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Abstract

High-resolution Steering magnets are required for the slow feedback system of the beam orbit correction at the
SPring-8. Other 48 sets of 21-bit evaluated resolution power supply system was developed and installed to the storage
ring in Summer 2004. We investigated an accuracy and hysteresis of an iron core steering magnet and the way to
modify the usual steering power supply, developed and installed to the Storage Ring at the SPring-8.
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32 ; Steering Magnet& BB DET

Magnet PS Max. Field(v), Max. Current, Min. Field(v),
name Max. Kick Angle(h) Resolution Min. Kick Angle

NST St-PS 26680 G * cm, +5A, 0.8G * cm

Iron Core ImRad 16bit, (0.15mA) 30 nRad

HRST St-PS 300 G+ cm, +5A, 9mG * cm

Air Core 10uRad 16bit, (0.15mA) 0.3 nRad

NST St-HD- 26680 G * cm, +5A, 25mG * cm

Iron Core PS ImRad 21bit, (4.7mA) 0.95 nRad
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Plan A ; double DACs for Steering Magnet
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Plan B ; double DAC:s for Steering Magnet

100kHz
—Switching

DC Rail Control

M

——oo— SA
S "
DC 320V : ;
Bus
8 FAN T
Fue L
e —
AC 100V A 10~10V Refference
Input =
DO’ 3bit
Normal StPS-RIO 0054
x 005+
\B’ME'IM“S‘E"« l RIO Type-A : $DI, 8DO, 16bitADC, 16bitDAC
ranch

RIO-con Bus L Extended

| F°RIO type-A 16bit DAC

Fig.2.

2-3)C=E: 16+16 bit DAC(2)

BZETSTPD ¥ ¥ — ¥ & BUEH K72 W55 IZSTPS36
IV DEERIZ 6 5 DDAC (RIO-A) ZAHh14 %,
Branch=<°RIOMD ¥ ¥ — 2 & HEF%,

-592-

2-4)DZE: 20bitDACHE Hh — FBiI%

Y10 board X RIOIZ20bitDACE & A THIHIEE %,
StPS; Di, Do, Ai, Ao AMFUTFI/FHIFE, R CH A
RZT B0, HDLHNVEERY v —v &l B
1/05 — RBHRE & 23,

3. AERER
3-1) 20bitbE{E (A=)
4bit & 16bitODACH I DA HEEE DA r — 1 o

T HTHER U, BRI 2ppmFE E LINIZ A 5 72,
(Fig.3 #R)

RIO#1scalef@% a1 & RIO#4scalefA%tk
1.4
8000
1.2 —e—t=t
7FFF M
;
”4/'"’* RIO#1scale B4l
_ 08 ——wan ||
3 —u— R
£ 06 %513 ||
s
3 X X514
& 04 _
B2 0.01mA/5A
=2e-6 (2/20bit)
RiG e
0.2 .
0 WM
-0.00015 -0.0001 -0.00005 0 0.00005 0.0001 0.04q015
02
DAC SET (A)
Fig.3.

3-2) RIODE®R/IME Y FDREZRIE

ABEVWTHIZBW T, RIODK/NE Y k&
B FRBEDAC & DG DFEIRIINETH Y . Z
D 25\ ZBEAFDORIOD e/ € b D BRI 22 %
E L%, (Fig.4)

RIO-A(#1~4) -16bit St-HP

RIO#1 = =
* ——RI2

LU

R 8002 ot
z a001 ]
< 3000 i
RIO#: RIO#3 — R
— —— %318

— 2 F719

StHP current

~ — %5010
A R5i11

00002 -0.00G—§ 00001 00002 00003 00004 00005 00006 00007  0.0008

DAC Set Current(A)

Fig. 4.

({fHLL. BZE TSub-RIODH CSlow Feedback % 7
LR HEAIERMEICIZ SR, )
4K DRIOZ A7 5 F TFFF & 8000 (HEX) D&% &



Proceedings of the 2nd Annual Meeting of Particle Accelerator Society of Japan
and the 30th Linear Accelerator Meeting in Japan (July 20 - 22, 2005, Tosu Japan)

FRFEN K E SLSBDO1/4720 L1/3FedH - 7=,

3-3) STER~ADELELHER (BE)
. Rlofy K249 HRI0O1 #H (Main)
OERE L TEMESE S,

2 £ H ®ORI0OZ Sub (High Resolutionff) & LT
DACHI /1 %3247 D 1 IZE S TIEROERICES
SH5,

- RIO-SublX Main& |3H 72 > 72 fil{H K Address &
HENTEET S, (DAC, ADC, Status®DENED I
L9 %, On, Off, Reset, 1E51%fHbH722\, )

(ESfiPSii

Fig.5

ﬁﬂ L

StPOE HSfifkEbE L TBE D
ISR S 4.

AR B 23200444 1 23
Z O & RIGHEIR 21T o 7o,

Fig.6

BH (Fig.5, 6)DFRICRIO 2 #7239 £< M S 1,

RIOT — #i@fEBUS & NHEHIZ AFLIAA TN D T2 I

W7 7 A3—1 KT EAi (VME RIO Master) & i

& 57-HIZBranchO R N ARE|Z 72 5 7=,
(ZOFER, CRIIARE R oT0)

-593-

4. FER

- RBERIIBEC TR LB Y O#EL L
EENZ G-, 4bit ®DACZRIO-Main I[CHEHE X &
HARITIGE v MLy NOEBREEZHT O
RIOD WG O ZF AR L 722 T id e b7y,
ZHITEHNTB £ TIE HRST & [A] Uil 5 ik 2 B
X DOMENR, B ZTIEEOMEE 2 154
FTHRODH Z L AATRE, BUEIX 1/32 IZRRIE ; bAIC
%F L "C31ppm (0. 15mA) D fiFRE A 0.94 ppm& 720 |
SPring-8DIEHRICIZ 4L L=, Y7 b '73:7?6
FEEGFOLONEL T, ZHE TOERDEZFEE
AT 7 YU HP-STD &R & ﬁ%@fﬁﬂ%ﬁ{m)ﬁ
N5, 1/32 IZF&E L7~ ®TDynamic Range’® HRST
D 3fERNT,

- BEFOSTERICERRB N H o212,
RIO2 B D F <n%PW) bil, SHITHT 7 A3—1
RTEAHE S AT A LiRE TE 572D ZBranch®
WRMAEIZR o7, (BFE=a X MIARITH~RT
7)) > I LRIOIZE MBI D8,
Tl A CE O TRERIIZMTH-T-, (4
VR RI0-A 4 8 & FIIFH L CRRBRERS & i i
S, )

cCRIIBET2=y FNIZRIONFEET XD
TAREL LT,

D RBITHHUCHIET 2 a A MRKETEZDT
Rk & L7,

« 200449 H 7> 54815 A SRITHH 70 A A T 32 i 5
AT TCRERBABH TS [2]

SE Xk

[1] Acc-memo : EfE EHLEMIE DO DA T T U
yﬁ%@5®tx%)yz@wﬁ\1m15$8
H4a B ZEXRZFER, REIER, K, hitp://acc-

web.spring8.or.jp/~takebe/mag/STHD/STM-
hysteresis.htm

[2] The 3rd International Workshop on Beam Orbit

Stabilization 2004December 6-10, 2004, Hotel

Kirchbul, Grindelwald, SWITZERLAND,
http://iwbs2004.web.psi.ch/documents/program/Tana

ka.Hitoshi/1.pdf





