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Abstract

ATF BT (Beam Transport) line, which has the length of about 50m, consists of 26 quadrupole magnets, 13 bending
magnets and some kinds of monitors. The transmission efficiency in ATF BT line was about 50% for some reasons.
One of the reasons was why there were not enough amount of BPMs in ATF BT line for orbit tuning. Therefore, the
orbit measurement utilizing modification of the current for quadrupole magnets was carried out. The results are
consistent with the read-out positions of BPMs except for a few BPMs located at the end of BT line and show that the
electron beam has the maximum horizontal offset of 6mm and the vertical of 2.5mm.

ATEBT 54 Y 2B} 3 4 BBHBAORSE LT+ FIH Lf’lc L HLE R E

1. 1T LI

ATFBT 7 4 VI3 1ITREN5 &) %26 HD 415
BRGA & 13 B OIRIERE 55 % 5 2R 50m DY —
LEET A CThHb, ZDATEBT 74 DY — LBl
T 12 HOC—LEE=Y— ( BPM; WLEFERD
1EDAN) v 754 VBB L UK EIBPM[1,2]

E1EDTANF—T 41— N7 BPM ) | 48D
V=270 774 NVEZY —BIU2HOEY - LERE
¥ —TH), E—LFEO-OIZZLT LI E &
Th 5D EIZVDTo, FD7-0Y — 2DFEDEEL <,
BEDE TAHY — ABpERIERILZ 50% BE LHT D EL
1372\, U AR E D7D II T ¥ — L )
EEDSLETH ), IFFELHEREY B9 72012
13X 0% DB THOY — LHEIZET AIEHRAE &
b FITINEL DIET ¥— ABEIZEET A1
155 720\ A BB ORBFZSREFIH L7 ¥ — 28]

BT ( Beam Transport ) Line

To Damping Ring
ATF Linac

1 ATF BT Line NEEX

BEAEE B ko7

2. ¥— L RFERDET VAL

FIRD U — LEFERIGETE DS RS N AEAEN: ¥ —
LIFREDBICEREE LD, 2OFERELT, Hl2
13 4 BRERER DY & 3R e A AR R D HliER 2=
BLUE—- A?Mﬂ‘wr&ﬁuﬁ BRI O NG, &
NLDOTRTOFE % A WEBAD K EDEEL V) —
DOERCETMEL. BLEHIERERADRIAMHEZ
IS4 3 E— AEEE R AL 25 LI2L ), &
DETNMLEN -k EDFEZE% ATF BT Line D& TD
4 FREERE AT U CRHl L 72[3] -

2.1 JlsEE
RipM;,Z;) , Ry (M, Zj) 22N j FH OLER
EHERADRRAZLE IS 5 1% HDBPM DK
SEATAIB X USRE A O Al U ER VR kT
D 1472 5B L O34T 45 &35, 2F D,
x; =Ryp(M;, Z;) X' @
Yi=Ras(M;,Z;) y ()

35, TZTX, Yy RiFHOE-LEE=F—D
FAM LAEOZ(LE, X',y & jEEHOBEMIER
BRACLIZ2EMNAEORILEZERT., $72

R(M;,Qnm) , RQp,Z;) ZZhZhmPEH O 4 iRk
A5 5iT%EHD BPM if@éms_é TH, % HOHERIE
HERAD S mBEHD 4 BERA T TORETHIE 5
&, ARE B&E@Mﬁ IFNFN Ak, DA REEED
H5 L ZEETHIR,, Ry, 13,

—189—



Rip (M. Zj)= Rig mod (M, Z;)
-2 Ry (M;, 0r)) Ri3 (O Zj) Ak, )
R34(Mi,Zj):11334,mod(Mi’zj)
+§R34(Mi9Qm)R34(Qm’Zj)Akm @

LT E S, E5HIZY— AMIBEZ ¥ — DA BRRELR
¥ErEB L UYER ERERADRIAE S ThZ
T AB,;, ABy;, AS; L BX | Bl EAEMADR
MAEBL Y- AVEE= Y —DFHAH LIVER

X j=(14+AS) X j moa )
Y i=(1+AS)Y § mod ©)
X =(1+ ABx,i)xi,mod )
Yi =(1+ABy ;) ¥i mod ®)

LR L &, jEEOBIEHEFAERA ORE AR
% i%FEOE—LMIBEBE=Y — DFAH LAEZR LI
REIMITHL L X

Xi,mea ={R12,mod(Mi’Zj)+AR12(Mi’Z‘)} Xjmod (9)
Yi,mea ={R34,mod(Mi’Z') + AR34(Mi’Zj)} Y jmod (10)
AR5 (M;, Z;) =3 Rip(M;, Ony) Rip (O Zj) Ak
+(Ar§j_ABx,i)R12,mod(Mi’Zj) (11)
ARy (M;, Zj) = ZR34(Mi,Qm)R34(Qm,Zj)Akm
+(2SJ~—ABy’i)R34,mod(Mi,Zj) (12)
LRED, ZITRTD G, j) DRI AR (M}, Z)),

