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ENERGY & FUELS: 4.7%
ENGINEERING, ELECTRICAL & ELECTRONIC: 13.5%

COMPUTER SCIENCE, INFORMATION SYSTEMS: 4.8%
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PHARMACOLOGY & PHARMACY: 4.9% y 4

MATERIALS SCIENCE, MULTIDISCIPLINARY: 10.9%
NEUROSCIENCES: 5.0%
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ONCOLOGY: 7.6%
SURGERY: 5.3%
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CHEMISTRY, PHYSICAL: 5.7%
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PHYSICS, APPLIED: 6.9%
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example of Anti Reflection coating effect

Without AR Coating Single-layer coating of MgF2 © Multi-layer coating by NIDEK ﬂ;ﬂ..— ]:-‘- }i ETJ- \Y V4 m H"‘"
w3771 JC=HR

Destructive / /
interference \
P ! / . . 4 26% I'. | 1.43% '.I ) 0.2%
|/ 408% V) 1408 V) o
. Antireflection \// \// | '_'I‘_‘ |
AR p—» coating -:'_J- I . 1 I - 1
\/ n=1.52 \/ n=132 |/ =152
%ss .I'- " I' - I I_I.—I I
Transmittance = 91.83% Transmittance = 97.19% Transmittance = 99.6%
Reflectance = 8.17% Reflectance = 2.81% Reflectance = 0.4%
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Energy input by pumping iy Top contact  Distributed Bragg reflector (DBR)
Totl partel Curren]t L e — ——~._  Refractive index: i and i
ayer £ s '

reflector reflector DH { Y / Y Index contrast: An = |y -y |
@ ;? ! ! Thickness: A /(4n,) and A /(415)
N — / 0 1 0 2

DBR { - B \\'—,/’ Number of pairs:  m
el
Output Substrate
Amplifying medium . . L
Laser cavity beam P Fig. 10.7. LED with a distributed Bragg reflector (DBR) located
¢ ’ Substrate contact between the substrate and the lower confinement layer.
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10 August 2020

Fraunhofer ISE sets efficiency record of 25.9% for I11-V/Si tandem cell grown directly on silicon
Fraunhofer Institute for Solar Energy Systems ISE of Freiburg, Germany

—

Picture: Several lil-V tandem solar cells on a 10cm-diameter silicon substrate.

22 December 2020

GaAs middle cell

Tunnel junction
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Graphic: lI-V/Si multi-junction solar cell layer structure, quantum efficiency and IV characteristics under AM1.5g

spectral conditions.

NREL and UNSW raise two-junction solar cell efficiency record to 32.9%
The US Department of Energy’s National Renewable Energy Laboratory (NREL) and the University of New South Wales

(UNSW) in Australia
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Tunneling effect application
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1989, D. M. Eigler, E. K. Schweizer pick up 35 xenon atoms and

HEH S 5H-2 nm

spell IBM in 5 nm tall letters on a cold nickel surface .
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equilibrium positions

Pt [110] b with shot noise

Si [110
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An electron at the edge of a crystal

e Coned vengen i st
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2. REFHENX _HEERTD) : B EBEMSRMA

3.2 E/FERE ZENE1EE (ohmic contact) : FEFEHIE

Low Np Intermediate Np High Np
(< 12107 cm3) {1x1077 + 12103 cm ) (= 1=10"% cm3)

Field Emission

Thermionic Emission Thermionic Field Emission
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