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DH[RET, TR A T v 2 a— 7% &2z 139k
FICHHRICEN RS, BANEHETS 7Y T
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EDRTED & O LB FRE 2S5 2 &L
W, BEEEEANA =7 —(E5HoR L 1lnE
9 (pp) THZZHEE FNVHREZ &2 H
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ThHhote, £, TDY AT LIE 50 Hz DHIEDS
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PLEIC N F v 73 5, PR EBRERTIEH 505, #
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INGHUIR TR TR R HERTE 5, 72721,
E— AR NF N FOEEIE, 740V — %
LB T ZRDNY F SR B RIS ICES
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B 713 3.5 GeVDETE—LZ 1R F —
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B3 5 H5, ZiUIEBEEIR & Rt (1,3
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IFEEZ R L TR, RMOMBREZERL TWwa Z
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22 IAD3 ) 2 b DET B — LADGER T % R
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1
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E— AV b EE—LROEIAHIE 21T\,
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VUFERRE — X > MIMEIHKAE L 72 HD3H 5 7
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Bicske 5, X 23 EBIEHIE L 72— A LIE
EVUEMRE— XV FOBRTH S, Tk 2)’(
MR 2TV E 2 D5, OIS
XzE74v L, 205 %Mmqu%ﬁwﬁ%
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ZALDORFF 0387 % LH L E— L% A A THIUEH
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7 ROKDEFIZ 7 74 At a vy O ED
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EE=LD20Da 7L TnE, KELT
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A of KL_A2/A3,A4, SB_B phase:
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4 E—-LT7O77AILEZY—
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JALTWw3, IN6I2o0WTHhi#ED OHO Tk
L < fi#i [36, 37, 8] ST 570, fliH i
EHIEZRNEE, EBI 2T %,

41 TAV—RFvF—

X 26: 7 A Y —RAF ¥ —RKE

E—ASA(CTAV7—&EA

E—-L50~

X 27: 74X —%E—LICHATAEET

TAXY—2AFX ¥ F—1ZIEEICHY £ ¥ —
(100 pm HiETIZ Y » 7 25 >~ 10u Witk Tl
A—RYIAY =2 EMEbND) % — Ll
WAL, 74 —DIELE—LLETAY—D
MHAFHTEL 2 2K FOR, HDH0IF7 A —
ZIN 5 E\ROBROUEBOHEBED & 1 KIuDd -
BN E—LBRENET 22ETH D, X 27
WRTRRISAKCE, HEE, RloICEonzv A v —
DRZIAZINTVE, 2 TOTA Y —2E—

LB L 7%, STOMEICES, E—LABT A
Y —Z K] > 7B DALE T OV A A L i s
WdwILFay FOREE R 5D, E—A4IC
K LT A Y =353/ NS U IZIEBEE T
HIENRETH 5, FzflificE L ds L
Xy K~

o IEHEECIIEASTIAE (TS C 0
C0)

o 3B EFETIUIVUMENAA DRI 24 2
312 Twiss Parameter, = 3 v % » ZAHEHS
H]He

o NIRHEDSZA V) — VB8 — DR LD
H# %2 Z 1T 220

o XAZANIGIEETH 5 7= DIHHIC K 5
b, ZHLDLRDD 7

o WILFNYF (NUFERE Bt ns) THHI
EDSA[HE

TAYw
o LIV ay b DHIENHIK R

— Tavy P EDE—LDEES IHIEIC
aEFns

— MEICRRE 229 %

o 2L 7T 7 7 A NHIEH KL (¥ —
A2 KIZHhNTHThH, HWIZERZD
HoOoTWBETLELEY, 12720, flooy
AT7=DH5ETMRTOEIELH D)

o LEEDIRHD D T
L%,

4.1.1 Twiss Parameter, T v ¥ > ZHIE
EFDERY

7 A Y —A% v ) —% M\ Twiss Parameter,
LIy AMEDFEMZTHT 5, X 28 12778
THRPy PO T7AY—AF v+ —DRIEI N7
& Wi, Wy, W3 £ TOEITHZ M,N,L £F
B, E=L74 ViEaho T 70, WETS]
AT H B, fHHDO, 1 RIGTEZ, &
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X 28: 74 ¥ —A ¥ ¥ F—DINW, & ZDHE

BHW, THELZE—LYA X% 0, LT 5,
Jiﬁ?]’i’ﬁi"’ e

T M Zo
x1’ l”ol
_ ( mi1 Mi2 ) ( xo/ ) (15)
ma1  Ma2 Zo
N = ( N1z Ni2 > I = ( lin lig ) (16)
No1 N2 ’ 121 l22

ERTLE Wy TD Twiss Parameter (31, a1,7v1)
& Py TD Twiss (B, ao,v0) Z VT,

() (2)
(651 = ./\/l (7)) (17)
At Y0
mi1? —2mi1mia mio?
M = —M11M21  M11Ma2 + Mi12M21  —Mi12M22
ma1? —2mo1ma2 mao?
(18)

THEZo5N3% (W, Wy lZDOWTHEE), E—

LYARg ELI VI VAR eDBRIZ 02 =T
HDHDS
0'12 = (mll BO — 2m11m12a0 + mi2 70)(19)
0'22 = ( 0 — 2”11n12a0 + ni2 ’YO) (20)
o3> = e(li1®Bo — 2hiilnao + li*y)  (21)

ERED, LIV VADREINT VS LRE
FIUEREENE €, ao, 50 D3 (v = (1+a?)/B)
O THENTBEAZRIE (F—2Ic74v b F
) Twiss Parameter EZI I VADES

ns,
T A X —2AF v F =13 SRR TN
Wl BREICEREF L2 E— L4 94 v DNEZThHH

DiE#A (Phase advance) %7 2 47EICERIE L
ZFUE R 5 %, X129 13 KEK AS# 3 &7
— T A —AFX v F—ZFRET LT
FiEt L 72 Phase advance T®H %, HEFFDHHZT
G EZED B 2 b H 570 (KEK AHERD

6i

Wire Scanner®I5FT 332 342 352 362 372 Positron

382

B =]
£ ==

D O e e - )F

556
|
\
(
(
\

LI

THFP o PoEeEsEey

m@ﬂ@m gggz@agg §§ a@m@ga gg gsﬁg EEEER 1E
354 X ph38&2

o . I ®

334

342
362

- 02
372(3) . G332 ® o .
5 P P P Py S A P R R 42 1 s 06 04 a2 0 o2 O 0 08 1
i .
374
o ®
2@
25 .
.

