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Analysis of Advanced Planar Polarized Light Emitter

*
Kazunori KAKUNO , Shigemi SASAKI, Taihei SHIMADA
and Yoshikazu MIYAHARA

Department of Synchrotron Radiation Facility Project
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received July 14, 1993)

The detailed analyses of magnetic fields and undulator radiation
spectra were performed on an undulator named Advanced Planar Polarized
Light Emitter (AFPPLE).

An APPLE, requiring no constraints in the electron orbit plane,
consists of two pairs of planar permanent magnet arrays above and below
the plane, and generates strong magnetic fields normal to the undulator
axis on the electron orbit. Various magnetic fields produced with this
undulator induce various electron motions such as vertically or horizon-
tally sinusoidal motion and helical motion, thereby a linearly polarized
radiation in the vertical or horizontal direction and also a circularly
polarized radiation are generated.

Magnetic field analyses of the undulator show that the phase differ-
ence between the horizontal field component By and the vertical field
component By is always one fourth of undulator period regardless of the
phase difference (D) of mégnet array, and the multipole fields cause no
serious problem if the magnet blocks are free from misalignment.

Expected undulator radiation is calculated for an APPLE undulator
with parameters assumed for the SPring-8 storage ring, and superior

characteristics of the undulator radiation are represented.

Keywords: Insertion Device, Undulator, Linear Polarizatiom, Circular

Polarization, Permanent Magnet, Phase, Multipole Field

* On leave from Shin-Etsu Chemical Co., Ltd.
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B DB LEELBEOVE D THARERNELY 2 - FHEHICBRIETE,D LY
EVWRIAVE—OREEE RETEEALBEORRBRFTLIN TV D, FIRIE, il
MER., WEHEL. £AES 4 LRSI EFRAMESH Cld T4 X — S DS %
BT 27 LR EWEE 2B 5 -0 ICBERE LT, RAEE. BEETFSN
L EDEBTEEGTILHCYNBELSNAAREELIEEFLETH %,

ChIEIT. HEEDAIVEBEERELLZBVEEA LB DI LI A TDT ¥
Sl —FPEBEINTE, 1] ~[3] FOFT, FRWERLT ¥ Vo b =521,
EEEEE-F. MEXE- FIIBLTRVWEEXEBETELLFHFSNL, &
LI HRTEENT YAl — R RBRTAIEICE D, BRERLE— FIZBWTHEA
TEEET vPalb—sm1l. 3 FREE—FIZBW T, bTredoMnERiE
RESESEB L N T VD, [3] FATEFELT V2L —4% ZAPPLE1 (Advanced Planar
Polarized Light Emitter ) . TXR S N2 R EFHT7 v P2 b —F % APPLE2 LIPEC L
123 5, | '

AL T3 APPLE2 BT 5 X v v THIORI Y OBIT. APPLE 2 % SPring-8 (A
Lirb SHIRSNARGT RO BT E4T 2D, RBOBT CRETHEH LOBET O
frME L BFE BSOSO KERS (B,) . BERS (B,) OUME0HR?E
HEYF L, FLTIOT VY 2L - OEBEOHMATIOHHETEREOY ¥ v 7IL81T
5B,. B, ,0¥—sHEOMBKRNEELT S, 70, BRREAFIOMAMIIBITAETH
BEOTNF R VEGOBITETFR ). LOBRETAVWTEERLE-F, AR
T K. KEEREE—F, HEAREE— FICBTARE/NT — DAy VG, BE
SAEDOHEERTD, hB. AEETORSETE. B HRAE By IR ER S
fANF 70 25 A ELEMAGIC 2V 3, GOFTEIZET v ¥ a b — & WA TREAT
714 % A URGENT % FiVv: 5,