AR3,(M;,Z;) ZR/ANTT B £ 1K ARy, , ABy;
ABy;,AS; ZHRDD Z LIZ L ) FBEEDFHEATE B,

2.2 MIEHER
WFEIL 1.295 GeV DY — AL FILF—ZBWT ATF
BT 71 ¥ L& TOHERIEAERAS L OIRAER

R12 Response before Fitting R34 Response before Fitling
20 T T B e I
F o okai2x = 214.126 3 [ kai2y =1042.619 . 1
10 . —

; —,"._r-i;:' - —i

-10f— - —
. ]

Measured R12 [m]
©
T
-
» §
iy,
|
Measured R34 [m]
o
T

-10f— —
E i ] Eoo- 3
P S D I P O I I DU T
-20 -10 o 10 20 -20 -10 o 10 20
Model R12 [m] Nodel R34 [m]

R12 Response after Fitting R34 Response after Fitling

20 ] — 5 20 " T =
— L kai2x = 41339 4 —_ kai2x = 45240 ]
E w0f- . - E 10| . -
8 E [ E - -
2 o — g o |- Ky 3
£ E LA 1 ¢ e
El E x H 3 Fl
g -1of 31 - g ~10~ -~ —
] F 1 3 ]
R S FUU D T ool bl
-20  -10 [ 10 20 -20  -10 [) 10 20
Model R12 [m] Model R34 {m]

X 2 E—2ERDHEHEENIR, , Ry DFHA B Rl EOMHER
RSB NTIE L BT 4 v T 4 Y TRIOHRL, TRIET 4 v T 1 U5
OHEIERY, FAERLKEAM. ARISAEAROEEEET,

ADHEII A VIZ+ 10A, 0A ,-1.0 AD 3EFEDE L%
MTZEIENVBIhols D10 A &) EiifElX
BEIAHH L7z ¥ — AT 3V E— Tl 0.78 mrad DR
FEEE YT, & SICFNPROEREICTT 5
SEfEIZ1E 25 BIDPRED S5 b N AEDTFEEE AV 72,
FERORN_FEICE BT 4 v T4 YA
VEHREDPODIANF—DIREEMA B ko7, FEFR
2B21RT . EEE T4 v T4 YT EBIRIED,
FEIET 4 v T4 v TR B lrol- RO —LNFERD
LEHEE N7 R,,, Ry, DETFIMEIHT BHEEEDH
MERLTWS, EFLEERDOFEREDEE L VL &
IS 11 OMBEERT I LIRS, 2N D
T4 9T 4 TS HEEEND ABERAD KEDGEE
23RS, HATH 10 % EEDK EDIE L ET
WITHARATZE ED Ry, Ry HEERMEL B2 D BV —3
ERLTe L LG/ FELET4 v T4 ¥
FHLE2 DR, DREEENETFVE HFYR—FKL
TBLT, CORRE L TZRINVF =T v I — xy H v
7)) v 7B LUBT Line A ETOY — MEEEIEZ S
Do KFEHEDLT —/N—ABREATENI LR TRE W
Z LIHEDBROI AN — Ty ¥ —IEE L TBY,
x-y Iy T UL BRI 2 DR, DETFIMED
0 I2BIFARIEMEICEN TS, & DOBIEHEIZEAE S H
DHERIFFERA S L CROERAOHMBIZ A VICE
TEAb %R L7z & EORFEHRDOHEE LEL FIR L
TWb, I EE S TRNERA OB 2 VICE
TR 2 7o & IR REVWVEEZRLTWA72D,
Hy ) T EBERT LT AIRITEE AR E R
ADBBAFRETHD EEZOND, $7-BT Line £
H12H 5 BPM IZBWTEFI ERIEE E DRI
ELRERPE LU TWADS, ZHULBT Line BETHOY—
LIEEASER L TWB EEZ HND,

3. 4 BERE ORBE TN T 5 ¥ — 288 HE
3.1 PEEE

Y—u 5 m FHD 4 WERADEST L6 KT
fﬁlﬁ i %ﬁﬁﬁ[ﬁ]b:% nE 0 Xoffset,m , Yoffset,m 72 ”’ﬁ
FZN3H B — WD T HEER LIS I,

Field Errors of Quadrupole Magnets in ATF BT Line
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Orbit Measurement Results at Quadrupole Magnet
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