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Effects of Undulator Imperfection on Electron
Orbit and Light Characteristics

Susumu KAMADA
National Laboratory for High Energy Physics (KEK)

; A change of the electron orblt depending on the gap helght of the undulator was ob- k
~ served in the MR hght source experiment together with the w1demng of angular dlver-
~ gence of light. The angle w1denmg of llght was partly reduced by supenmposmg a

. c‘fumform field to the undulator horizontally. ; :
' ion was conducted assurnmg random rotatlon of the undulator,

A computer sunul

poles and it gave quahtatlve agreement with the observa’uons :
. For hght sources of new generatlon proposed was an undulator of dmded structure,/ ;
o ,‘whlch allows 1ndependent rnovement of gaps and therefore makes Beam Based Correc- '

tion of undulator field p0551b1e

1. 7r2al—%F%+v v TRBACHESE
FE — LT E O EN

MR S — ARBIZRBWT, BFE—LD
BESEEEENRT VY a b —FF % v TOBRRIC
EhTro CEHT A ENBEIISN, COEE
KFEFBOEEBIR SN -7/, COBFE
— ANOEEBELEH 1 IZRT, KB x T
F v 7100 mm BOFEMEEE 2L - L, B8
HENBEEE BT A7 VY 2 V—FE
DEFEF VBTV 23—V a /ITk->TRD
72 DTH 5,

COBRShIBEFY 7B il TF v v 7
FEIFR Hyap ICIBIT HHG &ET VY 2 V=25
AZ—KIZHBI+ARS (Fv v THEROEHR
Bz ) ofné LTORIC > THHR TS
CEMNTERFOHITRINTWV A,

O urad]=0.1585 H,,,[mm]—10.02 K—15.71
(1)

(DRDOHLE 2 BT KARBTINERT 5T
VYV aV—ABBEEORENFRREEZONS

* BRIV — YT R TR MR RS B R EHEE

F305 < (AR 11

TEL 0298-64-5682 FAX 0298-64-7529 e-mail Susumu.Kamada@KEK.jp

(C) 1997 The Japanese Society for Synchrotron Radiation Research



174

-10

-15

Induced Vertical Kick{prad]

X
gﬂ
K

a5t
30 40 50 60 70 8 90

-20

100 110

Undulator Gap Height[mm]

Figure 1.
undulator.

Vertical kick of electron orbit induced by the
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Figure 2. Vertical angular divergence of light vs. Error
kick by the undulator.
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Figure 3. Correction of angular divergence of light by

superimposing magnetic field horizontally.
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Real Undulator Model for Simulation
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Figure 4. Modeling of undulator.
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Table 1. Simulation of light characteristics emitted from undulators with pole rotation error

G EEEe e s e
e Do s - photon “angular flux gy 5 angu i
psdaumber | KOkwele | oot | gy | dpar | pElief | dvemmo
. number | field error | displacement | spectrum |  spectrum peak ppeak ' SpeCtrfmpeak
generation o I . o peak |  [photons/e~/ hori./vert.
e  [prad] [pm] - [eV] mrad?/0.196BD] | [eV]  [prad]
No Error 0 0| 900465 | 9.6l | os273 | 339/ 316
ol 1.66 | 2017 | 8906.98 411 105.86 |  4.76/10.41
13 - 830 | 8960.47 9.21 6200 | 3.60/ 6.04
15 090 19.75 . 8902.33 3.19 128.23 |  6.65/10.28
17 1683 1342 18937.21 8.56 . 64.13 3.70/ 7.41
19 —11.35 4141 | 8669.77 2.03 146.03 |  8.49/21.76
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Figure 5. Simulation for K-value dependence of angu-

lar divergence of light.
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