2. B. &B, DALEZE DT

IﬁgIKMﬂEZWW%@%ﬁToﬂﬂﬁTlﬁK%?ﬁﬁﬁ%zﬁ&b\ﬁﬁ%

D=0®D & X APPLE2 DEGMHEL ko BAKL, ¥rv 7OBBFTME y#., &F
St L CEE N T A 5% x8i& T4, APPLE2 X BWTEFHFZEIIH-> T
Mo TL BaAMPLRTCFLFNROBAT] % Upper Left (UL) , Upper Right (UR),
Lower Left (LL) , Lower Right (LR) &9 %, APPLE2 TIZB & B OMELRL 3¢
¥ UR & LL OBEFIIZEE S, UL & LR OBAFIIFEIHAL Tz @M BEH S
42, URODBES & LLOBENOMAE 7YV al—% a, UL OFES & LR D
BROMAET v Jal—F bekTh, COEEDT vV alb—FatT7rVal—7
b DHZED Y z8LDB LB OUMEOHFETEST L,
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BEEORDEELHFEODL D THABAFESES 21— W EHICHBETELDI D
BORLALNT-DORFEZEETELIBARFEORESEI N TS, Hlzi, #HiE
HERFE, FEEEEL.. AR T LRGN AMRSE TR T4 A - OHMs %
BT D70 L BELBRBEE 2RO EERLEL N, BEAKE. BEETF5E
G EDEBTREATILICHIBRIONAMERERELEFTLETH S,
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Va b =3 BERINTEN, [1]1~[3] 05T, FHAEAERELE7 ¥V b—7[2]i3,
EEREET-F, HEAE- FIIBWTHEVWRS L2 RBETEIH I EVHFINL, &
HICHBNERET »Pal - 2HBETAIELICED, BEHREEE- FIZBWTHA
HERELT vV alb—4D1. 3, FAELE-FIZBEVTD, b idtoimvigfE
RHEEPHRONLTWD, (3] FHETERET P 2L —F ZAPPLE 1 (Advanced Planar
Polarized Light Emitter ) . SRR SN7F B ERENET ¥V 2V —% % APPLE2 LRI &
2T %, |
AL Tid APPLE2 128115 F v v FTHORE B OMEAT, APPLE 2 % SPring-8 21 A
L7 SRS N ARG LD BT 21742 9. HBOBIT TREFIEs L ofasy o
NAHEE ETRESH LORBOKFERS (B,) . BERD (B,) OMAEDREEZ
BT 5, #LTCCO7 Y al— 3 OEEOHAVIOMNHEZTEREOF v v 7281}
5B, B,o¥Y—sEOMRXLEETE, T ZFEAFIOMMECBETLETFH
BEDINVFR—NVERGOBITET R, FOERTHVWTEERLET—F. HEX
T—F, KEREE—F, #EAREE- FEBITHRE/ST DAY PV, BE
THOFEEIT I LB, ARETORBHBATIL, B HFEX T AV kR HES
AT 707 Z A ELEMAGIC # V5, HXOFFEIZET v ¥V a b — ¥ G EELT
7’0 7% A URGENT 2\ 5,

2. Bx &B, OAHEZEDFET

Fig.1|ZAPPLE2 DBt 2% 7T HICRT L) KEFPEHZ z & L. (HZE

D=0MD& &3 APPLE2 DA E 25 HEEEIL, Fyv TOBEHFEL y#, BT
BEICH L CEEICEITT 2 5EE x#HETH, APPLE2 IZBWIETFTZEHITE-> T
Mo T A2HFMAPLRTERLENRDOEAF] % Upper Left (UL) , Upper Right (UR),
Lower Left (LL) , Lower Right (LR) & 5%, APPLE2 TiZB,t B OBIFZEIL ¢ 5
7212 UR & LL OBAFHIESFE S, UL & LR DEAFTNIIFEES LT z 85 micfBE) S
%5, URDEAF & LLOBAVIOMAR TP 2ab—% a, ULOEAG & LR D
AFDMAET vV al—FbeTh, SOEEDT TV alb—FabkTrial—%
bOMAZED L z#EOB & B, OMUEENERLERT S,



