ultraviolet region.



LED LED

LED AlGaN

70 % 1 (NA)O.1

AlGaN 120 300nm



1]

2]

3]

CCD

1.7

1.65 |

Si0,
16 | A
155 |

1.5 |

Naso

CaF,
A
145
LiCaAlF,

14l LF44
MgF,

1.35 |

13 1 1 1 1
15 14 13 12 149 10 9 8

DUV abbe number
[1]

190nm 1cm
90
123nm

UVSOR BL7B BL7B
Vuv IR



DUV objective lens
(LICAF+SiO,)
=10 mm, N.A=0.2

UV Band-
pass filter

UV CCD Camera
ARTCAM-407UV- 1| |f= n
WOM W F-number=4.9

LDLS
White light

1951 USAF Test target

(Positive)
1.02 —1— T T T T
Z 101 | e ox ]
S : % ’.C ’ .
g 1.00 fpmosim e MR, LS 6 ' 7_
£ I e
5 090 : : | n=
o B i i | — III s s IS
5 0 R i = B NS
(=] ] E
£ ool i E A= == N2
! ! —
0.96 | . 1 1 1 | | — i 6
200 220 240 260 280 300 | i Ill o
—

Wavelength (nm) E “I

[1]

5 i0 15 20 25 30 0 5 10 15 20 25 30
X (um) X (4m)

1] a b

[1]

[1] Y. Minami et al., “ Achromatic Deep Ultraviolet Lens Using Novel Optical Materials,”
Physica Status Solidi B-Basic Solid State Physics, 257, 1900480(2020)



1 1 1 0
Minami Yuki Cadatal-Raduban Marilou Kuroda Koki Shinohara Keito Lai Youwei Yamanoi Kohei 257
Sarukura Nobuhiko Shimizu Toshihiko Ishii Ryota Kawakami Yoichi Kabasawa Nobuo Amano
Takashi Kiyohara Kosuke Kiyohara Motosuke
Achromatic Deep Ultraviolet Lens Using Novel Optical Materials 2020

physica status solidi (b)

1900480 1900480

DOl
10.1002/pssb.201900480

(Yamanoi Kohei)

(30722813) (14401)
(Sarukura Nobuhiko)
(40260202) (14401)

Massey University




