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du _ _
Solve: mazeEjL eluxB] - Ku
\\

substituting: Microscopic Lorentz force with “Friction”

m e | — e A E
r=—, w=—1|B|, u=—7, and E = —

K m m | E |
subject to the dg _
steady state — =0 yields
condition dt

M E| (E + or[ExB] + »?7?(E*B)B )
(1+a) %)

where B is a unit vector pointing in the direction of B.
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5r = j u—r dz, 5¢ = _[ — dz <— Electric field strength cancels out!
z Small terms = 2"4 order corrections
HEl N o (e 6 LB ) ot
u, = -wt\E,B,-E,B, |+ o't
¢ 22 r
(1+a) T )
etc...so Assuming cylindrical coordinate and E = E, and B, >> B, or B,

Z \

Simple first order equations

T B,
5¢ - (1+a)272) j 5 U
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Distortion in x or y Ey d — Integral over
— (5x) ( o ) L, distorted field
- \— 15
Oy “ |+ dz
Z Master
— :
B Equations
5 c —c =~ dz for E or B field
( x) _ ( 2 1) B, distortions
B imple li ti
5y C1 C2 f_y dZ ] simple linear equations
B,
. 1 Tiwt Tzzwzrz
Cg=——, c;=—=2 _ and c, = —2o T _
with 07 (1472w2:2) 17 (14TFw212)’ 27 (14Tf w?12)

—10. = |Drift Velocity[cm/usec]|

= BField|kG
wT ield[kGauss] * |Electric Drift Field Strength [V /cm]|

Distortions in the TPC are directly related to integrals of the E and B fields
These solutions of the Langevin Equation are exact to 2"d order
« The matrices are rotations (with a pre-factor) related to the Lorentz angle

« Since rotations commute in 2 dimensions, these matrices commute with other rotations.
These same equations are valid in Cylindrical Coordinates, 8x=38r, 8y =r *8 ¢

If you have a well defined model, and good data, then
the distortion can be removed with great precision
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