JAERI—M 93—156

BMICAER LT Y2 —FDFNFRONT A—-FL,

APPLE2
BREHE A, = 80 mm
FEVER %L N, = 7 (L, = 560mm)
BTk w = 40 mm
h = 40 mm
Fyv7 g = 30 mm
fEHARARGA N d A& LA
¥R TR B R B, = L13T

Thbo

Fig.2|Z APPLE2 DfAHZE D% +(3/8)A, ED L EOBFHEH L TORSET
A DELFMAGICIC & ABWERELRT . Fig. 3 K37 vV alb—% anAhPFESFHE
B EICPEAREG L MHED & +(3/8)A, EHLL EDT Y Valb— S bOLNTBTH
B ICEARIE B4 CRIBIT L, TOREREB, LB IOV THIAICELED
il X 2B LICEDRABESH 2R T, Fig. 2,3 k@G »a5 L0l 3L A
ERUBSAMIC R D, Fig 2R LARBOE - @B EFig. 3 IWRLIBEGOE
B 02%E o T, COERFLERAOEEREN, RRLDVDOTHIIRVIZDE
EirbNb, LIL, COBEIBRTELF—F—ThHb, 21, FLERODER
AR EELWEZEZTE Y, /2, B, EB OMAZEEIFig2 318 THELS
ool

Fig. 417 Yol —% a?S APPLE2 ® z 8 EIZfEAREFO x 5 (B,,) « v

% (B,,) #%F. ALIICTYYal— 5 bONUEED &+ (3/8)A, EDLLE
FvVal—% bz IO BAREBAF R Fig. SICRT, 7V ab—3 b0k
BRSO xHS (B,,) . vES (B,,) OBEfE. B, LB, FRAMALZOIHL
T B, "B, , KL THLETHE (HEVIEFERD () BATVE) J&F
bbb, CRRT Y Valb—FasTrValb—F b z@MxfL THAMNEBIZH S /-
Y, B, OFEVHET LI LIZL b,

Fig.6 \C@ATM~ARB,,s B,,» By B, , O0M&eRT, z WOHHEI-005~
0.05m & L7z, ST TCENEFNOEEH ML EZKERET 5o
TvValb—%ad@g B,,. B, oMt 0 LIKET S EENTNOHIGIERD
LRI ND,

B,x = Asin (ZQLE z) (1)

Bbx=ASiﬂ(E—Z+TC+D) (2)
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B“=Bgn2Eﬂ (3)

Ay

Bpy = Bsin 2—""z+D) (4)
BV '

SZTA. BEIRIBOEIETHL, FREFNOT Va2l —2idy-z B L THER
ThorrOTryVal—%a, bOELHBEOHEMEITIZEL{ LD, Lo THEHDIRIE

BENLENF L\,
BBt x, yRFEEERLEFRELEHLE DL,

By = Bay + Bpx= 2Acos (E‘E—D}sin (27;72 74 n—ED) (5)

By = Bay + Bbyz 2Bcos (g}[n .Z_E._Z + %) ( 6 )

Ay

L b, TOEER(5)(6) DNMHERET L, B, 2B L LECr 272174
ATNBZ Ebbh b, 2 VHAONEZDFEECHETL B, B, izl
7/ 2 DERBERREIBHIBL NG, CTOLE x-yPHECHBLL-EFIER. E655

BerHauEz# <

# (5) UBUIAARTHTERET >V 2L —F0OBEEREET- FROF Y v 7%
WAENBELE L XDV — VEISOMB LTSRN Y 7 PETRD, Fyrv 7L
B OV—7E0EEEsBAARESTEML, 201,/ 25528124 DRAGRAE
RODLIEHNTES,

A (6) BT ABIE., BHEAEELON My FRT7 v Ialb—FlBilsE—7
WEOTEL1/2:hs00, NV Ny 7 ORBRTHWT,