352,362, 372, 382 [TIRFE

T. Miura

X 29: 74 ¥ — A% v F—XBEMEDKH

B E— LA E—FZJ LI R NF —EL 57
O, HFERILEDLS), VT4V —AF ¥ F—
KABREIIHELZIZI DR,

“RAFREDRE, 75K

TAX—AF 2 F—WETIETA Y —%Hs
Bz 2 5EbH 508, T I TIRKAT DM
HIZOWTEIHT %, 74 P —IcBE P45 L
A & ¢, MBS TIRMZBREL Tw3DiE s
AM2NICDICET LT OWE L DA%
BIoswLTEL,

B eWHLEOMAMEHO R Y Fiz2X 30 I
Y, HIENHE 3 E TR T OB THGLT %
BRUCFAET 2 Ch 5, HlEEHIC X 2 %)L
¥ —HRIZ T 2L X — 10 MeV AT & 2 by
ML TWwE, 50 MeV DA ECIHlEhRE Ic & % =
%wf BRI %, S E 7 — v VL

BIDWE DR D 7 —n v 5Tl & i
ﬁbLﬁﬂﬂT%%o BTOIFILX —HEE
MHTE D, EHOHAPED S, GeV & —

—DEFE—LDOALERLAEI EPEIZ
IICEZ 2P, 100 2 70 VEOYE %8 L
THE—LNDOHBEIIMLTE 20,

HAEWHE & DMHAEMIZZ 2L X =25 keV
IR CTIOGEII RO TH 253, Bt MeV
FClkar 7t vil, 20l ETIRE AR
DILELIC 72 5, T 2L ¥ —DIESTH Ik

4.1.2
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ETFLHEOHEERER

- HEhET (Bremsstrahlung)
/'

.E>.

R \

YR
cSE/—DVEREL

B R B

ML
‘BT - BF
‘BT BT (597 1 — P

Xl 30: EEF & WHEDOHAIEH

T V2RI EA E‘iﬁ MeV #HIKTH %720

ay 7 VEELD RIS B,
EBICHZEALX—DEBTE—LDB7 A ¥ —
WA T3 LB Z222HTRNE DI

EGS5[38] T S al—rarv&fiok, T2

%—1&N@ BFZ2EX 100 yum DY ¥ 7 AT
VHERIZ 108 MO 12 AS L 2B IR S B

TR H NI, BRI S T E R E
1%% B0 1.027 5. v <823 0.36 5. B

X 0.1%TH o7z, FENDTEH O DETXE

m FEAERRT 5T, HIBEE DS v < fiovE

F0 3EERER I ND Z LD 5, BadET-Io T

LTEFBLEvDlFay 7 vifEeE TS

ﬂﬂf%%t?h% BBz 5-07 b

WK S5 RO VX — LA

“ﬁ%%m?% X 32 I NIE LD A

w%— %F“ﬁf%% VX =4 (hHbk
X) #R/2% &, BHFEN)ZRXNF =L

W EDRDD D (950 MeV th@ eI N

90%), —J7. KT FLF—flicicd €= 2R

%5, 10 MeV LT D& ué%®25%?\k

pnar 7 b UEELTER I D EEZ 5N

%, ESARIZIZ E A EDSHIT DN EELT

HBHIED D, DI EIIKE LA T

WSR2 TE 2 EIRFERICAIREIE L Z L2

W9 %, T 3LX— & AEOHBDA THIVERIR
DIHPHERTE DD, ZHUFET-E OB

ﬂﬁ CRIRT %, RIS S0y <otk

BHEK331TRT, TRVX—I3EF LD,

BOELA I T & FIRRICHT T NDOEGLTH 5, l

34X ESAE DO T 2 IR L 7K TH 5, &

FORGELAIE T v 2 BRI HERTIAD > TWw5, %

EHELD AT % v A TR L 72 &£ EDAE

KT L MEOEEER
CETER
- &—

LAY T U
e
W —e > ﬁpV
N
HEHE

c LA U —BEL CtoMMEED

- KRG (yp), (1), ete)

X 31: St & WE D AR

1000 -

m
8
8
2
g
3

2
g
8
g
2
s

2
8
8

400

Total Energy [MeV]
Total Energy [MeV]

»
8
8
n
8
8

. L
10 20 30 40 50 2 40° 10t 1
6,. [degree] counts/bin

o
o

2

0 I 1

0 10 20 30 40 50
6,. [degree]

I321&N¢)¥%F€1mum®&yﬁx%
VICAH L BTN E N2 BT O 2L ¥ —,
A (EGS5),
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1000 = 1000

800 |-

2
g
3

600 |-

2
4
3

400

Energy [MeV]
Energy [MeV]
N
8

200

N
8
8

L L 1 | L L
0 10 20 3 40 50 102 10° 10* 10°

9,, [degree] counts/bin

counts/bin

10 by I 1
0 10 20 30 40 50
9Y [degree]

B 33: 1 GeV DETDIEZ 100 pm DY v 7 A
TUICAB LIS N v <o 2L
¥ —. A (EGS5),

JEHD /(62) (RMS scattering angle) [rad?] &

V=2 M) e

1+ F?
TERITE S () 39, 22T
Q
Q=x2/xa (24)
2 Z(Z+1)\ =
X =0.157z ( I PEXE (25)

X2 =2.007x107°Z%3 [1 + 3.34(Z 2/ B)?] /p* (26)

TH D, pld AR T OEZE MeV/c?], x IF
PR [g/cm?]. z, Z, A ZEEMNETOEM, I
THF5, HEH, o IS ERTH 2, F i
Moliere 7341 DAHIEFRECT 0.90~0.995 D% &
%o B ANARDUE 0 V& /(02) /2 THZN D,
F=098tL T, VT AT/ NENDEEDIT
MHDEZFHFET S E 21 mrad %, ZOIE%E
X 34 DU TR L 7, AEDARICH Y A5 %
7 4v b LTI 2.03 L2, #&E T
L7 E RS —3 LT3, DEDTAL Y —
ST 2BETOMEFMMIFLES —a VELT
WRE 2005, TS OMESARIE 1)y

electron gamma

counts/bin

2 4 s o ! L

0, [mrad] 0, mrad]

' E o

ot

08 [~ " i
06 | G=(<0°>/2)"

| x\

2

2 4 6 0 2 4
0, [mrad] 0, [mrad]

counts per solid angle [a.u.]
counts per solid angle [a.u.]

