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http://www.wired.com/science/discoveries/news/2009/05/gallery_nif?currentPage=4

Explosions in Airborne
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Flour explosion sugar
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http://www.youtube.com/watch?v=szoju3DQ14Q&feature=related
http://www.youtube.com/watch?v=Tduy1zU0L-Q
http://www.youtube.com/watch?v=Jg7mLSG-Yws&feature=related
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http://sdsu-physics.org/physics180/physics196/Topics/gaussLaw.html

A L
)

T
Y

O As storehonses of electric potential energy -

The U ses of Capacitors

® A s vital elements in tuned civenits (radiv and

T\) and RAWN chips
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Charging a cagacitor

. : ~—=—1op side of bottom
- Bottom side of top plate has charge -
plate has charge +q

Eleclric field lines
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J-2 Calenlating the
Capacitance

1) Put a charge y on the plates

2) Find £ nsing %ﬂu.s.s’.s Lawy -
3) Find \J petoveen the plates

#) Calenlate C by its Aefinition
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Gaussian

integration




Calenlating the potential
Aiﬁerence

~
Gaussian
surface

integration Q ‘,



A parallel-plate capacitsr {g/ ) 4

q = s, EA .
V = [ Eds = Ejod ds = Ed




~ Pathof ‘ = Gaussian
integration surface
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An Jsolated Sphere = the miss % (-~}
plate is a condAncting sphere of mlf {f/ N
radins
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=1.1x10°m? ~100km?




© Spark > 2000\/'

© fire : > 020 Zl
: \)f = 6oo\/
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£x.3 the threshold valune L, ( (}'ﬁ
required to ignite ALY BoYIE YA
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C=4rg,R, U=1/2CV?

v [ 2(150 x107°)
dre,R dre,(1.8m)

=3.9x10"V




Conduncting floor
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CI1:C1V’Q2 :C2V1Q3 :CBV
q=0,+09,+q9; =(C, +C, +C;)V




J-F Capacitors in series
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0123 =CoV =V, = C12 (Q1 = Oi23)
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— ¢, =CV, (V, =V,,) =31.0uF




-5 S toring £nergy n an
Llectric SField

/ / q’ /
dW =Vvdq =-—d
g C o

W = [dw =éjoqq'dq'
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¢£x.s (cont) (}ﬁ% »

*c A=9.50x 10°m?; k=3.50
o #&4244dP5.00mm;& 40.150mm =
ke, A

—19.6PF (10*?F)

« =44 C = 0.589PF

X =19.0PF



Touch Screen

Indium Tin Oxide : ITO &1t $5


https://www.google.com.tw/search?q=touch+screen&hl=zh-TW&safe=active&tbo=d&rlz=1C1AFAA_enTW435TW511&source=lnms&tbm=isch&sa=X&ei=wknJUMT8EKbzmAWejYGwDA&ved=0CAcQ_AUoAA&biw=1280&bih=652
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gx.7 defibrillator (%ﬁﬁ%

CV? = %(70 x107°F)(5000V)* = 875J

2.0x107s p
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Z pinch/© pinch



http://techland.time.com/2012/08/10/z-machine-produces-six-times-the-worlds-energy-to-create-white-dwarf-star/
http://www.utexas.edu/know/2012/08/05/z-machine/
http://en.wikipedia.org/wiki/Pinch_(plasma_physics)
http://en.wikipedia.org/wiki/Pinch_(plasma_physics)
http://en.wikipedia.org/wiki/Pinch_(plasma_physics)
http://en.wikipedia.org/wiki/Pinch_(plasma_physics)
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5-6 Capacitor with a dielectgﬁﬁ;\ at

i

The capacitance Is increased byL imes fm%
K: the dielectric constant

TAELE 26-1 SOME PROPEETIES OF DIELECTRICS?

DIELECTRIC
DIELECTERIC “TEEMZSTH
MATERIAL COMNSTANT (V. mm)

= g

Adr (1 atm) 100054

Polystyrans 2.8 24

Paper 3 5 158

Transformer ol 4.5

Pyrex 4 14

Eubsr mica 3 Q




Poroelain

Silicon

Craftrati 1

Ethanol

Water (20

Watar (255

Titania cerarmic

otrontium titanats 310

For a vacuutn, » = unity.

*Maasurad at room tamparature, axcept for the watar.
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The effect of dielectrics —

*

V

c_4

o e e o o o oo
K

... ©

V' = a constant Q = a constant

g lncreased V reduced
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Ex 5-8 A porcelain slab a%

NI £
the dielectric " 4.

U, =1CV2 =1055pJ =
2 2C

2
Uf: d :i=162p\]
2kC K
W =U, —U, =893pJ
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5-7 Dielectrics: An Atomic=

View % - f%

% Polar and Nonpolar Dielectrics
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<« The resultant electric field%/%/

weakened
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5-8 Dielectrics and Gauss’ Laﬁ

Without and with Dielectrics H

e § E-dA=gE,A=q—E, = qu
0

e E-dA=gEA=q-q —E= ngAq




Gaussian surface

+H++++++++

Gaussian-___
surface |

Gaussian surface — 4+ ) _
‘{_ Gaussian—

++++++ +_+;’{1-~+ surface ||

B i
LE




Gauss’ Law revised

50§E-dA=gOEA=q—q’=%

go§/£-d,5\=q or fﬁ-dﬁ\zq

D theelectric displacement