B=B,(%/4—)){ l-exp[-(ZnhﬁLu)m exp[—ng/lu]} (7)

EETIENTE D,
CTHLOBEL VAPPLE2 L BWITEZEOF v v T FEOMMEED BT AE -7

B (B,.. B,,)) 2k0BIELNTE L,
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3, 2L F R IV DT

TEV — ADERICIE 2 BLEORBO A TR (. BTHEEORS I b BT RIT
+. EFSEEORE AT R VRS AT bNRb, T2l =D
x-z FECBY BT K- VEFES z DEILTx WHEADB o B 05 &
kv B = &2 X hEFET 5, Dipole 2* b Decapole i’f‘@By@'\?JI/%FR~)L’J&E§3‘Gi\ bq
ﬁ@iﬁt%&,M%?~&%ﬁwf%¢§%&tiU%ﬁ@v»%ﬁ—»ﬁﬁ%mb
HZEWNTED, [4]

By(x) = ), Bynx®
n=0

=Dipole{G] + Quadrupole [G/cm]x + Sextupole[G/cmz]Jt;2 ' (8)
+Octupole[G/cm3]x3+Decap01e[G/cm4]x4

ThLDER 2B LTEST AL

4
J By(x)dz= { Y, Bnx"dz
n=0

= Dipole[G - cm] + Quadrupole[G]x + Sextupole[G/cm]x2
+Octupole[G/cm2]x3 + Decapole| Gfem’ }x4 (9)

Y. BEGOWSEER 0IES A L BEFHBECEREYSAZVEPLY TR

<‘lD%ﬁﬁf:z—pyb&%%ﬁ%éﬁ%tb@%#&&éoyivﬁmﬁﬁ_

5VW?K—W&%%@DI5Kyﬁﬁﬂ@ﬁ%ﬁﬁ%*b%CttiUﬁﬁ%c

e LF e VSR R B 0 IR LB LEF VOSBRI 2TV, TORRETT
KVW%%“”&%%*@%@Hg?Kﬁﬁ%D=MmmpOiUEEﬁ%%—F®ﬁ\
ZELTBXﬁE—7&&6z@%ﬁ%ﬁ@x%ﬁ@@@%ﬁﬁ%ﬁ?cE@&%Bw
BZ&%®EMOGk&@%%E~AKﬁLT%%@%5i%Ck&wOL#L‘Bx
DB A e 7z TV — ASPHER R EET 5 L. FETHILESFH L,
y%ﬁﬁﬂﬁﬁ@\%?ﬁﬁﬁzﬁiU%ﬂ%tﬁofﬁ%ﬁxwﬁﬁﬁﬁké<téo
MgﬁKﬁuﬁﬁﬁwt%m%ﬁﬁﬁ%%ﬁmﬁbtx¢$ﬁuzn57w%£_w
&ﬁ@z%ﬁﬁ&ﬁﬁ%ﬁﬁo%%E~A®k§&%;—y-v7b®ﬁﬂﬁtaﬁﬁ
RO INVF R—IVETHE, Rl A 0B T UE A LTEAIBTHL-OHLNL
“ommhu%®ﬁﬁﬁ®VWfﬁ—wﬁﬁM\ﬁﬁﬁ%&wﬁféétb\:ﬂ%@
ﬁﬁﬁ%f%%ﬁ”%&ﬁ?%tbﬁm\7?91&-&~%ﬁ&£ﬁ5%@£%&m
BREENRLBEE L D,