X 34: BF (EX) LA v (HX) ot
LA, FRIZHMM ARSI ) DDA TH 3
(EGS5) .

TR 2 (AR . Bt e pfmoe—7
DEL LTV I ERTD 5,

DLED SR % A 1/y~0,, ICKET 2
ERNFR K K ZRR RIS 2 L35,
TXRRofdR & LT

o ¥ rFL—% + OLETIEE (PMT)

o FxLrva7Y (B4 7 A%) +PMT
e PMT O & (AHETOF =L v a 74
o X7 74 /\—+PMT (KEK A%#%)

BREPEIOND,

4.2 TAYV—FRDMEIE

7 A X =23 — LI L TR R W R S D
B, WELLE—L9 4 X374 ¥ —Di2%
25, 2 TIAY—RICKBIED) ZHIET
NS 2, WFEHE m OMEREERIE f(x) D
Wag 14k

@ mpp(a)da (27)

THZo6N5, 74V —D¥K%E a. E—LDIH
Rde b LIt & “RNFORDPELHTA Y —
ZERE dS =24/(a® — 2?)do \CHBIT 2 LK
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ET D ER(27) D6 T A XY —BDT owire 13

a 2 V a2 — $2 35001 - ?/ndf 0.9934E-02/ 28
Owi 33'2 ———dx (28) 3000 — eam = 1001 M >P(1 3040.
wre 7ra2 + P2 -0.4820E-14
—a 5 »0r 1031
a £ 2000
= 5 (29) g 1500 -
@ 1000
N N > 500 —
&&%0 Lf:ﬁlﬁ‘f%%‘so)t—bﬁ/fzabeambi ol cardf U B B B . .
SHIT =y N N 400 300  -200  -100 0 100 200 300 400
HEL72E =LY A4 X 0meas & Owire 2 HWWT X, [ m)
3500
L — X/ ndf 0.7285 / 12
2 2 3000 — Peam =20 M N\ P1 ’ 2803.
Obeam = Omeas — Owire (30) — 2500 / z '0'75325_23
E L
S, 2000
> © r
ThZions, § 1o
Y 1000 -
500
) P Y S R I B S |
400 -300  -200  -100 0 100 200 300 400
X, [um]

X+ 1)

35: VA X —AF v F—WED | JTLDET N,
TAY =A% v —UEDEFMEIZT A ¥ —7D°
9 E— LW & E— L0 37 1 ¥ — 0l
HDOE I DMICKR S,

ZNDBARBIZENTH 2 0MERT 57D TR
TLDEFIVTEHELTHA S, M35 TR THEICIHE
o DHIAFHDE — L% r DT A ¥ —n3E
il ATy 7T EICEI EIRET B, 74 T =08
i T HOPENE x; 1H B & & DEFHIE I(x))
FS

x;+r c 22
I(z;) = / e 2:24/r? — (x — x;)%dz
zi—r V27O
(31)
clZEE. i ATy 7HOWMEZ z; =il TH S,
X 36 IZTEFE 100 pm D7 £ ¥ — 2 ¥ ¥ F —TIF
100 & 50 p DY — LY A RHIE % BifhE L 7 K55
2T, E— LD 225 £ 74 Y —1RDF
BRREBD, E—LDIED 50 pum DHH,
6 pm E— LY A AZBRICFHLTLE) T L
Bohrb, 74y F L TRENEESE YA Y —#
DFHIE (3 (30) ZfTo7cE— L3 A4 XDk %

Xl 36: 20 p AT v 7T EACHERIICHIGE L 7215
S (BETVEMR) ., REdEE, RaldE
DA, HEOIH T R0 % 7 4y b LIERTT
H5,

=] N ™~
=) =] =)
T T T

Omeasured / Oheam
@
S
T

60 —
40

20 —

o 1. step size (wire movement) = 40 um
0 20 40 60 80 100 120 140
Beam Size (o) [um]

X 37: HEL7-E—2a% A4 X (BEaiH) L7
A Y —RZHIEL 2EO . (k& DM,
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X 3712 d, 74 Y 2L L 7 fEIZEOfE
ZEHELTWAZER0D,

Tk, TOWMETNUUIRTA Y —%2H->TDH
KLKRZE 29 52 ? ZOMIELEH T % D13 &
NBEFVE =074 X —% &  HHEkH B L,
DOE =LA AGAISEECTGRDGED AT
Ho, HlELTH3SITRTHIC, 74X —25K
(L, E— 2D E ) RN E2EZL S, &
T OHGELA 132 ERGEL TR F 2 O TRIESIEE D 2 f5
75 &, X(22) K EELAIE V2522 (il
BN O v < Kb L EEEL L 2B S B E
NLZOTHEIZILZEEZoND), LEkdo
T, 74 Y —DIEIC X > THRIEEIENIZ L T
LEI, £/, L DHERTIA Y =2 — 24
DREZBEHOTLEI DT, ZDRETHREED
B33, P74 —DFEEE—LY
A REFFBEMTICLZIE)IBREZ ) TH 3,

Step i

Wire Position

Beam distribution

Step i+ 1

X 38 E—2D2MEEFRBEDOT AL ¥ —%E —
LHNEE L 285E,

4.3 KEK ASI8ROT7AV—XF*+v+F+—
AT I

KEK ARBRD I A XY —AF ¥ F—S AT L L

Y7 7 A4 N—% F T R R O L TREA

15,

4.4 TAV—AFvF—HEIRXTLA

KEK AffgaCla = Xpr-oitiicar /7 7 v
F£& 600/660 pm OFEHET 7 A4 /N— (wVFE—
F) Z2RHLTw3, KR TDES%2 S/N R
ST 2720, 7 74 3—13E— LEICE
Do AZEL E—L5 7 FFEE
BPM 26N TWw3 (X139), 7 74 /,8—T
FELF L Ya7BHiE7 74 Ay ¥ v
7V —ICERE L 7OCETHEE (PMT) 25H A~
AFNTNIM EY 2 — ViR IN, ZoHh
Z ADC THIET 3, E—LAF— Fic k> CHEf
HOE—LYA X EL L0, E—LE—FT
LITEY) % PMT XA v 2 RET 20D,
VE—=F2o7 A vRGIHERS, M40 1R L
EHIZ7 A Y —A% v =i, F55iaH
LYATLTHS, 74V —2BE#THATvE
V=Y —EINNVAE—FY—ar it —T—
THIEIL, ATy EVY 7 E—7I1Ck5 00 2%
RFHC AT — 7 —ICEEE N, A 7r—7 Do
7 A Y —DAEICHRE T % (4 pm/pulse) . 7 A
Y —ilfHl & 7 — & IEEIZ VME CPU _L® EPICS
I0C TfT> T3, VME IZIZ3BPM DY A F Ak
FIRRICA XY P LY —NPBHAINTED, E—
LE—FDO#A E ADC DT — M5 %
fToTWw3s,

