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Highlights of SPring-8 BL23SU in 2001

Akane AGUI, Akitaka YOSHIGOE, Takeshi NAKATANI, Kentaro FUJII and Akinari YOKOYA

Synchrotron Radiation Research Center
Kansai Research Establishment
Japan Atomic Energy Research Institute
Mikazuki-cyo, Sayou-gun, Hyogo-ken

(Received June 4 , 2002 )

BL23SU in SPring-8 is a soft x-ray beamline dedicated to material science project
in JAERI. The insertion device, monochromator and other beamline equipments have been
installed or developed. The beamline maintnance has also been continued. We report
highlights of these activities for the BL23SU in 2001.Specially, it has proceeded with
the countermeasure against the rise in the maximum radiant power, toward the low-energy
operation realization. And, improvement in that precision proceeds through the COD
correlation to the ID drive as well.

Keywords: Soft X-ray Beamline, BL23SU, SPring-8, APPLE-2 Undulator, COD, Variable

Polarization.
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1. FLoic

RES Ve ek SPring-8 @ BL23SU i, BXMRACRHERZ BB S W= Rt
XFE—LTA U TCH D, ERY Y TIIRBINZHAREI S/ON I BEEREHIZ. 70>
by FRUDEAERD SEEEINEE—LBERICL > T ERAF—vavic@bhb. B
ETIIMERBOREEHEA, RELZE. £9. DEYIER EODE THE QKBS ERERLPED
BNTNWD, JIT E—LT4 v lid, BANE. 90X, Y 257 0% %2 &8 7= BL23SU I
B SBRAAERCLERRAIR R DERIL T3,

BL23SU k. SPring-8 ERE) 7D IN23 D4 nEfFLHO LHMAI2 nEAIZBI N, |
ERNET7 Y 2LV —4%—(variably-polarizing undulator)APPLE-2(advanced planar polarized
light emitter type-2) & AJEIR(ID23) & LT3, Figure 1.11Z ID23 DA OEXX %
R ZRDORATNZ, AYE 12 cn. AR 16H» SR> T Wb, Figure 1.1123% 5% ET& 251,
EHATIDBASNIDOENICHAILH 2 2HOBAFIC L >TE—L8 ETROFEAOMEE DL %,

—MRIZT VAL —FTiE, L TOMEIOF v v THEEEZHZ LT, ERXFOE—7
ITRINVF—BEZDIENTE S, APPLE2BI 7 > Va2 L —F DFER. BAEFOF v v 7HEEHOD
BERITR, HE2EZD L >TEEDORAEEZBZ LB TES, NAOKADMEE
AR ED® 3 —H OMICH LT E— A a/2(-M/2) BidT EFAREOAE BRET %0 4
MEZEZ D EEFICERFEOE— =XV X —bET 5, Figure 1.212 ID23 DEEXRY b
WEEBRTRT MRPEREOE—VBE L ¥y v THBEOBRTH 5. (a)IEMRBIEE— K. (b)
mmﬁﬁ%E%bTM%o%wliw¥—%ﬁﬁ\Hﬁ%%X&@B—DT&h&SMV#%3
keV TH 5. AIUF vy v 7HEBTHRAET—RICK > TEEABEDARY NVDERRDBZ EHHH
Bo

D230y > HEBERFHUTH 2 ERLAAREOTET DB IX. BATIOMIEERE %
BORTIEIZL>TH/OING, COAEF T VY2 V—FVHDEFE—LOFERZELX BT
HMERT D20, EFE—LOHHEDEMIEI TV V2V —FRWFITTRIER) V72K RS,

1ow 2 row 1

D Gap open

L
Phase shiff
o

Figure 1.1: The magnetic structure and movement of the double-array undulator, APPLE-
2.2u and D indicate the magnetic period length and the phase shift distance, respectively.
(Yokoya et. al: Synchrotron Rad. 5, 10 (1998)).
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HE AR CIIZDE—LFA VHBERICESH L TVWADT, NHEEHEIBIERBITEFE—
LEOEFHBPMOE—5 4 Y TITONTWBRERICEREE 25 2 L@ T RITAIERS R0,
KB, 7P a VY OREDEEDPARFBOAIIESNTVWABRIZ VL, LIPLEDS
SPring-8 Tix7>¥a L —% DLk - TRICHIEER G (Steering Magnet : STM) Z2F&KEL. V>
TEEOPEEFZR/DIRICHIZZ2IRBPINT NS, D23 THIANLED LFE L THICHIE
BEUROGHREIN TN,

