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Abstract

The computer model orbit response matrix was fitted to the measured orbit response matrix to determine the
gradients in 40 quadrupole magnets and to calibrate the strengths of 80 correctors and the gains of 48 BPMs at the
SAGA Light Source electron storage ring. The fitting accuracy of the parameters was investigated by the analysis of
the response matrix calculated under the condition of known errors. After the fitting analysis the model well reproduced
the measured orbit response matrix, but not well reproduce the measured beta functions.

SAGA Light Source BEFEREY  F DL ARV 21752 AW - ETFAKIE

1. [FLE®HIC

SAGA Light Source#
vEERMIC
IToTWnAE,
%ﬁbf:[‘o’]o

a3y va=rIHHicREN T, ERREE
@%?—&#%ﬁiéﬁﬁ%&ﬁﬁ%%w?ﬁ7
?45ﬁx®:>/km—ﬂﬁmﬁ#ﬁﬁ\ AEICED
Fa— EHAIEBICLDT =— ij(%iﬁ?éﬁﬁﬁ)
%okt@\%ﬁm&ﬁ7747xmnxbm—w
BHREECH -T2, 2T, Fa—rBLORY A AN
TA—HOEBRE L HBMEE OZENTE D0/
LD LI, AMERAEBEIRHEM L WHT —
K\ K DKAED B R 22 KAE 2 15 5 i 1F & % 5
L7z, EHIIZQFW, QDW (7 1 7T OFFANT
ESNTWDLEEBRHSETROZ 7 Ly b)) OWGH
BEITWNT A T T 4 v 7 RTBIT LT,

L L, Fa—r VA AT A =2 OEHIEL
ETNVHEAEEOERER/NNIT D X HOKEMIERES
RDIGE, 74 v T 4 T OEMIFIZEL - T
NEDHTZD ., KIEDOHIEEITIITEEMER K-> T,
IEHE7RKMEM EEDOEY, AT 7V v 7 ERA DR
EBIOBPMZ A O IEZHKE LT, LAKRY
2{THN e W T T URIEZITH) 2 L & LT,

EZEREY) ITEE, YA
ZT1.4GeV. 100mA D = — W — i %
VA ARG A—=EHIIET VA v &

2. LRAKRVRITHZERAWNE-ETILKIE
N L 0B L2 L AR RTANEEBE O NNE
DT 22— OV A ANRTA—FZDKMTH LT
FRATIZ L 0 EBROMEZRIZHOWTE L DIEHRESD
e BAE LARY AT OBRNE L T L
WCEVER LIV AR RO ZER 2 /NI 5
T AT 47 FEIC L AR A K O
DNGEEED /8T A —H Z 8T 5 HFEN SN TE

! E-mail: iwasaki@saga-Is.jp

. %< OIS Y ‘/7“6%1}’@3“«(1/\6[61 (.
R R . ZZNZERENRIOEFAEE

mod meas

éVXT/XﬁﬂkLt&%\%ﬁﬂ%$@%@2

FTRMEZR/NMNZITDIIICETIVDNRT A —=HD
T4 T AT ETIEDOTHD, 2T T, ol
MM@/4fv&wT@é
)
meas, ij

Z Z mod g

SAGA Light Source® &V > 7/ Tld24H
BPME L K EEEK40GDATT Y V& ma#
BELNB24X80D L AR Z4TH|Z VY, 40H D
AREMAKE, 80BD AT TV v VBRI A R,
KERES24EDBPMT A DT 4 T 4 v T &AT
5:&&Ltonﬁyzﬁﬂ®%%V
TRACY2"™ % Fu 7z,

155@177)/7 B L D AKETHF v

BEMZ O, TOMBETOSHEKEY, . a,
%%%%V&A:VN7V5V\%%MﬂﬁﬁK
IOVRED VTR ELIEE, AT TV U TE
Wi DIt & 5 = F 1 F—2 7 I

%_ex,inx,i
E oL,
EERDLEINDT, LTI RX LT -7 MZ X

éﬂ%@%&%74/74/7ﬂ7% &L LT
ALTWAMN, TRACY2IZA 7FE— A X LRI D
ﬂﬁ%%%ﬁ%ﬁiét%\“ﬁ F— A H LT
VT a IOV THREILI > TELNDEE
vy, ERME L FEMEEADLE D OO H =7
T AT A TRTA=FITEA LR NoT,

L AR ALTHOBIINE & €7 VRO =% o)

-652-



Proceedings of thedth Annual Meeting of Particle Accelerator Society of Japan
and the 32nd Linear Accelerator Meeting in Japan (August 1-3, 2007, Wako Japan)