4.5 HXT77AN—ICLBDETBHRFIRH

K7 7 AN=1F7 A Y —CHERINET I
3V 2 iR SRR TR 2 X 9 ([ PaksEER
i (F7Lvy bERIENY 7Ly bR EET)
HFLDY Y MITiR) K9 IR NTwS, 77
AN=%fE) XY v b+

o E—LBIRIMFICEGETE D (KE LM aE

B may R—2 F DREE TR OAZEICE
Fw)
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39: VUREERGA TRDICIR S N7 7 A N —

B 40: 74 Y —AF v - —iilffll, 7—EeAatil
AT A

o BHMENAKE L (E—=L% 7 b3av -
7—RbDIcHh, E—LHNIEDNT 3720
P ¢ T RGN 7 NN = R VA Y N 1)
KEW)

o MREHRICHR
o BGER. WO I L DAY

EVII Ry FH D, FHET 7 A N— D ERL
TR ADIGHIZ Z DE TR & B 225
EnEHZN, bty 7y rhn) X—
I OIRE ST MRTH % [40], Z D, MEZRD
DAE=F—L LTHHPILE D, KEK Adfds
TH 2011 EETAPH ATy —E LTHAT
570D E RO [41), ZDHK, VA4 Y —A
¥ v F—ofF G2 IERIC S/N K CHlE D3
Ko LY [42], ZLETO PMT kT
WHIE T % HED» N7 7 A N—2FIH L 72 HllE i
EHL 7,

KT7AIN— 37

O FILaATE

e T D aReTEDBN

N\ o WT7AIN— 5y R

Xl 41: 7 7 A N—IZASE 6, TAH L 7E T2
F L v a7z 28T

W7 7 A N—"CHhifsE k2 M T % 50 % i
T5, MR- TEIHICE=—LY 7 b 6E
DIROH L, 7 7 A N—IC AW L &% E A
%, fIEA T OMEDEITE n OEEF (20
BARBAE7Z 7AN—DaT) ONOMEEL D B
HnweEF oL rva 7 3, B oM
Op 128~ 1DEZE cos(b) =1/(Bn) ThH S,
FELIF oLy a7 fEd PMT £ T I
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W7 7AN—DF 2 2H LTI RiTNERo i
W, D720, 42 1R T S RIGO A T Bl
fbL., At S F = v v a 7D
T 252 B 2 5, REROERM%E 0. &
BLE, BRNOETZa >0, L5, FBEA,
TEBEBTRRaldZNZna=1/2— (0in — Ocn),
a=m/2— O —0in) £ 5, LIzDI>T, 2K
S & 72 2 72 DI ER A D AW AL 0;, 13

00h+00_77/2Seinggch_ec+77/2 (32)

L%, K7 7AN—DAT LY Ty FOIHIH
ZZNZI 1.457,1.440 LT 2 LEER AL 81° &
AU NI S iR

38° < fin < 56° (33)

D, ZOMAEIZT A Y —TOI AT DL
AIZHRTIEFICRE Y, Lo T, VA4 ¥ —
2F¥ v F—HETHEL T3 EFE7A Y—T_
BELZ e R DE— L7 7 RIS 72D 5
ELEZRKFTHEEEZLND,

M 42: “FHRICHMLL 2 ANAELF 2L v a
7 oA

DI EREGS I al— y;y%%mf%
BLTHZ, AFRCE7y—IcHEIN TS
TAXY—2AF ¥ F—1F4.5m MRIZHET7 74 3—
DREINTWE, FUDHICZRILF— 1.7 GeV
DEFE—L (74X —THEUILL 72 LRE)

2545 m FTFEEI mm, JEEX 2 mm DB
E—u%7F (8F) LT L 2L —vay
ZiTo7, K433 7 P oS nET -
BFOMEIHTH 5, AFHL 7250004 X bD
ALF LY ATBHINT 7 A N—%E L T
X2 DIXAE 38-56° IH X 417259 16000
¢, ARE ORI 3 50RO AR - 5Bl
KL ZEDTP D, RIZY T FIZK o l=DA
VMGG ERZZ S, FIEIE O V< iio T
FOVX =13 10 MeV LYK% 8 2 DT
ELT10MeV DY Ny 7 MleYlzotz
Sal—yarvEfrol, 44 ICE T LEHETD
SR Z R T, S 2 iR OB A S
L7z v =it (10 MeV) OfJ4% T, ZHEEFELD

RS L 1/100 4 =5 — LIEFITA R,
TBEN T D A = BRD PN 7% 3 )L X — 12 HLEL

ICHRT 5 RV, 7 FTHRRIND
TRRA BN EWD B, T4 Y=Lt

1400 =

1200

n, (38° <6 <56°) = 10456
1000 L

800 -

counts

600 - |1
aoo|- !
200 - _
n,,(38° <e<56) 5710

0 20 40 60 80 100 120 140 160 180
0 [degree]

I431W%V@‘?wm@ﬁr§2mm®%
IR L TURIEFAT (0 = tan—1(9/4500)) 1S AHS
L7BgIcy 7 P ERHD> S SN 2B T (FH) .
bt (W) o

MROMICRIAERG DD 28560, ML &
FHFonTLEI) DT, ZOHEIEIH V<
WBE—LFT 7 b F v U N—=ICAH L TERI N
R TR T A LItk s, 45125k
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80
70F
60 [

50 -

counts

a0

n,(38.< 6 <56) 4298

30

20

n,,(38<0<56) =80

P P AN PR PR YR S
0 20 40 60 80 100 120 140 160 180

0 [degree]

