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Plasmas around us
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Atom: scientific approach

⚫ Dalton’s atomic theory (John Dalton, 1808)

1. Elements are made of extremely small particles called atoms.

2. Atoms of a given element are identical in size, mass, and other 

properties; atoms of different elements differ in size, mass, and 

other properties.

3. Atoms cannot be subdivided, created, or destroyed.

4. Atoms of different elements combine in simple whole-number 

ratios to form chemical compounds.

5. In chemical reactions, atoms are combined, separated, or 

rearranged.
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The structure of atom

⚫ Every atom is composed of a nucleus and one or more electrons bound to the 

nucleus. The nucleus is made of one or more protons and typically a similar 

number of neutrons. Protons and neutrons are called nucleons.

⚫ More than 99.94% of an atom's mass is in the nucleus.

C612

• Proton (p, H+)

- mass (mp) = 1.67x10-27 kg

- charge (qp) = +1.6x10-19 C (+e)

• Electron (e)

- mass (me) = 9.11x10-31 kg

- charge (qe) = -1.6x10-19 C (-e)

𝑚𝑝

𝑚𝑒
≈ 1837

𝑞𝑝
𝑞𝑒

= 1
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Plasma: 4th state of matter

⚫ A Plasma is quasi-neutral gas of charged and neutral particles which exhibits 

collective behavior. (Francis F. Chen)

⚫ Plasma is a gas in which a certain portion of the particles are ionized. (Wikipedia)

0°C 100°C ?°C

Heat / Energy
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Space plasmas
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The Sun’s energy

Albert Einstein

Nobel prize (1921)

Hans Bethe

Nobel prize (1967)4 1
1H → 2

4He + 2𝛾 + 2𝛽+ + 2𝜈 + 26.72 MeV
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Man-made fusion

노트북 배터리 1개 + 욕조 절반 물
(≥ 달걀컵 1개 분량 중수) = 200 MW

→ 55년사용량
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ITER project
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Fusion in movies

⚫ Magnetic confinement? Inertial confinement?

⚫ Or, cold fusion?
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What are energy sources?
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Military plasmas

⚫ Railgun
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Military plasmas

⚫ Plasma shield

Boeing’s patent: protection system from explosive shockwaves
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Military plasmas

⚫ EMP (electromagnetic pulse): nuclear-EMP or non-nuclear EMP

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj01rjJ-8zZAhVBpJQKHceDAQcQjRx6BAgAEAY&url=http://m.chosun.com/svc/article.html?sname%3Dnews%26contid%3D2010102200297&psig=AOvVaw0OBNavM_WTsWUq2ODL_2P6&ust=1520056940480108
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Lightning

⚫ Lightning is a sudden electrostatic discharge that occurs typically during a 

thunderstorm. This discharge occurs between electrically charged regions of a 

cloud (called intra-cloud lightning or IC), between two clouds (CC lightning), or 

between a cloud and the ground (CG lightning).
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Plasmas in everyday life
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Plasmas in industry

반도체 식각

인조 다이아몬드

플라즈마 용접

폐기물 소각

플라즈마 발파 플라즈마 코팅

플라즈마 추진

플라즈마 전구

세라믹 가공

플라즈마 디스플레이
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Plasmas in semiconductor fabrications
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Plasmas in space applications
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Plasmas in agriculture
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Plasmas in biomedical applications

Plasma surgery Plasma therapy

Plasma dentistry
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Wearable plasma fabric

Scientific Reports 7, 40746 (2017)
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Many other applications

펄스방전 처리 전 펄스방전 처리 후