JAERI—M 93-156

Fig. 9 KUMZED=0mm, 2% hKFRALE— FOB, 2 8EDOB Y~ 7 OfiE
D x HHHIOBBAFETT. xBHEOFHITEERLEET— FO L 3 & HCFHEESE
FILEWH, Fig. 101CRT L% -z FHRDBERDO IV FE—VBETE 00 7
XKW HEE L -7, :
Fig.1l, RIZFhFN, BERELEE— FEARHRLEE— FBE, z8LIZBTES
B = b e 3z BEMBTOEEERAD S AA L RT. KTz @ EIZBWTEIEM®
EORITED, BAE 2B, BFY— 4100 L TEEREHZ RIZT, [5]. [6]
Fig.13 ~Fig. 16\ CfiflZ D=26mm, 2% VIHRX T - FOBROx-zFHEL
v-z FEOTNVFR—NVEGETRY . FREFROFHIL, BEREE— F, KERE
EF-FotxoafbRL L) ZEAFRbNLIZ,

4, BE— NItk A0HE

RIZAPPLE 2 % SPring-8 (2 A L7- & SIIRET 5 I L PRINLIMFHOFHE S
7750 EFEIC@E L7/ APPLE2 ®/35 A — ¥ 2L TICAR T,

APPLE2 .

-BARAE A, = 35 mm

JE N, = 114 (L, =3990 mm)

BAa~TE w = 40 mm
h = 20 mm

R AR N d &AL

FREBEETE B, = 13T

% 7z SPring-8 D/¥7 X — Z i,

ZE T Y — A(High-B)
E = 8 Gev
I = 100 mA
o, -= 0.3482 mm o, = 0.0776 mm
o' = 0.0145 mrad c, = 0.065mrad

BEEIOBESY 7 FPIETE -
EEHE HAETE 20 mm
A | IR

LL72, SPring8 D7 >V al—F%BATAHIEHFMRELERBORESZ, 4m &/
E L7278 APPLE2 DEIEERAE: 114 L L 72,
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Fig.9 X AlZ D=0mm, 2% YAPFRELE— FOBE, z8EDOB -7 ONE
O x MAEOESA R, xWHAOSHISEEREE— FO & & & HFHER
FILWEH, Fig . 10ICRT LI x -z FEAOEBRD I FHRE—IVETE 0% /5
EWEE Lo/,

Fig.1l. 22ZhFh, BERLE— FLAFREET— FE, 28 I8V THY
N~ ez BEMBTOREERHAOBS AL TRT. £ z#MEIlBWTHIEG®
EOMIHED, BAL % b7, BFE— 203 LTPORFEME RIZT . [5]. [6]

Fig.13 ~Fig. 16 . CU#HZED=26mm, 2F §FHRAEET— FORDOx-z Pk
y-z FEDOINFE—VETERT, TRENOGMIL, BERLET - F, KRS
T-ForkazogheEL LS pERPRLNI,

4. HE— MBI BHDHE

SRIZAPPLE 2 % SPring-8 i{Z#A L2 & SICRET A2 LRI AR ROHE R
TS ETEIC{ER L/ APPLE2 D85 XA — % 2 LA TIZR T,

APPLE2 -
HERHE A, = 35 mm
bt d N, = 114 (L, =3990 mm)
AT w = 40 mm
h = 20 mm
B FHAARLE N d RF LHG
PR R B, = 13T
% 7> SPring-8 ®/¥5 X — % {3,
EF ¥ — A(High-B)
E = 8 GeVv
I = 100 mA
o, = 03482 mm o, = 0.0776 mm
' = 00145mrad o, = 0.065 mrad

X Y

EHRoBEZEY 7 MEETE .
EBE B (T 20 mm
KFEHM IR

L L7z, SPring8 D7 ¥V ab—~8 % BATHI L FURHRLERBORS Z, 4m &
E L7728 APPLE2 ODRIEEEAL® 114 & L7Z
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Fig.17 |2 APPLE2 ®¥x v 7 g% 20mm. 25mm, 30mm, £ L T40mmm (ZEZE L
eE, MMAEDET vV L—485 =5 K,. K,OBfRERT. fLHZED I,
RSB oLEESELI S, MEZEDZHINSETW &, K, K, #ALHEIK
b, TOLE, BHB . B OMMER, EL2ETERZIICHII/2TH %S
roOMELE— FEnbd, BICWAED ZEMNSE TV EHBEAHOFERT DS
A D=175mm D& EEERRLE-FER b, $72, FREEOFEE NEIEAHIZE
AEENE-FOMBLY DERAOFHMICEEIEFOMELEE-FODEFRLESIED
sHhid kv,