44: 10 MeV D7 > = if# 5000 fH23E & 2 mm
DFRITH L TIIFPAT (0 = tan—1(9/4500)) I
A%Lk% F 7 PR SR INLET (5
). BT (W) DS

77 =TFHRDIAXY—Z2FvF— (4B6DHIBLF
o 28H) L7 7 A NN—DEMRERT,
TAX—AX v F—=,H7 74 N—=DEICIZ OV
ZREBRAPHREINTE D, PFHOE—A

2 ZCcHiiFons7H 74 —AF v —THL
LI NBTIINT7 74 N—F ThHEd 4\, HER
AgtE PF AR OETE—LDY A X% T4 Y —
A ¥ v+ —CHIE L 7Bk %2 X 46 1279, HER
ANHOME TIHMEFIE7A Y —CBELL 2B
% i 50, PF AHKR OG5 13 HIE i O
BRI E > T 5,

7 A X —THGEL L 72 B DAL IIERTT
CHEPLTWwBE D, ¥ MIFERNIEARD H
2UEE R BDT, A Y —THERI N kL
T bznoBy 7 b THEKL 72 KA1
BRI % ., 77 PRI 1 BB T30
54 VYN A OB/ BN =Y i 83 s R X AR Ik A
TORBEDIANE E D 2517259 I ? MR8
ﬁ&ﬁ?htﬂ%@ SR 2N UK 47 (1.7 GeV

BFBAM L 72854) |, 48 (10 MeV D4
ﬁb AF L 7258) 1Tnd, EBoDEADA
B 7202 (2 =0) 205 150 mm FEER T £ T

X 45: KEK AHeE5 27 ¥ —TiioDdL A4 77 b,
PF. PF-AR A E — 4130V 2RI B T PF
BT. AR BT ~NE»h 5, 74 ¥ —ZAF ¥+ —D
2 XK DN 7 7 £ /N—I3 HER, LER £ —
LR D 43 DIRIAERA N D F v > N =12 9 Bk
KRS TWw3

~KBE - Wire C:

KEKB HER AdtE—L :0.9 nC/bunch

chisquare = 2,887E7 Goodn = 43247

signal = 50592 / .03913 sigma2 = 30928 / .02339 signa3 = 61043 / . 04541
aspuml = 14786 +/- 12526 aspmm2 = 18151 +/- 16061 a. ymna = 21184 +/- 09353
sricel = 20,8135 / .07531 xwire2 = 45,3370 / . 05454 xwire: = 78,0792 / .07371
b1 = 5333.74 +/- 410.611 b2 = 5437.87 +/- 262.217 b3 = 5234.34 +/- 540.131

a1 = 1257.64 +/- 83,4442 a2 = -1.3177 +/- 1,54757
_7000F e
I
2 6000
£ so00f 3
n C
4 4000
] E 4
3 3000k 4
o] b *f
§ 2000F
1000 '——r""'"""‘, ,L-' i i
0 20 40 60 80 100

Wire Position [mm]

QFE
chiSquare = 6441707 Goodness = 49344
sigmal = 3,33995 +/- 22718 sigma2 = 1.71751 +/- 10591 sigma3 = 1 06777 +/- 05400
aspmml = 05941 +/- 11079 asynm2 = 23134 +/- 11411 aspmm3 = -, 01712 +/- 03453
xxxxx 1 = 20,0755 +/- 44708 xwire2 = 46,2934 +/- 23663 xwire3 = 78 3124 +/- 12143
b1 = 975,974 +/- 50,2863 b2 1257 76 +/- 62, 5085 b3 = 2027.56 +/- 80,2310
al = 1359.88 +/- 47,7298 a2 .15474 +/- 34001
3500 T 3
N 4
0
3000 ]
@ ]
= [ ]
=
2500
] F ]
i} s ]
& 2000F $ ]
0 F ; E
v N ]
L . . D p
51500_ P . T = - o ;wi' T
: 1) - . - :
1 1

L 1 .
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Wire Position [mm]

[ 46: C-wire (WS_56_2) Z /e B —A4 4 X
Hl, FEIZ HER ABHOEFE— L4, TEIZ PF
AHHDOE =L A4 ZHEDFERTH %,
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DED% L, ZDRBE LTS LGB T U
5280005, N7 7 A N=IEEt cm BRESY
7 MITB) k) Tks LEwEESHES NS (7
AXY—2F v F—fETOE—LDIRILX—,
T IDRERICED), BE, 2O EIINT 7
AN—%ZRRAE_Y—L L THEHLAZEEEVR
A v b TR AN EZRETRE LI L2 ERT
%, IHICE =450 ADFAENEILIZZ DT,
HLVIEZ IS EROEZD) (74 —A%
F—=DEEINT 74 X=X DEA— b L)
EWwWHZtitkd,

2500 [~

2000 -

1500 —

counts

1000 —

500 —

T T TP T S e
0 0 50 100 150 200 250 300 350 400
z [mm]

X 47: 1.7 GeV DEFVPEZ 2 mm D¥ 7 D
—RUC A L BOEZ 2 =0 L7z & &, M
SN XK (BF - BT OOED DA,
FERUIET . BHREGE T oM E2 LT,

100 —

80

counts

60 -

40 -

20 |i

P P I A Ll St fs ¥ v
0 50 100 150 200 250 300 350 400
z [mm]

X 48: 10 GeV ODBEFMEI 2mm DY 7 FD—
RUC A L 2B oI it S vk )b v (8
T - BET) OMEDS, FERITET. Bk
Wi F Dotz RT,
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4.6 AR7Y—VEZH—

ARHERD A7) — V=¥ — 3R £ THIE:
TS FHOER (Fe7r 2 ESMEEINS) &
RO CR IV FL Y RICIZ I AT VY —L v
REDNF A AT TE—LIEFRHDONEE T2 &
W) 7 ) RROENDRRE 572, 2018 4T A
DOIRZICA T ) — v DMBEZEHEP AR OWR
DTS, 22 TREFLFALCLENET
Bicz2z22 Btzruy) opfEEzs boM
HRERERT IR (b L) AR
EHNT 2, A7) — 2 DONERDORERICLIE R
FERMZ: 2 L3R OHO[B ICRS oo
T3, I 5ICOMREEDHE AR NERITD
WTH A LD T LGS XSO BRI & i
THIEW, o, IESROBEE TN E L i
DOREIZOWTHIENT 3,