BL23SU Tid&oytitEies & LU ¢, SPring-8 OHEAEMXBE —AL S 1 > BL25SU &IFIEF
B DN E LR FEIFR - T B 477487 (VLSPG: varied line spacing plane grating)aXEEpRA I h
TWb, Figure 1.3 WZDONFROBERZTRT . RERIFIESRE. S8, BEE,L SR D, B
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= 3 l! ! 12, = _E -7 i ju}
T / v 0/‘ T ‘I’ 3 /3 " E
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sk AV
= . = o E
otk U
. 3 3 < F
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2o ) L " Ewht il sl el
0 . i = 0 ! &3 Ll
Pholon enery (xeV) Phuton ererpy tkev :

Figure 1.2: The ID spectra (a) circular mode (b) liner mode(Yokoya et. al: Synchro-
tron Rad. 5 (1998) 10).
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Figure 1.3: Qutline of the monochromator system of BL23SU (Saitoh et. al: Nucl. Instrum.
Methods A474 (2001) 253).
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BENXDO—DTHI MW I, AbOXY v bSI R, MAMICHEE 2T VY IVEXT B, HO
Z2Yw S22 BESEDOBMIIT—TIaAY AL bINTNB,

SPring-8 DR 7Y 2 —Ui& T4 70V ko THRSNTHY, E—L5 1 v 0%
{i& - R&D 2 E & /=@M I SPring-8 OB Y 1 V WIZEDLETITDOh T3, ARETIIE—LS
A4 2D 2001 FOEE - BiFORIRE, ZOEEYT A VNV >TE LD, AEOHBEMHI2 DFE
FICFHELWEEIIET 2,

B2BIIBYA VNV ETEILBOERFHORFERIEVCEE L L S ICFHAT 5. FIFHE
BRIZDOWTIE, AICREDH DT 2 CidsEMicidhizv, Figure 1.41Z SPring-8 A<
V=23 DAL YF—2RLTBL HFBEL—F -5 L KBTIV ZXFITLOHERLT
W5 2002ADE L YA I NViZ2001BICEDTERINTNWADT, I TH 2001BICEARDH 5
AR BEICED D,

2A—PF—=5 4 LDS b 20% X EHEE R ¥+ > ¥ —(JASRI: Japan Synchrotron Ra-
diation Research Institute) DERFBE—LF A LER>TWVWB, MEREDGEZ JASRI
DL—Y—IF 74 AEBLTITON, BL23SUDREHF X v 7 L OHEHESITHON TN 5,
Table 11T JASRI D REDO—ERTT . ARDFHEMIE JASRI DFHREER EICH 5,

20014
(A1 Y 4900 (1 A16B~2 A28 I(20mBHIE X NE F . 20018
1H 2R 38 i 1R B . 8A . 9A
FlA?k?kﬁ:tlB_ 'ﬁ”ﬂ?k(?k‘ﬁiE ARXRokA#+B AR oKkA & 18 ARk A &+8 AR KAx& 18
1723 4567 1234 1234 1 12345
8 9 1011112118714 557651011 567 8:910M 2;3.;‘5579 678'910:1”2'
151617 2021 1211314 15161718 9101112181416 13 14'1516117 1819
‘22 93,24 26 26 2728 19 20 21 22 23 24 25 1617181920 5122 120 21 22 23 2425 26;
26 30 91 N 5 27 28 29 3031 2324 2526 27 28 29°
Ll HimE i
3031
A _ 5A 6A
AXKx A& LB AXk#Ax& 8 BRKkA& 8
1 ‘1:2'3:4i5 6" 12 3 108 1A 128
~ ARKkAk £+ E, HXKkAK& LB
23 45i6 7.8 789101112138 45678810 1:2:3:4:5:6°7 1:2:3 4

GonENERy  MERBEESE e

8 9 10:11 121314 5§67 8 91011

L

910111211314 16 14:16:16.17.18:19 20 111218141616 17

Eo
e L JAmERE R
16117 18118 20 21 18 19.20 21 22:23 24 15,16 17 18 19 20 21 12 1314 1816117 18
B - = G R G N e
29 24 25 26 27 28 20 22 »23 24 25 26 27 28 ,19 202122232425 1718 1920 21 22 23

&Sﬁﬁmﬁﬁ
3
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a1’

20024
L)1 Y400 A IBE"‘Z%SE) lleomBRICEE S,
2 38

18
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Figure 1.4: The SPring-8 oparation schedule in 2001A and 2001B.
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Table 1: List of JASRI users.

