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monic.
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Figure 2. X-ray spectra before and after a monochromator.
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Figure 3. Elimination of the higher energy side of radia-
tion with a total reflection mirror.
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Figure 4. Elimination of the higher harmonics of radia-
tion with a double crystal monochromator detuned by
JE.

V- ROBEREEEE /) 70X — 5 OERRED
TRNVF—EY, BFHLIzz A VF—E—JiC
BOWTOA—FHLTVWT, tioE—27 T, 5
DOBEHTANTVS (3 X<y FLTWV3) &
ThiZ, BRARRERShTLE I » 5, Hikkic
BHEDNEBEILEMNTE 3,

AP I (3 HERE R S FRIE T B & Dh3dh 513-19),
R O D XEEEELIR, RRLEERRICEZDDT
SOEHRE LTSN 54, BZERICET
AHEORE AN TRV, L, TOHER
EEE/)7ur—2E LTHAE, ETHRRK
512, BIRE—27 DT X2 VF—BBRICI ATy F
BELUT, BIN X VF— =7 THK
WERITIEICN B, COMTFE2Eb6a) TR
Llo ETAN, YYavexr/7ux—4it
M aEERE (KX, KR 0#EERESR
BERBAERSEXVIPRITBVTORERET
$-T, H5a) OERRIIE T * V¥ — XRHEE
DEMRERE L L TEEHTHIERBAVEER
5h 5o ‘

FREcE, B JERHOBRET v Ya L —
yEE) 7urx—3ORTANEBITHRLCE

_..17-_



18

a)

Periodic undulator

Quasi-crystal

Non-periodic Periodic Purely monochromatic

1 3 5 0 1 3 5
E sing/A 1724

Figure 5. Elimination methods of the higher harmonics
a) by a combination of a periodic undulator and a quasi-
crystal and b) by a combination of a quasi-periodic
undulator and a crystal.
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Figure 6. Creation of a one dimensional (1D) quasi-
periodic array on AA’ through a projection of a 2D regu-
lar lattice within the window AA’B’B.

HAZ, B AA 2REARS OF iR TALE
ZRLTEBSEWEIIHEITABE, THBDLDL,
tan @ ZEHEHBEICENS L TH %,

wic, EOBTREBRETI0ZEZRS, bL,
LTORFRERET S L—BAMICE-TLE
3o —MEHIISHEREREF AT, BI6DLDIT,
B BB 2 EMR AA ICEITICE L ISRERE w 721
BELTEE, ZO2HEBRCBRENIETRITZ
BATHRET2BENTEN S, BRAA LT
i3, ULV UH»bIERBESETRECSE
h3, B AABBR2Y 4 v FY Y, HE
AA R R/, ZNICEERSEZ R B &EFSEOD
BEDLLTH S, H6 T, EERDOHIZKS-
TY 4 YFYIBw 2 EHBNENEENZIES

Ik o TWB, TOBA, AN LOBTFRIZ2HE
HOKTHEM & d (d/d=1/tana) Zb -
CIEERTEST 5, T HIZEERMRY| &R
nNTWa, dbAA, TVvVal—20EITI,
Bw AT LET DX I ITEST &N
KEETIRIEV,

EDHAT, B16 DM Uik~ Taizdt
DBIERTE, BRPOBATmBEHOKT
REERR/EET

19

R/ = macosa

. mtana
+a(sina cosd)'_l_{_t s IJ

DkSicEshd, coT, ®EarEml.. |k
BARBMEEKT S, £/, COREREHED
PEEtich -5 R FEEIR

= —masina

+a(sina—cosa) l_llj—ttarxtc; +1_|

D&HITEDT B,

T, QRTEEINBEFNE & - HELRD
7 — ) &g, EFrREEEASRD 5h b5
QREEE 7 -V LR T 2BERRELOR
WHETIRIEV, & &D 2 RTTIEHRT O EHM
PROPICELEE 7 — ) 2R H8 Ak
ELUTIORL, R ERAMET v Yar—9%&
HIABEEORELESZ %,