4.6.1 AFHBEORIY—VE=ZH—
BE, KEK ARED A7) — v =¥ — (3
o E— LA L D[FEIHHHIE

o E—AHA X o~ 100 um Z+7HE R
SiREE (v ey ) v S N RObETE—
MEIBT I 7 v Th aa Ul iEt)

o JRICKHTZJAVF A F Iy LY (1/20

~1f%)

e W ATHLRAEY—ILET B, AXTDN
NV AV AaND) STV

W) fERRZ 7. THRRICREI L Twb, A7 Y —
YOMBEIE, TRV A b YAG:Ce il &
fitht (optical transition radiation:OTR) HI%EH
KTV ERAEE LYY ary ) = —@ 3fZ
3 Tw s,

7S FHEHRIZEBL T L S = A (A1203)
OMRIZIEL 7 1 L (CryO3) ZEIM L CTRERS L
TEo N5, TBEFREDE . PR WERTD
B2 DO TIER i T A7 Y —E =8 =D
MEE LTRSS T %, B2 B L <
W37, B LI X 2 FEEDNETHRLACH L T
SIRREDSTEAL T B 720, M RRE D ME I IX D>

2\, JEE 100 pm D 7L S FHEH & YAG:Ce
® OTR % i § 2 FhfEz 1o 7205, E—LH% A
AD% 200 pm FREEDLG G 1EE — L8 4 X DRI
WA (L 207 a7 74 Vi
YAG:Ce % OTR IZHARTUZRFTHA ) [43],
E— LGEE 58 ) B LRE LT ¥k
ZHERTE IZEFNDRAAFL DA R T DR
HRHCHRAERIIN T 24 F v 7L P %
BTELDOTHOHIC K> TUXERITH %, 7272

L. FEHRIRE LD E— LR DR L 2sE
BICHIDOE — L DEEIHE I EEZ 52T L %
Vo FRFENDREL 2\ [43] LI ED &
%, KEK Al#@ TR o b b A7) —vE
S —FETT NI FHENRTH 5, HDRIED
HIE I XD 700 A3, J-Are #d g (4 EBEEEDs
0.85m) DAYV Y —VIFZFLFX—ENn0IckD
AP HEDE — LA XA RMS T 1.5 mm Bk
2% % 2 &, DO/ E — LT — FTHE
WKHAT2ZEPBES 0.1 mm D7)V il
FE % B LT\ 5, £, B %
CREMEOE —LZARERIR D IR L 72 RET
v — L JIRIER 217 9 B FEEIERTD R 7 ) —
=Y —TH TN I FHOGRZ R L 72, FE0HK
13 694 nm 12 Cr34+ ICkAE—703H 203, #
DD 650~750 DHIPHIZ b T H 5, AIH
SR EN T 7T 4y 2Ly R IR
700 nm PA N T I LT 5 728, 700 nm B
FOPR DN K B EUGEZ RS 7o WG N
FRA7 4 V8 —%FHT 25 LR,

YAG:Ce i i3 FEGPEIZ A 550 nm, P RHE
23 70 ns THGEDS Nal 100 (25 LT 17 FEEE &
B0V VFL—FTHD, MBHERED @RI &
2> 6% < D TR b T3, KEK
AFEETIZEE 100 pm OFEEZEFHLTED,
BT TS 1.5 GeV FRED T %)L ¥ — D Hik
FURWAEI ICRIE L T d, BV Mg E 27—
JWIEIED 728 VUK Z B CTw 5, RN
FEr—2aTldabt—L v M ERBEREIMEE 2 5
8], B3> v FL—ra v Hid I DEELZT R\,
PUF L= RERL-E—LDFNEERDIS
B2 e, E—ohl L 25m0 0 TERNED
FHRANEIT L TR DT E— L9 A X03K
XLBENS, E—LICNTERAZ ) —vDff
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JE, BT E Eadil L OERE TR (v A v
TN —7 DIFHE EWEN S FiEEAHT 2 &P
EoftEolETcE Y FEoREBICHER D) T
% EIFFITNS VWE =L (0 =16 um) TH OTR
O WHIESH K S 2SI N Tw 3
[44], A7V =ity v FL—8 %AV 2548101,
FHOFANRE DT 208D 5, YAG:Ce D
B4, 100 MeV DEFE—LTIEE — L DHE
730.004 pC/pum? (UL & faMDGE £ % 2 & 3k
HENTV D [45], ’RLDHETH 1.5 GeV D
FE—A47T 1 nC/mm? (1L T b fafl 2GR L 72
[43],

OTR IZ cERL DAV ) —v%&EIZy ) ay
7 2 N—RAIZ 40 nm DTV I FEETFRL 72 b
DEMHL TS, L—Y——7F v BT
TILIEZHEEL, ©v ML 27— VIR
DTHFEAMNTVS, OTR IS v FL—
Y DR IEADFERZIT T, HER DT
E— LY A ZDPE R 503, HEsMRnT L L
DS ~ 1)y DFEEIRDID Lo kil e nizo, K
HRDT 7A XY BTN T VDS ENHEINES A
otz BHE RN EH B, OTR DX
ik~ A 7 alEdr o X BRI E CIEFICIA VW AR
7 bV &R, HlE D CCD % CMOS 7 X 7%
&, W 400~1000 nm FREEIC IR 2 K> O TH]
DN R % 2D F 9 L AIGETHFERED
TALLTLES 720, NV FERNRAT7 4L =030
FCThb, KEK AR TIXIEC, 3,527 ¥ —
IZEF3AVRRIEL ThH %,

Screen

€ beam
>

. Bandpass Variable ND
Iris Filter Filter

! CCD Camera
[ |
] |
Mirror i Ll

Achromatic Achromatic
Lens f; Lens f;

