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OPERA tracking
My Runge-Kutta tracking
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1 GeV electron trajectory 1n infinitely long undulator field
P ~2.5MeV,

0

final wx ~ 2.5 MeV,

Xvsz bxvs z pxvsz
T F 2 F > F
E 500 - 2 T
.m.o_m E S E 2 2
0.01F &000 - &
0.005 500~ i
of- 0f  — —_— of-
~0.005 - 500 LB
~0.01F ~1000- - P Mm 0 P ﬂ 0
E E o Ox X
-0.015F _1500F- -
el | | | | | 1 C | | | | | | C | | | | | |
-50 [}] 50 100 150 200 -50 0 50 100 150 200 -50 0 50 100 150 200
z[cm] z[em] z[em]
yvsz byvsz pyvsz
E E ) F = n
s f 500~ 2
>0.01— [C = 2p
E 000 g [
0.005 n] 500 ml 1 u|
o of- oF-
~0.005F ~500 - S
F -1000 - o
-0.01F E 2F
E ~1500 r
ol | | 1 | | | C | | 1 | 1 C | | L 1 1 |
-50 0 50 100 150 200 -50 0 50 100 1 w'o 200 -50 0 50 100 150 200
z[cm] z[cm] z[cm]
zvsz bzvsz pzvsz
T _E T 4 S F
5200 s F Qooo -
a0 & A aln oo
150 @ 2 E 9.8b999 =
E E 9.99998 £
100 1 E
E F 9.99997
s0[- 0f —— -
F 4E 9.99996 £
of- E =
E 2F 9.99995
50 3F 9.99994
E Ll L R R B Y IR R R S B 9999935 .. L
-50 0 50 100 150 200 -50 0 50 100 150 200 -50 0 50 100 150 200
z[cm] z[cm] z[cm]



1 GeV electron trajectory 1n 1.3 m long undulator

Xvsz bxvs z pxvsz
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1 GeV electron trajectory 1n 1.3 m long undulator

Initial wox ~ 3.2 MeV,
Final wx ~ 2.6 MeV, Hu% ~2 MeV
Undulator rotation angle ~1.9 rad,
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Undulator current = 0.5 I, for the first and last half period

1 GeV electron trajectory 1n 1.3 m long undulator

Initial and final wx ~ 0.4 MeV,
x and y offset
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o Ifp =0 and ﬁsno — the electron trajectory axis 1s different from z axis,
has a few mrad angle.

e We cither need to bend the beam before and after the helical undulator to
keep it on z-axis,

e Or we have to work with the light and beam which have some angle (and
offset) after the undulator



