Units

Quantity Symbol | SI CGS
distance S m cm
mass m kg g
time t S
velocity o o

kg-m gm-cm
momentum P o S
force F Newton(N) = ki'gm dyne = 85572

m2 . 2
energy, work W, U | Joule(J)=N-m= kgsén erg = dyne - cm = £
_J _ kgm? erg _ gm-cm?

power P Watt(W) = £ = &5 =G
electric charge q Coulomb(C) esu

. . _J _ kegm? __ erg _ gm-cm?
electric potential ® Volt(V) = ¢ = & statvolt = & = & ="

i V_N_ kgm statvolt _ dyne _ gm-cm
electric field E m=C = o2 cm T est T esu?
electric current I A= g o

i A _ _C _esu_
current density J 7= s Ptz
. _ V _ kgm? S
resistance R Ohm(Q2) = Py e
resistivity p Q- -m= ké';g s
; — 1 _ C%s cm
conductance G Siemens = mho = ¢ = Fgm? -
. 1 _ Siemens __ CZ2s 1
conductivity o Om = o om ~ kgm? S
i 1 _ N _ kg _ dyne __ gm-cm
magnetic flux density | B Tesla(T) = 5= = o gauss = "= = &
magnetic field H A_ C Oersted = dyme — smem
m m-s 9 esu d esu~23 3
. _ 2 _ Nm _ kgm . 2 _ dyne-cm® __ gm-cm
magnetic flux ) Weber =T -m* = =3 = 5= | Gauss-cm” = == == = &=
capacitance C Farad(F) = 55 = C2s? cm
P Q kg-m? )
. . _ kgm g2
inductance L, M Henry(H) = Q-5 = =55 e

€ = 8854 x 10712 £
po = 4m x 1077 %
gep =1




Unities

Quantity Detail Unity
1 kg
mass 1000 g
: 1m
distance 100 om
: 1™/g
velocit _t /s
Yy 100 M /S
kg-m
1 /s
momentum ——em
100,000 8™/
1IN
force 100,000 dyne
ener, __1J
gy 10,000,000 org
power 1W

10,000,000 "8/

: C 4reg _ 1 1C
electric charge esu \/102 cm/ 107 '8/; ~ T0¢ 3.00x 107 esu
cm
. . v [ 102y o 300 V
electric potential statvolt 47e0107 erg/J — 106 1 statvolt
3
electric field Vi 002 w) e 30000 /i
statvolt/cm dmegl07 T8/ 104 1 statvolt/cm
. A 4Ame 1 1A
electric current — 0 = -1 1A
esu/g \/ 102 ™/ 107 '8/~ 10c¢ 3.00x109 1/
A / A
. 2 103 1 / m2
current density s — — = = ——sus
/cm .S ¢ 3x10% /szAs
A\ cm €er;
resistance Q@ _ Sfatvolt m /10 /m107 "8/y _ <2 19
S - _A 4dmeg — 10° 1.113x10—12 S/
cm esu/ . X cm
S
fehtot Qm _  Q lm _ ¢ 3Q-m
resistivity . =5 / " T00cm — 10° s
cm
2 —12
conductance mhe — 4 — & 1113x10° - mho
/s s 1%/
cm
1 1
.. 8 1/q.
conductivity I /s = o= — % @
/Q-m s 3 /S
3
. . 102"/ 1) ko
magnetic flux density gZili — ( " 7/6%) m
710 /J )
3
e el A ameo (102" 1m)” 103 | 79577
magnetic hie Oersted —  4m 107 erg/J T 4w 1Oersted
tic fl Tesla-m? 1T-m?
magnetic Hux Gauss-cm? 108 G-m?

C 7 €rg _
. F oo dreg [ 4men10 /J 10° 1.113x10"12 F
capacitance _— = —— o oF . po) = =5 Sellesse 2
cm statvolt 102 /m107 g/J 102 /m ¢ lem
. 1 2 CIMmM 1 2 CM 1 7 erg 2
inductance A= 0 - Qg 2 /411;60 /o _ 5 LH
5/em /cm 4meo107 T8/ 0 1.113x10-125 /oy




Symbolic conversions

The units of time, length, and mass in both systems are simply related by orders of magnitude;
there are no symbolic constants in equations between the two systems involving these three
fundamental units. Therefore, equations of velocity, force, momentum, energy, etc. remain
the same in either unit system. However, because the unit of charge is defined differently (the
presence of €y and 1), the only symbolic differences lie when dealing with units related to
electromagnetism.

Quantity Derivation equations Factors

. 19d _ q¢ 1
electric charge Fsi = ;g3 = ~¥* = Feas ACGS = e, dST
electric potential Vg = ﬁqfl = €88 = Vg Veoas = Va4meg Vst
electric field Eqr = 47360 % = qggs =Ecas ¥ E=V | Ecgs = v4regEst
electric current I= % —I=q Icgs = \/417?0181
current density J=-L —>J=1 Jeas = \/ﬁTOJSI
resistance Rogs = \I]CC(S’SS = V47T6°\I/SI Roas = (4meo) Rar

SI
4meq
resistivity p= ifgrte}? —p=R pcas = (4meo) pst
1 1 1
conductance Geas = goos = rg = G Geas = g GsI
conductivity o= % 0CcGs = ﬁUSI
magnetic flux density | Bcgs = 21?% = “2077{?1 = Bgr Beags = JﬁBSI
magnetic field Hecas = Beas = % = Hgp Hegs = wHSI
. o . — _ 4

magnetic flux d=B-.area— P =B Poas = 7@10\/%(1)81

it Coae — A — @A _ Cogs = 72=C
capacltance CGS = Fpd = q — LsI CGS = Zge, VI
| boos _ Tovmm Y _ oy n
inductance Leas = Togee = i Ty = Lst | Leas = =5 Lst

V4meg

To use these conversions, substitute each variable (symbol) in the CGS equation with
the expression to the right of the equal sign in the right-most column. For example, when
applied to equation 3.16 in Purcell: Coag = 7= only the C on the left hand side needs to be

4ms
. . 1 _ A _ €A
substituted: ~=Cs1 = 175 — Csi= <~

S



