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Proposal of Experimental Evaluation of Dynamical Casimir Effect within a Pair of Mirrors
Made of Photoexcited Semiconductors

Mitsuo W. TAKEDA

HoFEL AMEHTIE, Sia bR RICE
ZRELZOHEMICOWTELET S, 22Tk

TR IR E V=B o I — VR R O SEEEEER
, —RDBMPNEIED I B LR L <X 2 & e

HHERICE R D, T DOHERITIEIREIC i@%%)? EARSE, FOMENRIRSEOHET T HIC
BE LT Z e bR EEBES S L CTAWD, REEICIEF v U 7 — ORI R 23D TRV 2=
B&H YU U LR (SI-GaAs) ML, @BROEES L — OO AN T 2, £71IM 5T O RE
R A VTR AT 2, BEGIEICIE Y = & FRBE SV A L—F =2 A5, SthEic XY Wl
BLU7-88% UL ARG TR LIRBI S 2 2 LI2 X 0 B2 6 ONT- OXMERO ER BRI ND,

Summary The possibility of experimental evaluation of dynamical Casimir effect within a pair of mirrors made of
photoexcited semiconductors is discussed. One of or both of metal-mirrors are changed by a parallel plate of a photoexcited
semiconductor. The carriers are excited by light irradiation around surface region of semiconductor. The semiconductor is
used as a moving mirror because the region of the carriers excited are moving along the direction of light. A semi-insulator
GaAs with quite short exciting time is adopted. A femtosecond pulse laser is used as an exciting light. The photon-pair
generation in the vacuum is expected in the space between the vibrating mirrors-pair appeared by photo-excitation.

Key Words: Dynamical Casimir Effect, Photon-Pair Generation, Photoexcited Semiconductors, Semi-Insulator GaAs
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Fig. 1 Schematic illustration of Casimir effect. Attractive force
appears between the metal mirror pair because vacuum energy
between mirrors where only standing wane modes of
electromagnetic waves are allowed becomes lower than that of

space around the mirror pair.

Photon pair

Moving mirror

Fixed mirror

Fig. 2 Schematic illustration of dynamical Casimir effect.
Photon pairs are generated in space between mirror pair one of

which moves or vibrates with quite high speed such as light speed.
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M2(MM : Semicon.»Metal) M1(FM : Metal)

(1) Photoexcited semiconductor parallel plate is illuminated

Excitafion Light L(t) Xcramon Light

M2(MM : Semicon.»Metal) M1(MM : Semicon.»Metal)

(2) Both of semiconductor parallel plates are illuminated

Fig. 3(a) Schematic illustration of mirror pair constructed with a
parallel plate made of photoexcited semiconductor and metal
mirror or another semiconductor. (1) Photoexcited semiconductor
parallel plate and metal mirror. (2) Photoexcited semiconductor

parallel plates.
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M2(MM : on. >-Metal) M1(FM : Metal)

(1) Photoexcited semiconductor parallel plate is illuminated

ftafion | ight

Exci
M2(MM : on bMetaI)

M2(MM : Semicon.»>Metal)

2) Both of semiconductor parallel plates are illuminated

Fig. 3(b) Schematic illustration of mirror pair constructed with a
grating and parallel plate made of photoexcited semiconductor or
metal mirror. (1) Photoexcited semiconductor grating and parallel
plate metal mirror. (2) Photoexcited semiconductor grating and

parallel plate photoexcited semiconductor.
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Fig. 4 Picture of a cold surface of a cryostat with schematic
illustration of the optical configuration.  Mirror pair
constructed with a metal mirror and grating made of
photoexcited semiconductor that is illuminated by
femtosecond laser pulse light. The photon pairs generated are

detected by bolo meter on the cold surface.
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Looking back on Super-resolution Research

Yasuo TAKEHISA
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Summary In this review, we look back the process how we understood the super-resoluton paper and applied it to
medical image. Although this article is written as review, it is not the kind of content that readers can grasp the whole
picture of the research by reading it through, like it is in academic journals.

Key Words : Super-resolution, Motion Vector, Block Matching, Sub-pixel, Fiber-scope
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Fig. 1 Block matching and motion vectors.
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Fig. 2 Captured image from fine fiber scope.
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Fig. 3 Reconstructed image using 15 observed frames.
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Fig.2 Injection Mechanism.
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Fig.6 Operating device.
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Fig.7 Automatic follow-up smartphone stand.
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Fig.8 Configuration diagram of total system.

Fig.9 Photograph of usage scenery.
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Fig.10 Picture of ZKHY.
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Fig.11 Configuration diagram of total system.
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Fig.12 Method of image processing.

Fig.13 Photograph of vent part.
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Modification of PLC-related Subjects for Industry 4.0
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Fig.1 Curriculum flow.
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Fig.2 Simplified environment monitor device.
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Fig.3 Remort monitering via Ethernet.
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x4 ATEOHRETE (BLLkwh)

45 5 1 6 1 7h 8 /] 9f | 108 | 1A | 128 | 15 2/ 3 /] g;ﬁ

2016 4EfE | 25740 | 28753 | 2450.3 | 2693.9 | 28389 | 18038 | 20167 | 1662.3 | 1872.3 | 19692 | 21057 | 25465 | 27417.9

2017 4EfE | 2659.8 | 27610 | 2842.3 | 2530.9 | 2376.1 | 2386.8 | 14613 | 1888.4 | 1829.4 | 17947 | 2018.9 | 25813 | 271309

2018 4EfF | 2788.8 | 26614 | 2619.4 | 2037.3 | 23838 | 1646.0 | 21325 | 1057.3 | 16168 | 2037.8 | 1838.1 | 2400.8 | 270200

2019 45 | 25865 | 30558 | 2367.2 | 21180 | 2535.4 | 22342 | 1691.0 | 2000.8 | 1550.2 | 16629 | 2028.8 | 2356.7 | 261965

2020 4Ef | 28858 | 2817.8 | 23555 | 15466 | 2801.8

2021 4EJE 24622 | 22067 | 1047.2 | 2197.0 | 18817 | 17083 | 19569 | 1562.4 | 24516

2022 4EF | 2637.3 | 2604.8 | 2549.2 | 24109 | 21908 | 2153.0 (20212;’;‘21&%;) 26303.9

T 2688.7 | 2796.0 | 2532.2 | 23857 | 24762 | 20285 | 18997 | 1878.1 | 1717.2 | 18843 | 1910.8 | 2467.4
=5 B1EQAZLEDENFERE - REE - TEE (BL kWh)
10 A 1A 12 A 15 2 A 34 47 5 /] 6 J] 75 8 A 9 /]
THMAE | 102800 | 160150 | 22078.0 | 30219.0 | 30501.0 | 16569.0 | 99950 | 9922.0 | 104000 | 119140 | 9871.0 | 112150
RER 21970 | 18817 | 17083 | 19569 | 15624 | 24516 | 2637.3 | 26048 | 2549.2 | 24109 | 21908 | 21530
FE R 80.0 18.0 7.0 0.0 0.0 2.0 350 | 1310 82.0 220 62.0 58.0
FEOEE 36% | 10% | 04% | 00% | 00% | 01% | 13% | 50% | 32% | 09% | 28% | 27%
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