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R, VY ,2 R(r, 8 ,2)

Cylindrical Coordinates

r=(x,y,z)=(rcosf,r sno, z)
x(r,0,2z),y=y(r,0,2),z=2z(r, 0, 2).
r(x,y,z),0=0(x,y,z),z=2(x,Y, z).
x(r,0),y=y(r,0),z=2(2z) .
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r(x, y),0 =0(x,y),z=2z(z).
ex=(1,0,0)

e,=(0,1,0)

e,=(0,0,1)

e =(co¥,snb, 0) =cosb ex + sinb e,

& = (—snB, cosf, 0) = —sinb e, + cosH e,
A= (A AL A) = Akex+t Ay + A g
=(A AA)=Aet Ag t A

A (cosb e, +sn0 e)+ A (—snb e, +cosb e) + A e,
= (A cost — A snB) ex+ (A snb + A, cosB) ey + A &
( cosf sn® )(Ar):(

—sinB cosH

N )= ()
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g¢=-snb 6Ce + cosd OCe, =0Ce,
€ ¢= —cosd 6¢e, —snb 6Ce,=-0Ce
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B° B (r,0,z)e +By(r,0,z)e, +B,(r,0,z)e

NXB=(er%+ee%%+ez1jTIZ)X(Brer+Beaa+ B e)

B
=i el ) x(Be rB ) i
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N'B—(e,%+ee?%+ez ') (B e +Bye+Be)
e g (Be+Be+Be)
+eef‘1j-l]e' (B & +Byey +B e)
te g, (Be+Be +Be)
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(- sn6, cosO, O) +(0’0'1)ﬁﬂz



Kineticequtioninstatiagnetic field
%Tp:q(E+v' B) ; p=moyv=myre¢

re¢= — (E+r¢” B)
my ¥

r=re+ze,; r¢=rc¢ce +r ¢+ zte,=rc¢e +roc¢ce + zte,
r¢e=r@e +rceC+rcoc¢e, +r0@e, +r1r 0Cey ¢+ zW®e,

=r@te +2r¢0Ce+r0@e —r 0¢ e + zae,
(r@-ro¢)e +(2rcoc+roe) e + za®e,

=9 [E+(rte +r0ce + 2¢e) B}
Mo vy

For fieldsE=0 and B=B(r,z) e+ B(r,z) g,

(r&-ro¢)e +(2rcoC+roa) e +z8e,

= 4 {(r¢e +ro¢e +2z¢e,) (B &+ Be)}
Mo vy
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= (-r¢B,es—roc¢cB e, +ro¢B e +z¢B &)
Mo vy

ré—ro¢ = —L r g¢B,
my vy q
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