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A. Conversion of Units

Quantity units Symbol SI cgs
Length meter m 1m 102 cm
Angle radian rad
degree ° 1.7453 x 1072 rad (= 7/180 rad)
arc-minites ' 2.9089 x 10~* rad (= /10800 rad)
arc-seconds ! 4.8481 x 107% rad (= 7/648000 rad)
milli-arc-seconds mas 4.8481 x 107 rad
Mass kilogram kg 1 kg 103 g
Time second S
minute min 60 s
hour hr 3.6 x 103 s
day d 8.64 x 10* s
year yr 3.1557 x 107 s
Frequency Heltz Hz 1s7!
Force Newton N 1 kg ms—? 10° dyn
Dyne dyn 10° N lgems2
Pressure Pascal Pa 1 Nm2 10 dyn cm ™2
Energy (Work) Joule J 1 Nm 107 erg
Erg erg 1077 J 1 dyn cm
Electron Volt eV 1.6022 x 107 J  1.6022 x 10'? erg
Calorie cal 4.184 J
Power Watt W 1Js7t 107 erg s
Electric current Ampere A
Charge Coulomb C 1As
Electric Voltage Volt A% 1JC!
Resistance Ohm Q 1VA-!L
Magnetic flux Weber Wh 1Vs
Magnetic flux density Tesla T 1 Wb m~2 10* G
Gauss G 10747 lergecm 2 At
Temperature Kelvin K
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B. Physical Constants

Quantity Symbol Value SI cgs

Proton mass m; 1.6726 10727 kg 107 g

Electron mass Me 9.1095 1073 kg 10728 g
Electron-to-Proton mass ratio m;/me  1836.2

Speed of light c 2.9979 10® m/s 100 em/s
Gravitational constant G 6.672 107! Nm? kg2 107 dyn cm? g2
Boltzmann constant kp 1.3807 1072 JK! 10716 erg K1
Electronic charge e 1.6022 10~Y C 10720 emu
Permittivity (Dielectric constant) € 8.8542 10712 Fm™!

Permeability of free space o a7 100" Hm™!

Note that egpo = 1/c?

C. Astronomical Constants

Quantity Symbol Value

Astronomical unit AU 1.4960 x 10 m
Light year ly 9.4605 x 10" m
Parsec pc 3.0857 x 106 m

Mass of the Earth Mg
Radius of the Earth Rg
Mass of the Sun M
Radius of the Sun R

5.972 x 10** kg
6.3781 x 10% m
1.989 x 10%° kg
6.960 x 108 m

D. Vector Identities

A - BxC=B-Cx A=

C-AxB

Ax(BxC)=(CxB)xA=B(A-C)-C(A-B)

V(fg) = fVg+gVf

V- (fA)=fV-A+ A -Vf

(D3)

(D4)



VXx(fA)=fVXxA+VfxA
V.- (AxB)=B-VxA—-A-VxB
Vx(AxB)=A(V-B)-B(V-A)+(B-V)A—-(A-V)B

Ax(VxB)=(VB)-A—(A-V)B

In particular, slightly re-arranged and specialized

(VxB)x B=B-VB-VB?/2
V(A-B)=Ax(VxB)+Bx(VxA)+(A-V)B+ (B-V)A
VxVf=0
V.-VxA=0
Vx(VxA)=V(V-A) VA

E. Vector Operators in Various Coordinate Systems
E.1. Cartesian Coordinates

In a Cartesian system (x,y, 2)
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V-A=

(D10)
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Vx A— <8£j B aaiy’ 8£x B 88121:’ 8(.;1;, B 88/:,;) (E3)
V3if = gi{ + gzg + ?9225 (E4)
E.2. Cylindrical Coordinates
In a Cylindrical Polar Coordinate system (7, ¢, 2)
V~A:§(rAr)+i((?$’+8£z (E6)
VQf:%% (r%) +:ngjs+gz (E8)

E.3. Spherical Polar Coordinates

In a Spherical Polar Coordinate system (7,6, ¢)
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vi= <8r’7“80’7“sin98¢> (E9)

0 0 1 0A
A= (r*A) + ———(sinfA = E1
v Oor? (r°Ar) + rsin 6 00 (sin.04) + rsinf 0¢ (E10)
1 0 1 04y 1 0A., 10 10 10A,
A= —(sinfAy) — — ——(rdy), —=(rdp) — - E11
VX <rsin9 89(Sln9 2 rsinf d¢ ' rsinf ¢ r@r(r #); r@r(r 2 r 00 > (E11)

b L0 (W00, 1 0 (L ary 1 oy
Vf_r28r " or +'r251n989 sin 0 +r2sin98¢2 (E12)
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| T * or + r 00  rsinf 0¢ r (B14)
[AyB,  AgBy 0By Ay 0By Ay 0Byl -
| T + r cotf + 4, or + r 90 ' rsind 9¢ ¢ (B15)