T B X HITMERDONRT A —4 (k AWERAK
i, A7 7 U T88E, BPMZ A >, etc) %

T4 T 47T AT BB O/ R
DIFHMETHYD, BETORTA—=ZIZxH LT
2 2

X" 9% _y.. 0 _

ok, ok, ok,
BTG A—HZDERSITFHZETHDH, ATT
Vo T EMAREL L UBPMY A L TL AR
» AATHNT IR BTl 0 5y B O ° / Ok, 134 258k

WCHSETh DL, LIENo T, AT T Y v 7 ERA TR
fk;UWM&4/ ML TEHEHI LI

Oy’ 10k, =0 k722 X5 IEKICHRERD T, 7272
L. AT TV T5RELBPMZ A > OfFORBIZIEH
HZMEEMEDN D VI — BRI E SRV, &TO
AT TV v TEBATRE 2 ERE L, 2 TOBPMY
4/%HLE§THLT@6M5VZT/2ﬁﬂ
BELWHLTHD, Z0ED ¥ OR/MEE T
LoTERTT U 7% ME%V&MM74/@@
SHEIIHETE Sz, 22T, 80BDAT T Y 7
BEAD I L, KFEEEGMALR (SFX2E LW
SFY2) OXF v 7 &lX, FMEY v I7NOARAZ Y —
FEo XL DX v I ANET X ERAL, 74 v
T AT OWMREMEE LT,

ARBEREAKAENZ DUV CTIE B B E I E D445k

EUAKIEOBIL L 72T BT, Oy Ok, 134

EHOBB T D, Ik M TER S -
WO ATREZRBIRK f = (X, %y, X, ) [Z3NT £ D
Y[ SN INNGYEY

ii =(0f | 0x,,0f | 0x,,++,0f 0x,) DS T %,
B DO/ NE NI O TH D EIRETHE, bRE
PWAT 2 HENCBE L TR, ST R/l
W HDT, &I4BEMAKMEOM (K, ky, k)
NhHEZbhizE &, KKIE%E

2 2 2
—0x dk’—ﬁ;{ dk,---,ﬂdk
ok, ok, ok,
S A S, PP REANERD d B KD,
WEVABBHRAOKIEO 7 4 v T 4 v T %

iteration
1T-7,

3. F4YTAVIDRE
VAR ATEND 7 4 v T 4 > 7 FET, BED
IO PR B ol ME & R D D 728, EERIZ T E O
iteration C F DFEE FREIC NN T A —H 2B TE 5
ONLT LHBHMBE TR, iz, oa=—7 M
HHREEX, AW EEORE T v T 4T
%ﬁﬁﬂif 2. MR ETHEBORIHATT
EThDH, FI T, ABEMAT05%., AT TY

T EWAATREIC 2%, BPMZ A v £5%D T T —
%%7» 5z Mxmgﬁ@vxf/xﬁﬂﬁa\
AIEO FIEIC LY | 40 HO4BERAKE, 785
&ma)ax%?UVﬁ%E\MD®MM#4/
NEDOREEMICHI T 2007 A N &fTo72,
7272L. BPM/ A X, SAT T4 A g, ftho=x
—XE DTV,

EI1IZ 6] & L CTQDI&E A K F L OV EEE 7 [A)
BPMZ7 A DT 4 T 4TI X HEHMZRT,
400[] DiterationtZ & W KAE DO FFEM1399.9%., AT

T TERE D FEBEMIL99.6%., T A OFBRMIT
99.5% & 7p o 7=
18 o MEE
517 2 - o fi2 i~
o+ TavTavTd
-5.18 gﬁ\ //5 K w&h D
(‘NE -5.19 e
f
-5.21
-5.22 T
12 3 45 6 7 8 9 10111213 14 1516
QD1 num.
5 100 o e
E -o- fi#
g O TavTao Tk
s
&
8
=
[
@
E 0.94
> 0 5 10 15 20 25
BPM num.
X1 : VAR RITHNDT 4 T 4 7L

%87 A —Z OFEE400iteration %)
EEEOT T — DR X X|T X o Titeration D [F1# &
RT A —ZOEHBREE & ORISR 5 A HeMED H
5ﬁ\Kﬁ@74y?4y7M%&Lfm%uT%
HEEZ L L. 400[ELL b diterationZ 179 = & & L=,

4. EADOLARZAITHOERITIER

OMREERE AT L D L AR RTHI~DEEE 72 <
T, 6B A Z A7 LR TL AR (T
ﬂ%%ﬂb%ﬁ%ﬁoto%ﬁbtvxT/Xﬁﬂ
WBEATT Y v 7 EHAICIABEE (0. 1 mradfL &
@%/7)Lfﬁt%®1%5 BPM® / A XL
Vo T TumTH > 72, 400[F] DiterationD 1%, FEH|
WL DLV AR ATH E BT AGEICLH L AR
AATHNDFAFE DFEMEFZZIIBPM ) A X L~ULLLIF D
6.4um & 72 o 70, KUK /NT A —Z DFENTHER &R~
T o ABENA OBESRNE T — & TIXE B OKAE D
EHDEIT0N%EETHIN, 74T 47Tk
DHIN%DIEFICRE RIS NEH IS, X3