R AR

2001B0021-NS1p | 0,/Cu( 100) FREUIETIC BT B0, FOWAE T 3L ¥ LN BT HE
2001B0044-NS—1p | TiEE(LDY) IV A WE=8 ) L KBTI

2001B0056-NS-1p | #BERH0, 7 FHRC & 5 )V E T L FEREOE LBFZDIn situwtE Tk
2001B0155-NS-np | PAHRHEN; 2 BIRAEE U 7= 77 X BRI L RIG

2001B0559-NS-np | XHRIRIMCDI &k S SmAL, (A1 -2pDEEFARREDRZE

INETIZID23 MAREREIRFIC M 3 2 SR EMAERESEEME T — 7 )V OEREED T
%o ID23 WAL=~ Y Y R4 5 4 IX JASRL IR ESEARMT 7 )V — 7', Wy, SR, KEEkX
K. BLEIEZ V—7 TFEHB. MTABUERK. XZHF—L4, SNSHES LHIZEI V1 7))
3H21H 6:00 ~12:00, $E4¥ 1)V 4817TH 8:00 ~18:00, #5894 7))L 57218 23:00
~5H22H 5:00, H6Y 4 27)V 6 H27TH 1:00 ~10:00, % 44 7)1 10H23H 5:00 ~12:
00. %IV A7) 118208 20:00 ~24:00, 11521 H 21:00 ~24:00. #1081 7)) 128
128 22:00 ~12H 13 H 5:00f7bhiz. £/ E—LFA 2T @ELIVA )V 18
18 H 2:00-8:00, &34Y 1) 3H8H 1:00-7:00, FE5HY 4 27)V 5811 H 8:00~9:00, 538
YA 7)) 10H18H 13:30~18:00, EIVA 7))V 11 H14H 14:30~18:00, FE10H 1 I
12A5H 18:00~12H6 H 1:00iZ17hbni=. FHEERET 5,
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2. &Y 4 U I)VDiLE

2.1 1Y 47)

BL23SU DFAKXBEHELEF vy U N—F, AL =V ) Fasvya-VFBIRES O
72T, MEBAOEEIC X b BRI (N 24.5 mo, 48 28.5 mn) T 3 BENH oo T
DEZEF ¥ N—TOHANBOBATIOR/N¥ v v 7iE36 mmTH b, DL =FAREERR
D7 7—=ZXAMN—FZJZADE—D THN—TZ 55/MEIZ 0.5 keV BETH 57z, 20008 > 5
2001A 12D T D SPring-8 XZE(Z I EHARIZ, 0.28 keVETT7 7 —XA M —~FEZ v P TCHN—TX
LI BEEF Yy ION—%2EIHEE L FLOWEZEF ¥ 2 N—iXAST 15 mm , 4419 mn
ERDFXFywrE2b mn FTCEHDAIENTE S, Figure 2.1.112F v 7% 25 mn IZBAD =5k
FETRT. EROETANF—COERIHARZLERICET 2ZEFHREMIRTLUERICR
5o COFHEIXSPring-8 0FE 2 RBELEFHREFICOR SN 2002 EEFIOF T % BRI ED
5NTW5H,

FYUN—BYGELEZEEDIT. INFEFTO D2 LTHES>TWE=CODFEDEZHD
SIMEME T — 7D, FILWERF v U N—ICHSTE 20 E—V A 7))V BLAREEPICHES
To7%o fIAH0 mm + v v 7’EEEE 300 mm~ 36 mm ETCINETOMETRIEI RN EHH -
Feo E7-AIMAE 45 mn- ¥4 v 7EEH60 mm~36 mETCTH NI TCORECEBEI R, >
D, ¥y 7HEET mn CIEEFHEICENADBR SN, ZOERIE2H 6 HIZ SPring-8325 k
ITRBETHES N, FOER % Figure 2.1.21277,

25 A F v N FITRIC B SEZ o2 & SICHEANRORGTI DE & %20 nsec
PAICIED 2720 DREE U —b ., EVHPBGHORBICH 3 L SHATIOBHE2ILDD-HD
V=P —k U —dFEI N RAESRIIHSRRIC L 2188205 <2912 20 nn OHERER

Figure 2.1.1: ID23 with gap distance 25 mm. (2001 Jan. 13)
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2001 Feb.sﬁéﬂf%iiﬁﬂ BL23SU &/EBR

ID23FHEF v > N8 GE—Y1 7)) BLIBEKM , Jan. 18 Thu. 2:00-8:00)