Fig.18 ~Fig.20ZAPPLE2 D ¥ ¥ v 7% 20mm iCEEL 7z & &0, EERLE -
K. PMERE— F. KAFELE—-FOLEDERFRDOIEDANRZ PVERT, AR
E— FOBEBROESITITE A LT bRLE Y,

KIZEEERERREE-F, AELEE- N, KREXEE—F, BRELT- FOBEIOW
THET ST —DBESTH 2 RH D, Fig.21 ICAPLLE2 @ ¥ v v 72520 mm TEER K
e FEEDLSWE ST —ORESF % RTo Fig.22 ~Fig. 24 ICEREH 1 KAED
5 3R TOMET —DREFH LR T FNEROBHERT L 2B L AN
KRRV, EDOTRNLF—HET, 2 Y ROBEEFEL 25, BERKEE-FTHEL
B x-y @B BEHRENT —DRESFIL, yEFAICENBIEITTHLL. K,
DIEAVNE VT, 1 REOBET T =B NT —OREeED 2L HIC% 0 y B
HENCIE D TV EN o T, 2K EDRE/ ST —id, z#EIZEd T §HLNLV,
TRIMBOBHRERELALT, REHT—F (z@AHMICEFIREYT S) 0L &
DHBEREGARRS % Eh, FORENT—HKTE z 8 ECHDI RO TH L,
EBROBFV—ATRII v Y VAHKERTHAHLD, z8BETLDTPIBERDOR
FERT T &0, '

Fig.25 |2 APLLE2 O ¥ % v 72520 mm TR X — FRRO SRS/ YT — OHEFT
% R¥o. Fig.26 ~Fig.28 I2# NER 1RND 5 3R T TORS/ST — DAES
e TT. BT — FoBe. SRS Y7 —oBESMIIEENFIGENRL %5,
1 K361 Fig. 26 KWREN D X S ICHEH/ ST —OBES A 2 B EICB VW TRAEL T
LTwh, K, K, 7% LVEa., 28125 ER8NT 2 BT REIC—EDR
M TES LTV LR A0, BRIICEBETEDERERTOALPED I
B, 2F DFRBT— FCBVWTRERARERLNT z @ L TR EREIF KON S,
COBICFig 19 ET I ICAEROLI v & Y ADGEITSERGTHDO AN PV
AREIBWTERFEIWITEASEbNLE VW, 2SN EPLT Va2l —F
B2 EAT 2 2. BTORBAFEIELTWA LI LR A0, SHERTHH
b b, [7] Fig.27 CBVTz@HLETHZBEFORS T - BOR>IOLD
Thr, MUBEBRIZEDFi g 28 I0RT L) I3 REOKE/ ST —d z @A 6N
B TE L > TR0 DNE, 3REOKDE—~2 2RO E—27 LD 28 &
DRI E 2B HE, KOBHEBIMSE T EBRESORS/ ST - EmL 2

_6_
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BN —85H BTS2 8 EXFELL IR A

Fig.29 {ZAPLLE2 @ ¥ ¥ v 72520 mm TKFRAEE— FREOEHE/ YT —DARES
% 7", Fig.30 ~Fig. R ICENFN 1R, S 3RNEE TORF/ ST — DA
HERT. ST —0BESAIL. BEREE-FFILIO T 7L 7 ray/io X
— 7 KOEPRKEVTDKEREEE— FROBETIREFATHL x MAMD AL 2o
TWwh, 1REDSHIXKT TORS /ST —OFEETHIL, BEERLEET - FOBED x
e yEI R ANBKRI AR/ EABOBIRE RS, LAL, Fig.23 £Fig.31, Fig.
24 L Fig . R ZNFREE L Thhr 2 L), HEREET - FROGIFHAESTHO
LD EEDS, B &OTW5®#bﬁ%ouﬂd BfrY—-LA0OKEFAOLI v E ¥

xﬁﬁﬁﬁﬁ@%nxbk%wu&n$%760Oih%?ﬁ LABLI v E Y ADMN
EWHETHRE S ELEEOAN, 1BEOEFICLIBHHERELOEHAIES %5,