-653-



Proceedings of thedth Annual Meeting of Particle Accelerator Society of Japan
and the 32nd Linear Accelerator Meeting in Japan (August 1-3, 2007, Wako Japan)

IZIRAT DR RAG DN TABE RO OKIENP LA L 5. FEH
7'2_3 Fﬁﬁki(}éﬁ(ﬂﬂﬁk ®tb$X%Tj—o @f;’%ﬂ@:ﬁ?“—%é\/vf:%kﬁﬁlié ]/XTJ'\%/X???IJ
] B RMS DIFNTEITV, T4 T 4 IR 0ELN LMD
Famlly <K>(m ) deviation % %}E%*ﬁéﬁ L/f:o ﬂj/\dEﬂL/fliﬁ @*{¢Tfﬂi
QF1 5.3373 0.33 400 [A] D iteration |Z & ¥ | 44K EE LA KAEIZ DWW T
Quad QD1 -5.1912 0.22 99.9%D FBIMENG BTz,
QF2 4.0660 1.18 EHNZ LB L AR 275 E HNE=ETY 7D
< kick > RMS e KA O IE & (Keffectie - Kp.s.)/Kp.s. B
Type .
— %%:X?) (RVTE?J% QF1:-4.4%. QDI1:-6.1%. QF2:-0.9%
SDX 0.0980 173 Kﬁm?%ﬁﬁ@mﬁ
STX 0.1052 0.60 EIRREMHE T — 2 b 5N HKIE
Corrector [™—gpy 0.0745 0.94 N
SDY 0.0944 1.08 §ﬁ°@°?1%/ /41A7}fy274y
STY 00552 03 TATICEVEEEFRRRICRERMER LS 72>
- : kok%@ﬁmwggﬁﬁlkumi4@%m5
Type “meas/model> RMS @@%ﬂii%%fﬁbﬂt%@f%éﬁ FEEED
. deviation % B XA A (COME R STHE L TN D720,
BPM Gain Hor129nta1 0.97 2.50 MERERAE DA ENRERAIC L VL LTV
Vertical 0.98 242 SLREZ LD,

mwf%ymﬁ%p$~tyk@ﬁ%o%ﬁ%o
7273, %iﬂﬁabf‘ FIFNTEL . B —AHLEE
AL D HEXHIE X iEL<% A TETWDZ END
noTz,

T4 T 4T ORREET-KIEIZ LD B BEEDE
BllL, Fa—r 7 FORIEX VRO B AL
BEIFIE D bOD, K T20%LL EOBENRDH - T-,
QR2EMAITIZI%LL EORE7Z 5 >E NEHB I
720 BPM/ A AMKEL, T4 T 4 ¥ T DIEEN
KT LR D S, 5%, BPM/ A AB L E
DD T T —N L AR ATHN G 2 D BIZ DN
T2, o7 %Z2 T B B OMIE%E

fTHFETHD,

0 20 40 60 80

% s
olm] 2% Xk

Vertical Beta Function [1] T.Tomimasu, et al.,

16 REPORT”

[2] S.Koda, et al., “PRESENT STATUS OF SYNCHROTRON
RADIATION FACILITY SAGA-LS”, Proc. of this
meeting

107 [3] Y.Takabayashi, et al., “Measurements of Lattice Functions

84 L L4 NI| 6 of the SAGA-LS Storage Ring”, Proc. of this meeting

2a i S [4] Y. Chung, et al., “Measurement of Beta-Function and Phase
Using the Response Matrix”, Proc. of the PAC1993, pp.
188-190

[5] J. Safranek, “Experimental determination of storage ring
optics using orbit response measurements”, Nucl. Instr. and
Meth. A 388, p. 27-36 (1997).

[6] D. Robin, G. Portmann, H. Nishimura, ‘“Realizing the
benefits of restored periodicity in the advanced light
source”, Proc. of the EPAC1996, pp. 971-973.

[7] J.Bengtsson and M. Meddahi, “Modeling of beam dynamics
and comparison with measurements for the advanced light
source. Proc. of the EPAC1994, pp. 1021-1023.

[8] TRACY user’s manual, unpublished.

T2 T AT 4 T DOREREENTZK/NT A—ZD
SEHERB L ONES o X

Horizontal Beta Function

167 2 07/6/18EBDFa1—VBIEMD
14+ o 07/07/23 BPM (R-Matrix)
121 — 07/07/23R-Matrix Fitting

BetaX [m]

“SAGA Light Source DESIGN

BetaY [m]

s[m]

X2 : AR RTINS LV E L4 ERAKIZ &
% B BI% (54 B X OBIMNC X 5 p %k, BPMILE
TOBEEOERIIZT 0 v T 4 T ORERE LT
AT TV T HRE, BPMZ A > O IEE % > T
2o

-654-