BL23 SUDEANIEID23 7T hNF 2D ARTHD, HEF v > /N—OEIVBHEETIO
Fo v SAIMREERRS 5. IDBOELEF v UN—IL EHY /I3 v a s D VBOEREMNS.
CNFETEAMNMomB 0. BEANOF v v T BGHOR/NBan IZHEI N TV, Tk,
 BEXOEFFETHN—ENZTRNVF~I500eV-BETH- . SEEICIIVD., aIER%EE
oL EEF Y o N—2B LRV E—HHEZ 300eV-ZETR LI RRNEEDTER. ¥
LWBZRF v o N—EBWT 15mm. AT 10mn it ¥y v+ 72 25mmE THDZ I EMTEB LI
HI L& HIAEE ESET . BREECEZFED v v MY RS (20004612 B 22 AH
520014E1 B 4 B)IiThhiz. E—ASA > TOEROEMBIR. AEN\Y FORHEB L UKIEE
SEMPHENTONE LS.
ZNETOIDICHUTHE - T/ COD FHEDDHD STM BT — TV, FIiLWLWEZE
Fo N—RBETESINOTF = v 7 2B~ 5 )VBLAE AP (2000 Jan. 18 Thu. 2:00-8:00)iZ7 -
et

. oo 3"“@1“‘1‘8*81“03 22 24

tek @ 0 o

1 APPLE-2(Sasaki) B D&AF l§.<12 FX M COD DEF
1N H—<AxieT(r,

| ucmmsu@l_sl:ar@img‘

it A e b WY

513 Gap300mm->36mm (Phase Omm) B4 NG DBE(Gap 36mm, Phase+—50mm)
%i‘okfizsv'r 7o, EEITITO.

ER
Phase Omm: Gap 300mm %2 & 36mm F T I FE COFITETOK
Phase+-45mm: Gap 60mm %5 36mm £ TZNF TOHIE T OK. Gap70 mmiI NG,

Figure 2.1.2: Document for Tachiage-kaigi. (2001 Feb. 6)
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WCANTHRBE N, Figure 2. 1.1 DEBVWEICL —TF—E o P —DOZHHIPBHI N TV 5,
2001 4 1 B 13-14 HIZJE B RETITDONEBE s i, BL23SU 46885 1D AAHERE)
MCD HIE S R T L DBRDBETF R EDREI N,

2.2 291N

B2V A JIVHIOEILEIEIZ L — Y —t Y — L iRE e U —BERBR P ITDO W=, Z Dk
F#Figure 2.2.1(a)IZR" T, EBRICIE. BAKBROBETIOF v v TERE) K O AHERE) IC XIS
THEREBLL V- P —DORBRMIINETI2ERESEA YR RAI—-7ICAHLEDOM
BEREBELE. BAHOX Yy TEHEBTOATWR L EIL, L—V—t Y —DORHEPIZADNK
EE- = SOESOHF 2 Figure 2.2.1(D)ICRT, /I —V—ES, ERIBEEIIOD
BZERLTNW5, BDESNTH S 20 nsec AN THRATIOE X N1EE 2 VRS NE.

nid, BREFDESHRICEYHEZEF ¥y UN—CETLTH, FyroNn—2EI0FICZ20EH =
DIEDONBZBRILRBHIOLNTWD, EEt VP —IEEF v O N—ICEEIRD 17 5 hEH
b, RETCREZEF vy ON—KRHEZEZIHILETERVWDOTEY—2ZEDI L, BID
BICEE L. ZORIEER2S5 X2 SERARIPTON . Figure 2.2. (b)) DED AN DOE R DARFE
D LOBFEOFIRI £ T —DBAoTWD. BIERRIEL -V —t ¥ —DRBRE BRI, ik
HRHBOERES LEATIOE X ICHIET 2 BRESTOHEIAES Nz, REPBREINTH
5 20 msec LA ATIOBEHIED SN D I PRI Nz,

INSDE Y —DIERREED [D23EHEDA V7 —0w VICHARAEND &, MESHE
BRRIZEE L2 SR EL2HA LTI OERZERTZILICR S, TDREHICIFIHHETIC
ADREFBEITI CEDBBELRD, ZOBRBEEt Y —OERNV— )V EHILTE ZRETI
BbPo/EDT, EEALI—0v I e LTHFEARTES Y —ESEAMBPORAMTESLLDIC
TrHIZEEDHNE,

E2YVA I NVDBEICHED ID2IADICEREDP RN L PHERI N, 2000 FE2H T HIC

(a) » | (b)

Mo

Figure 2.2.1: (a) Test of LASER sencer and (b) viration sencer. (2002 Feb. 5)
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olystyrene flake |

Figure 2.2.2: An alien substance on the vacuum chamber of ID23. (2001. Feb. 7)

T

qngr;ﬁi
' .