2T, v VFYRDO2REETFRATZE
(R)EEE, ROLICEET 3,

E®R)=SR)V(R), (5)

2T SRIIFEED (2RTEMD) £kic
o TEM - 2 Fm (Ric, NE) oafmxR
L, N
SR)= )Y 5(R—R,), (6)

I=1

DEHIcEBENE, B) KOVR) v« v

N SRR TRRE T B RE B BERL
1, 0<R*<uw,
V(R", R*) = 7
(R”, R*) {0’ 2ok, O,

ThH5, BRANTEDL R/# EANDORERRER

P(R”)=.IT;E(R”pR*)dR*, (8)



20

TRIN S,

COPR")%27—Y) xEHBL 7k bOPEELR
IBTHD, ZO¥MED 2FHRENHRER S,
B7ic, 2oRo7 - 2FBROFEER LI,
KD o’ BV q* RENFN R BLU RIFE
TRHTH 5, ' BICEEOEVWRIEEOHT
AU URTREZES &S IEHICHE W, T
iz, GO)RDER)D7 ) =%

e(q) =s(@*v (@), 9

ZRLILDDTH S, (x)IZBEHAAEEKT 5,
KOk FriiE, S(R)D7—1Y zZH

s@=NY, o6@—a) (@

J= —o

%L, SPEBTFRERLELAEOKREBL
VRS, VIR)D7 -9 Z5#

v(g = J‘_Q;V(R) exp (—2mig.R)dR

w L
='J:J fo exp {—2ni (¢’ R

+q* R*)}AR"dR*
) Vi 3 1
= sm(ngf;q ) Sm(nnquiq ) exp(¢) (10)

Tid&hd, TIT, AUOE—RFIRY « v
Fo% R/BNCIH-TcES LTUMrLizT &ick-
THEhAHTHY, ERTFRIERDOY + v F
VIBwickbbDTH %, MHETF exp(¢) iF
U4V RO EREONBIKNALTRES DT
5%, BEICREATERORNVETH S, H7
DEVRFRERLE LRI LK &2 Vi
BITRVIE (1/L) &30, wBKEVWEAICE
ERELNE (Mw)o Licti-T, RoELiH
U 7cfRIBIC A B 2 T FRUCHSR T 2 RHRD
WD HERET DM D, /LTI, B
P2 STV EVLUOMBHAE LTEHMS

BAHA BOEE1E (19965F)

Figure 7. Fourier transformation of the figures in Fig.
6. A quasi-periodic array appears on the q” axis.
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Figure 8. Creation of a 1D quasi-periodic array from a
2D ordered lattice with positive and negative scattering
centers. O =positive center and @ =negative center.
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Figure 9. Fourier transform of a model structure of posi-
tive and negative scattering centers.
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Figure 11. Geometry for eliminating the peak due to H
with 3 times the ¢/ value of the minimum q” peak of G.
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Figure 13. Real magnetic structure for @ =tan™'(1/v35).
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Figure 14. Variations of the magnetic field (full line) and the electron orbit (dotted line) at 8

GeV, 100 mA. Undulator gap = 30 mm.
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Figure 15. Spectrum from a quasi-periodic undulator of tan a =1/ V'5 model at 8 GeV, 100 mA.

Undulator gap = 30 mm.
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Figure 16. Spectrum from a periodic undulator with the
same number of poles as those of the quasi-periodic
undulator giving Fig. 15.
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Figure 17. Behaviour of eq. (12) in the case of u=d in
the tan @ =1/V'5 quasi-periodic model.
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Figure 18. Comparison between the analytical calcula-
tion and numerical one. @ indicates the spectral peak po-
sition and intensity calculated with the analytical equa-
tion, and the line gives the spectrum by the numerical
calculation.
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