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-1 Polarizer Allows only light

polarized 1n certain
~ direction to pass

N
A\

AN

\\:‘.

E,, = Eyj;cosf

-2
I « |E|

1(6) = 1(0) cos? 6
(Malus’s law)
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Glow discharge & mean free path

# 18E % %48
A glow discharge is a plasma (3% 7).

. l,:-& P SN
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Wiki: The mean free path 1s the average
distance traveled by a moving particle
between successive impacts (collisions).



Model of an ideal gas at STP (760 mmHg pressure, 0C)

The mean free path is 310 times the nominal atomic
diameter and 28 times the average molecular separation.

Perspective of mean free path
compared to average molecular c e ®
separation. (Individual molecules
are exaggerated in size by a PR gt * 00
factor of about 5) L)
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Mean free path 93 nm

Average molecular

o Separation Perspective of molecular size

3.3 nm compared to average
molecular separation.
Ne The average molecular
® -+ | |- separation is about 10x
Nominal the atomic diameter.
atomic diameter
e 03nm

TABLE I, Mean Free Path

Mean Free Path in millimeters*
Gas For Molecule For Electron In Gas
Hg 0.90 5.1
He 1.41 8.0
Ne 1.00 5.66
A 0.51 2.88
Kr 0.39 2.2
Xe 0.26 1.47
Hg 0.35 (1004, 82 C) 1.98
35 (10, 47C) 19.8
350 ( 1y, 18C) 198.0

*Note: At 0 C and 100 microns () pressurelexcept as

indicated
100 4 =0.1Torr

Ao 1/P

H H Wittenberg

Electron Tube Design, RCA
Electron Tube Division, 1962,
pages 792 - 817.

http://hyperphysics.phy-astr.gsu.edu/hbase/Kinetic/menfre.html



Potential energy change (AU) of a charged particle
() between two collisions (mean free path = 4) in

electric field (E) —
o T LY || B
AU =qE-A Ao /P |small 1 ||big A

on earth VS. on moon.

Using AU, a molecule (M) can be excited (M*) or 1onized
(M™). Photon may be emitted from M*.

M+e +(~16eV) > M"+2¢e:
# of charged particles: 1 — 3

M+e + (~9eV)>M*+e; M* - M+ hv




For the cylindrical electrodes,
E is higher at smaller radius (R), thus

AU =E A 1s larger at smaller R.

E(R)c R, n=92 1? or 2?

For exciting M to M*,
AU must be larger than a threshold value (AU
AU =E(R) A > AU_.; R has a limit value R
R

min) )

lim®

1s smaller at smaller A (higher P)

Iim

Ao 1/P
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RELATIVE VALUES FOR ENERGY,
COLLISIONS, IONS PRODUCED

o 10k RELATIVE PRESSURE, P

5k Hg Figures. Non-mathemaLtiffl Derivation of Paschen's
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01 0203 0507 1 2 3 6§65 7 10 20 30 50 70 100 200 300 500 700 1k

Pressure x Electrode Spacing / (mm Hg) x cm
H H Wittenberg pacing / ( 9)

Electron Tube Design, RCA Electron Tube Division, 1962, pages 792 - 817.
http://g3ynh.info/disch_tube/intro.html
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+——— Protective coatin

Laquer layer
Reflective layer ( gold )

Spiral groove is a guide.
it is pressed into the blank disk
whermanufactured.

Laser beam —

d=1.6 um for CD
0.74 y4m for DVD
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ki A2=dsin g+ dsin S




ZREF i ® dsina+dsinf=mA
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Use a laser pointer to show various m.
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"s Ocean Optics SpectraSuite

Fle View Spectometer Processing Tools Window Help —— |
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Molecular Orbital &+ Xk p >t 7 +
0, .'i
A
0. 2p H -1 1 e, W, et *
s 14 | l X y a2 |

Electron Configuration:((52._;)2 (('11'25*)2 ((52p)2 (Itzp)4 (thp*)2

Bond Order=%( 2-242+4-2) =2 Double Bond



Other fun parts:
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