Figure 2.2.3: Making TV program of Sience & Technology of Japan at the surface chem-
istry station. (2001 Feb. 13)

SPring-8 DY U AEF 4 HIZ ID23D L —Y—t P —DBEEF v U N— FICEYERAIL -
EHOENBESER Lz, MEROEEREZ LHONE L EIZ, IMHEBICAD ID23 2SR Lz, 7
ORREZEF v UN—L02 miZEOFEEIFO—IVEDL S b ODRERI NS - DEE L,
ZOMOEEEMDPIN=ZD B Y VBEIEES N Figure 2.2. 2I0 B WML —H—+ o ¥ —
DR ETHS>TVWIHEFETRT RIFDRVADBZNTH S, BEYWORRIITHTH 25, L —
Y-t oV —0OFHHIERINEZ. COLSCEEIRAINEBOEZRETIL. WolzAT
VUBHRRBEEIRRITNETCERVED, LT -2 L SOOI EIC
BEtE NRITNIERS R0,

2002 5 2 A 13-14 HiZ SPring-8 DI EIEB BN T 5 TV B DB D —LBH BL23SU T4F
bhize ChIXIHRERFIEHRED HAROREME R BN 2L < BA T B EEDV L DD Science

>
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& Technology of Japan & W3 ET. Atk DirecTV-oNHK 7 —)U RHGEIZ(THE L /= BB HA
O TVEMEWER LB UCHifEEh, JASRIEHRZE LU TRE I Wiz, T DR AR % Figure
2.2.3W 29,

200242 H24 H20 B A HEN Y FADRIEBHEM F ¥ U N —ICRES B EEZET v~
N—QDEZET—IVDT 45 A "INz, COBEET—-JEFE—LIA4Y -4 —0vID

—HTHh, EBICEZEERVGAMBSEE L%, 2H2H-3A3HICT 4+ 5 A b RHfEE

PiTbNnizo

2HTHUBEY Y VBERIZIL ——t > P —DESETIEEESHPEEZE D ELERL
o REL VY —DEDEFIZOVWTIZE—LATR—bLEELTED, E—LDPHEINIE
WRETIHABPEEEEOERERRICR>TWAEEZONE. F2VA VIV EGRKTEIFE2H
t?yVW%%’lbmwwﬁﬁﬁ@EﬁotoD—ﬁ*k)ﬁ-ﬁﬁ%&&i%%éhﬁ#o
b, V=T —ZHHMORA) w PALYOFIZL —F—EEPEUICA>TORNT & DER X
to;nﬁb—ﬁ—wﬁME%ﬁbféﬁ#b?ﬁkmwﬁg%v/n—;ﬁbf$b\t—A
DWBEINLELERCIIRETAIRICIZF ¥ N —DRD - DEDPF LB S I L L
EOWEREREEZ SNz Figure 2.2.4ICZ DB FETRTHETORY v MRIZKHPEL A>
TWRWERTFD DD S,

2.3 E3IVA N

BV A 7 VMW F % U N =B R—=T U720 ST —DBETEHVZOTINERE L &
fREER UBREIIN—V RIRBEICHIBI Nz,

FyYyw 7 INA—T B E—ALICNT 2MBOEEVPIBRIERE LE X 5, (IH5KE)
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Figure 2.2.4: Entrance slits of the LASER senser.(2001 March 2)
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Figure 2.6.1(a): Time dependent of photon beam intensity measurred by M3 mirror.
(2001 June 9)
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Figure 2.6.1(b): Time dependent of photon beam intensity measured by Au mesh at GVi1
section. (2001 June 9)
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Figure 2.6.1(c): Time dependent of photo beam intensity measured by the solid cham-
ber. (2001 June 9)

Figure 2.7.1: The periodical inspection of the imit switchs of the optical hutch.
(2001 July 11)
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Figure 2.7.2: The periodical inspection of ID23. (2001 July)
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Figure 2.7.3: Differential pumping unit. (2001 Aug. 3)
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Figure 2.9.1: Putting a cover on the grating chamber. (2001 Oct. 22)
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Figure 2.8.1(a): Document for Tachiage-kaigi.(2001 Oct.10).
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Figure 2.8.1(b): Document for Tachiage-kaigi. (2001 Oct.10)
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Figure 2.9.2: SPring-8 symposium. (2001 Oct. 10)

(a) - (b)

Figure 2.9.3: Cluster machine for the wavelet transformation. (2001 Oct 23)



This is a blank page.