B 49: AERD R 7)) — v & =5 — KXY

ABEED A7) — v =8 —DIEEZ DOHG %

K49 12 d, A7 Y =3 — AR L T 45°
HOTREINTED, Ea—F— FOENT
MEDHAEIEEI 7 —CRHELTHEL TV
%, HHRIFESEHSZNZTN £, fr D2K
DIARTAY I VLY RENY FRRAT 4 NVT —,
ND 7 4 V¥ — TR I N T3, HFARDOGE
X fo)/fr £B, TI7RCT Ay L VR 2D
RER XD AT & 20 2 7 O EREZ A& 2
N5, ORI 5EI TS Eh
Hiok, Wi HHED 233, /2L v ADfEic
H2ET AN —%HEHKDZ Ay v 23H 5 ([H
CAXA—=A—DRIMMmR S 7 4 V7 —HHlTL v X
IV —=TtMFens), KEK Af#13 PF,
PF-AR A ® 0.3 nC/bunch 2 & B8 £ BH
? 15 nC/bunch £ TIAWFAF Iy 7L vz
MR T 208ERH 2L E, QAFYVICKD T
Sy ¥y AMETE — LRI A X 5D CCD
AR L 220 X 912 YAG:Ce, OTR A7 Y — &
TIRAZEDND 74 V7 —%FHELTWS, &
A 7% GigE MIBDIE ~ U A — AJ1CcEifE$ %
CCD # X5 GC650 (¥4 R 7.4 pm, 7fE
8 659x493, A/D 12 bit) & GC1020 (LA
R 4.65 pm, 77ARE 1024x768, A/D 12 bit) D
2HHZMAL TR, BELRTHREICEDET
BT g, E—AIEFRIZ CCD A 2 788
NI Ty TTBIENLIFLIRI 3 (il
B XRVETOE Yy MERKIEMWFERF & Eb
n3), 22 THXA7DOERIFY €— bHlHT]HE
7100 V OEIICER L, BIFTE ikl
54138 OFF /ON T ¢ T\w» 3, X150
WCEBDO N RO 2 EEZ RS, I TIRE
££25.4 mm., A 500 mm & 125 mm D7
IART Ay 7L ADOREKT 1/4fGDNE%
2o TV 5, BHAPIAL —VICEE S
TEY, BRAGITEIETH D, V)R A
DIEEBEIDOND 74 VY — % BEOTAZED
ND 74 V¥ —tkoTn3,

A7) = TE=LY A ZPETH S BE,
fRAEZ R L CTB BENH 5, H2ERDorfiEbs
& USAF1951 73fi#fe 7T A b % =77 v b EMEEN
2HD%MH SIS Z EHkKS, T2
k& =77y Mt B3 ARROMDE N TH D
CDOMMBELE 29 AL AT LICHBEINTED, -2
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X 50: ABBDORA ) —v =Y —

o "I
- "I
.

e III

=[] ne

X 51: USAF1951 7 A b % —%v b O—# %1
KLK

~TD10 7N —TI21~6 DL X ¥+ DiEl 100
WD D 3IKRBOMADD 5, FIRREDRA % A2
5L D3RO 2ARKDHUCTLZ 72D, 3 KD
FEBODEDDROFUCRZ 72D T 5, fFREIL 3
KOBDXANHR D D IV —7, =L X b
ThHzZoh, EEPHEIN VS, K51
ZDO—#ERT, ZITRHFEINTLZA4DTD2
DHEMNCHZ 2 6 KOFDIMA TV —T 4, =L
A b 2R L. OfEEE X 1 mm DRI E]
DI 1T.95 KD T4 v X7 BXFIBHEK S, >
% D 1000 mm/(17.95%2) = 27.86 pm 23551 H
KRR =R T 2, L AE25.4 mm., &
REFEE 400, 125 mm, CCD A1 X 7 DX LY A X
DY 4.65 pm DIERTIE50IR Lickey BTy
TTEIN—=76, TL XV 2 FTHINARET

AU T pm ISR T %, 2 0BRSS
rFRAE R D IR ClE d 223, HEIC X B
BBBETHL LR EPSOL VYA AT ) =

D PRRE & fidae e & 2 5l 9 2 1A fETh %
(KEK A OB A, A7) — 55 45° T
H2DTHLIIE Y F2HbE THHE I3 HEA
DOHIET 5 DTHRAZITEITTTWL), 22
O L 2 MR AT 72\ CRE B ST § 5 Tk Ty
fRrE 2 3 L T\ b, K51 OOz IR L
7R FRKO TSR L Tw5, 2 ZIdfRaEs
+oETnEEn iy OBRZ 5137 TH B
D, T F =2 avhhoRRITIERIT TS

ZEbrs, OB 2 e T fRRE 2 5T
fiid s, 22 CTIDOFT%E D F L FHliTE 2 BE%L
BT, AR, FEROIFRTEAZSIADY D B
EMEEN D MTRICN T 2 ISR O ERE DY
TRES LI THHD, ERRIC Izl DILEE
L, B8 o0 IEHEVICTHLL I,
TR TRk a—v— (FRE7 94
74 =) DAABHTL 3o TEREAL T
AD, Ty PHRT DRI KGO —> —47
HTIEBSBOEREDE EEZDLE, Ty Y
EiyanEs

Flz) = / Ft)dt +c (34)

- tm11<$;u>+c (35)

™

TREZETTHS, 22T f(z) EFWHM T
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D a— =414

1 T

flx) = —

ey ES A

HRT, MbEoTwiwHGBOMHERD %
ADC DT A YA & L CREGIZ AL (pixel) |
fithhic 1 €7 )L offto ADC HO %z L -
77T =212 (35) Z 7 4 v b LIBkT2K 52 1T
AT, COBBUIRS 7= 2HBTE TV H
D35, 74y M TR FWHM IE 6.9 yum T
bHotz, HEZDRTIRA s 1ZHE N LT N
PHWS L s = nﬁ THEZo5, kIEFBRDE
TRICIRE L, 0.5-1 DfEDfE%Z & %, Wb
%k =0.61, A\ =0.5 ym THIFET 2 & s=9.6 um
T7 4y bOMEISE S, [FIHTERA DI RRE % Tk oo
Tw3LtEZNS (CCDARXATDELYA X%
4.65 5 7.4 pm IZZEH T 5 L3 ARBEIE 12 pm
FMEETHELT3), RIcy—7 v F2B#RT—
JICHER, B L 7 & I EN T REE DAL
T2HR, K53 ICLYRETARY =7y
b ¥ CoE 02 L EREDOBIRE R T, EV
k3% o 7IREED S 4 mm T ALIE TR fRAE
2340 pm R F THELT 5 2 LV B,

| FWHM=0.454 ch = 6.9 um
3000 -

0000000000000
.......