TOZELY, MEKEDARZ PVOE— 7B, FLKECHEICOKHREE-F
L )EREREE— FORBROFIE hELEZLNS,

Fig.33 \CAPLLE2 D ¥ v v 725 20 mm THAFELT— FROESRS/ N7 —OHES
ik R"To Fig.34 ~Fig.36 Il FREFN1KELL IRATTORS N7 —DAK
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Fig. 20 Flux spectrum of the APPLE2 installed in SPring-8.
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Fig. 21 Angular distribution of power density of full
harmonics installed in SPring-8. Vertical
polarization mode and gap=20mm.

Unit: [kW/mrad?]; K4=0.58, Ky=0

Fig. 22 Angular distribution of power demsity of lst
harmonic installed in SPring-8. Vertical
polarization mode and gap=20mm.

Unit: [kW/mrad?/eV]; Ky=0.58, Ky=0
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Fig. 25 Angular distribution of power density of full
harmonics installed in SPring-8.
polarization mode and gap=20mm.
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Fig. 26 Angular distribution of power demsity of lst
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Fig. 27 Angular distribution of power density of 2nd
harmonic installed in S$Pring-8. Circular
poclarization mode and gap=20mm.

Unit: [kW/mrad?/eV]; Ky=0.5, Ky=0.5

Fig. 28 Angular distribution of power density of 3rd
harmonic instaliled in SPring~8. Circular
polarization mode and gap=20mm.

Unit: [kW/mrad?/ev]; K4=0.5, Ky=0.5
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Fig. 29 Angular distribution of power density of full
harmonics installed in $Pring-8. Horizontal
polarization mode and gap=20mm.

Unit: [kW/mrad?]; Kx=0, Ky=1.06
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Fig. 30 Angular distribution of power density of lst
harmonic installed in SPring-8. Horizontal
polarization mode and gap=20mm.

Unit: [kW/mrad?/eV]; Kg=0, Ky=1.06
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Fig. 31 Angular distribution of power demnsity of 2nd
harmonic installed in SPring-8. Horizontal
polarization mode and gap=20mm.

Unit: [kW/mrad?/eV]; Ky=0, Ky=1.06
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Fig. 32 Angular distribution of power density of 3rd
harmonic installed in SPring-8. Horizontal
polarization mode and gap=20mm.

Unit: [kW/mrad?/ev]; Kg=0, Ky=1.06



JAERI—M 93—156

I s Yot
AAANATE IR, LAY
o SO
ATy :‘4‘;~;~

Fig. 33 Angular distribution of power density of full

Fig.

34

harmonics installed in SPring-8. Elliptical
polarization mode and gap=20mm.
Unit: [kW/mrad?]; Ki=0.33, Ky=0.9
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Angular distribution of power density of lst
harmonic installed in SPring-8. Elliptical
polarization mode and gap=20mm.

Unit: [kW/mrad?/ev]; Ky=0.33, Ky=0.9
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Fig. 35
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Angular distribution of power density of 2nd
harmonic installed in SPring-8. Elliptical
polarization mode and gap=20mm.

Unit: [kW/mrad?/ev]; K,=0.33, Ky=0.9
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Angular distribution of power density of 3rd
harmonic installed in SPring-8. Elliptical
polarization mode and gap=20mm.

Unit: [kW/mrad?/ev]; K,=0.33, Ky=0.9