JAERI-Tech 2002-064

TIWVPHERENT WD, CORHOHEEET—F L 230X vy 7efifle %, R UL
THHB T HEREONEZ. T—F D74 NVF )T LT Havelet BDBERAEINE. 74V
FV U TEHBEDEDICIE rf-BPU P SBE L2k E L EE (516 D) OF—4% & Wavelet £#Y
WIVZLEBRNTZ7 4 WE ) o TRITS, 10H 23 BICZD=05ERIZPC % 6 SMA ALY
PSR =RV DERENE VSR -V DRy T 4 T ORTF % Figure 2.9.3(a,b)
A

2.10 IV 4 I
11A68IZID23 DAAEERBNCHERH L TV A —RE—IDSRET B/ A X&EKFT
HOUERITRD L LI, THMERSGORSERZEEIZTRAS LS FIEEB OB »IT

(a) S (b)

Figure 2.10.1: Zero-phase reactor for servo motor cables (a) amplifier box and (b)
reactols. (2001 Nov. 6)
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Figure 2.10.2: (a) Monitor signal without the coa and (b) Monitor signal with the
coa. (2001 Nov. 6)
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Table 2.11.1: Measured points of spot size. The gap and phase are indicated by mm
dimension. MRG2 means a mechanical ruling grating 600 Iines/mm. HRG1 means a holo-
graphic grating 1000 /ines/mm. M1 and M2 are mirros in front of a grating. Spot images
are in Figures 2.11.1 (a-m).

gap (mm) 36 36 37.8 37.8 45 45
phase (mm)| -21.55 21.55 -35.79 35.79 | -37.404 | 37.404
MRG2 (M1) (a) (b) (c) (d)
MRG2 (M1) (e) (1)
MRG2 (M1) ()
MRG2 (M2) (h) (i) () 1 (k)
HRG1 (M1) (1)
HRGL (ML) (n)
HRG1 (M1) (m)
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Figure 2.11.1: Spot images (a) at gap 36 mm, phase 21.55 mm with MRG2 (-2700000 pls) and
M1,(b) at gap 37.8 mm, phase -35.79 mm with MRG2 (-2040000 pls) and Mi,(c) at gap 37.8
mm, phase 35.79 mm with MRG2 (-2040000 pls) and M1, (d) at gap 45.37 mm, phase 37.404
nm with MRG2 (-1500000 pls) and M1,(e) at gap 45 mm, phase -37.404 mm with MRG2 (-
1400000 pls) and M1, (f) Spot size at gap 45 mm, phase 37.404 mm with MRG2 (-1400000 pls)

and M1.The ch? is vertical and the ch3 is horizontal.
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Figure 2.11.1: Spot images (g) at gap 45 mm, phase 37.404 mm with MRG2 (-1300000 pls)
and M1, (h) at gap 36 mm, phase -21.55 mm with MRG2 (-3600000 pIs) and M2, (i) at gap
36 mm, phase 21.55 mm with MRG2 (-3600000 pls) and M2,(j) at gap 37.8 mm, phase 35.79
mm with MRG2 (-3150000 pls) and M2, (k) at gap 45 mm, phase 37.404 mm with MRG2 (-270000
pls) and M2, (1) at gap 45 mm, phase 37.404 mm with MRG2 (-2700000 pls) and M2. The ch2
is vertical and the ch3 is horizontal.
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Figure 2.11.1: Spot images (n) at gap 45 mm, phase 37.404 mm with MRG2 (-2200000 pls)
and M2,(n) at gap 45 mm, phase 37.404 mm with MRG2 (-2150000 pls) and M2.The ch2 is

vertical and the ch3 is horizontal.

Figure 2.11.2: Moving the chiller. (2001 Dec. 10)
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Figure 2.12.1: Radiation shield of (a)

Mv chamber, (b) Mh chamber and (c) the
port channel. (2001. Jan. 10)
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(a)

(b)

Figure 2. 12. 2: (a) Wire type XBPM (2001 May 1) and (b) four blades type XBPM (2001
Dec. 18) at the front end of ID23.
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Figure 2.13.1: M3 current when the door opened. (2002 Jan. 25)
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