2500 -

2000 -

ADC (average)

1000

500 —

g
-
0 [eoeeoeeyoovwooee®
Lov v b b b b b b by i

10 15 20 25 30 35 40 45
Horizontal Position [pixel]

X 52: USAF 1951 ¥ =77 v F Dy PHHEDH
B L ADCH, AREaDEkIEN (35) 27 4v FL
Ttk EE£T,

(4]
o

45;
H4of—
E I
= 3B
Esof—
g
=
S 20 [
B
g 15F
D n
=7 r
10 -
5t
:\ L L L P L L L |
07 3 2 1 0 1 2 3 4
Az [mm]
Xl 53: fER» 5 DI Az & fERE, FESEEE £

ORIV v RETORMEIZE Y N3 - 7 riE %
2=0%,T5E f1 + A2 ThH 5,

4.6.2 CCD HhXAZOHEHRIEE & EFINES
A D TR

A7) — v DA ) KR 73 ER
mE—2Lv A, NEE ORGETRAAIR OB, K
SHE L 780> & DI FR 2 £, MRS 123
B L72A X 73R S 1 5, BEHkic £ %
HEWEET 2 £ CCD 285G L THRE Z 72
D (—A, EFICRZTOENLRHZESCT LY
A=V EZIFTBRE7RADBRZTL D), A
A 7 DR DGRBS L ClibEd 5, 72
NEBSEEERIC A RSP T Ty T 52N
HHD, TNHBRHMBEREEZ 51D,

T PFEERDOPTHMBRE T LD )0 ?
JERR I & D AR SiJHF I 2L X =23
s L SiEfFomEmiEsn, mrRim (%
fL) 234U (Displacement) . KF3HEN 2L L T
FEARORHENSLT 5, ST 1 HZ 13U ZTR
ETDICBERI LT —D L ZVfHIE ~ 25 eV
D X 9 TH % [46], Displacement I[Z4h% 7 L
Sz A5 L, P OMEBELOY AL 185
eV, FTHETFERIL DY A1 28Si(n,y)2?Si KB T
1 keV YA EDO KB T2 ER S5 70, 25 eV
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ZHICHZ TV, HETOHEE ~260 keV B I
T“ displacement % #2 2 9 [47, 48, ?], H' v <KD
#lEa v 7 b VLT 260 keV DL EOE T AR
)ﬁ@‘ﬂ I displacement Z# 292 LIl b, 7
AX—AX v+ —DFHTHENL 7Bz A ThH,
BTIHEEE TS AL WEREITH 5 2 L I3 AGED
SE 3R [49]) 1T Kk % L BCRFRIBE SR T
%L CCDAXFZICHRMPEL 50, ZOLEWV
filildZ 1 DIRICZ% 5, BT EEPYT. Bk

7 1: CCD IZHMZANE S DI E 2 KR D I
G

TR

LAE D F R 22 DI 3 725 G &

R 7.7 x 103 [1/cm?]
Bobkr 8.8 x 10% [1/cm?
ARk 7 [mSv]

T AU 2HDIEIZZ 5, KEK ASERTH CCD
AR T ATy 2% R 15 7 1E % 3
722 DB B, 2 OMELT A v =ik iE 200
~1500 mSv, HHEFIFEIRI L CTHIE k2w &
WIHFER L o7, CCD A X T7DEEZINZ 5
T2 DITIEA ¥ = #7200 T2 < kT g A E
ThsLtEbLNS,

¥ 7-. KEK AB &5 Tl v S-band MIEE D
BEERAAIROBER O L W E3b o TE T
%, KEKB Kl & i L Tw» 7z 2m S-band il
HAEBR L OMBEIZ O\ WTTANEL 35
MW (~30 MV/m#24), # DKL 50 Hz, /S A
VIR 750 ns D% 30 T -7 & 2 AWEE
DL OIRE TIEEL Sv/h L;L%?‘%%Fﬁ?b b5
&I 7 [50], IEE OALIE Z & ICHIE L
7o R E % X 54 1R T, IEAE 2D & i
MO S, IEABETIE B Sv/h IT#E T 5
EDI DD, B ONEE CIBREMSIZEA L
B SN2 o2 o RN ORI X 24
A=Y TEABINHEIET RRIC k-7 B S
N5, FRICHOIEE DS H 2841%, CCD A X
7 Al D AR O JEHRL I NEE 2> & D IR
LEBICANTIIZ)I VBRI Z)TH D,

DOSE ON SURFACE OF S-BAND ACC.TUBE
107 E J T T T T T =

105§
10525
10* ;EQ
103;?
102;=
10’ s

-200 -100 0 100

Z (cm)

Free-e” (NORMALIZED)

DOSE (uSv/)

X 54: M ICHEEE 2 /5D D THIE L 724
HMEER, MblmEEHOZ 0L L ED
MiEx#RT, Dt X r 774 (Dark Current
Simulation) 1INMEE D7 A Y A0 & BRI
HBHETIN, LBEDOE AT T LIINMEEDAD

A6 Z 2L X =12 L Ta—RICE I
SNBETLTHD,
5 F&H

KEK AHEBTHHALTWwB3 ANy 94~
BIBPM &£V A Y —AF ¥ F—, A7) —VvE=
— 2B IIRT Y —DREEN L EEE £ &
Oz, T ITELNINFIIMERIIA 77 72 5D
%45, BEVWEH L EVIREZDH LA T
wtfwm 3775 R tlEl), 20Th Lkl
iNOYANeRYA IFENLTT,
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T

KEK A5 BPM (G5 #iAH LIHlE&IE SLAC
® Steve Smith [, Andrew Young K225 & C
L DERET FANA AZTHEZ L2, —AD
W LICIE5ERT 2 Z I RERATL 2,
7 KEK ORILKICO L S DWIFEZ W& F
L7z, Emo g GEICEE L TixiiE28
K Ou7 Y7 v 7 AEAT) VME 1I0C O %%
BIEMRY — B A RALFBBRICL D1 %
WREE L, FNKOERETHLE RS
THFEZ T fe—EH B RICE L £,

A7) — =% —FFETIE JASRI HIH G
—RIZEHEDLEDTD 6 R OPILFE T DT
CEARMNZ 7 FAL ZZTHE, LT FL
72o KEK EF BEAKICIE cERL DA 7Y —v
=¥ —% OTR A7 V) — 8B T 2 BRI
EREEE L, b AT 6%
KDY R—=FZ2 VR EE L, RYICHhat
ITEWVFEL L,
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