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FOR HELICITY SWITCHING AT THE PHOTON FACTORY
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Abstract

The fast local bump system for the helicity switching of the circular/linear polarized undulators (CPU) has been
developed at the long straight section of 8.9 m length between B15 and B16 (BL16) of the Photon Factory storage ring
(PF-ring). It consists of five identical bump magnets, power supplies and two APPLE II type variably polarizing
undulators with two DC steering magnets and four AC steering magnets. With feed-forward correction, the unwanted
beam oscillations round the ring are suppressed to about 2~3 um for both horizontal and vertical directions during the
fast local bump. These beam disturbances are at most the same as those from the top-up injection at some beam lines
and the facility let the BL16 users use the fast bump during the time of the user experiment. During the user time, the
users can freely start and stop the fast local bump twice the day; 8:30am and 20:30pm. In this presentation, the present
status of the fast bump system is shown.

PF Y V7 16 BEBRBORAEEHEAAL v F L T AT LDOBIR

1. FLC®HIC

PF U > 7 16 HFEAREICIL, 2 B APPLEI #Af
BT a2l —% FOEEREAAL v TF 7y
AT AREBEBSATHS (K1) M, > 27 AT,
B2 ORI FRE STz 2 B O AGIEN O E -1l
BEICARHIIN T HNTHZ LT, 2 BOMHAN R
MHDONERZAEIGEY, B —AT7 A ZEL KO
W EmERTAA v F o 7350, WE O 2R
itz ey 7 A4 VEIRERWTHET 22 &%
ODHWMTHD, Z 2Tk, BfE, RHBEETHD
10Hz TO2—HF—F DAL v F o ViEHE A bR
DI-EHEAN AT AOE L | EHOBIRICH
WTa 3,

). BENVTURTFLOWE 1 16 FEARE O 2 £ APPLE 11 RUF A
EEN T VAT KO BRARLE Z X 2 TR, {ﬁ&(}{ﬁﬁﬁ WAL T o T AT 4

FRASCIRN OB FPUE I K mE AN T2 ED 2D NN FPM- FPM FPM / /

5 B0/ TERAKINK)ROZNERIZH TS 8 \ 8
w5 MHE B F— @?E)O)“C%”é EfpEg v B VD/ / \ U#l16l \U#lfﬁ//\\VDBlo AN

LD FERA K3 ORI 2 B O AN K1 K2 K4 K5 SkewQ

MDD NHRD | *HxTE’Jﬁﬁthkﬁ%%iﬁﬁkT% 2 ¢ 16 TG O EBREARER. KI~K5 2 AEE

LERIZ2 5D DC AT 7 U > 7 BHA(HV) DR qg,\/7 ERAGE . HV 1L CETERE ] o YR\ ACE

ﬂTb\éo if: n/\?é%Tﬁ)\fE/ﬁ@‘%% J:E)/\/ ‘é‘x 7)/7 ME VD j: l/\ﬁ‘é‘x 7)

FRADTR OGN, A~ LT En Y

A 0 OIREY O KEE 72 IE D2y, AR o & ;

S oy s . Z éﬁbvk?ﬁ AT T U JERAT. FPM (3
v b A WERAOTRIC, 834 5EOHENZRT S i

7 vV ERAFHV) R E SN TN D AMEm@BHAS“MQiEAﬁﬁ@ 4 fipk

ST ERER OB R OK B 7k P EMIET 220 DC £ 4 R A,

ZX 3 AR T, mEo N T O EE Y 10Hz, Hb, BIRIZE100A. £50V O R v 32 AC EIR

R OFANIRIN O DN H D BITMEIRAENY T N T EVEDLITNERRKRERITE L F 60A,

7% 03mrad, EREARE LV, LERBAITRK  BIEH IOV THD,

24mrad, N7 OB I FRAK Imm &b, B HIE R O 2 (X 4 (™ T, BRI AN

E@¥¥/7iJ/7®¥%%&W¢7A%%%# FEMREZFZELCHLEENY By bERARnA,

5 2lmm, 27 EIX 15cm, EZRMROBEREIET S 722TRNSDINT A —F DTN TTHE

* kentaro.harada@kek.jp
- 1034 -



B}
& 8 z 2
gz 2z s D
“. .‘“— K1 K2 ID161 K3 D162 K4K5 *‘. ."

@ ® ©

AN
\anvmvanvalh

VAN A R ANVAN '75535’—‘
WV N

Stop

\A\jw:ﬂ\ jW?r_
/M/}J:b/ P

3 AT R L OEREIE, KT O%, &2 TOtENFIREBOA L T2RK LTS, 275

DOFAIEIRNIZ,

DC M D@EE O 7N T (KOER) .« T IR HO AC pEERD

ZET, REWENANYTENLTHIENTE D, NUTPRRED TRIEO YT IT DC IZiTH 2 &N T

D,

To power supplies
K1 K2 K3 K4 K5 signal

T T T T to user
beamline

ATT| |ATT ATT| |ATT| |ATT
Y [

Reference

Clock for l i ‘ l ‘i

synchronization

=) o )
Trigger for (sin)  (cos)

fast BPM

6 Arbitrary
function
generators

Digital signal
processor

!

AT [+
L ATT]
S ATT]
_m._
L TATT [+—
L ETATT He—

~HaTh—
AT

-
-
-
-
-t
-
-

To feed forward corrector power supplies
(horizontal + vertical) x 4 magnets

X 4 HEROBER, 6 AOEERERALR
(Tektronix #H#d AFG3102 & TF 3020B) . 2 &
DO ER. | BEOT X NVESLFLE (mtt £
il DSP7100) "H785, 6 B OLEREIAL
XY —EEROT vy 755 T2 TR,
RFH STV D,
HD, BMEAA v F OB, {EIEEFCE, 2868
DWZEREFAN, RUOTBEARONT 4 —F 7+
U — RERA O 7 ORNEZ FRFICHR 2 ICRE < F
72 h e LT, ZHULERA OWEMEIZHEY
FARMETHY . ZHIC LY . B COBED
HBEMZ D LNTE D,

3. REHEFRAELREDMIE

ALy F 7RO E— MIEREIE, H BPM
(Instrumentation Technologies #1484 Libera Brilliance.
2. M5 ® FPM) ZHWTIT5, PF U Z7ICiX
HE DOV COD JEITHAAN HIL TV VY BPM
DN ODFIE L, FAE MG 5 ALER [ #  C Bt

THZET, WRmEPLENES FTREIC R D, ET2,

Nine FPMs independent

from slow BPM system

5: 3V BPM OBLEX, JRFE R O
ENFRE, BFIUIESRCr—7 280 Bz
7o BT, FEhCH MR RR IC B AVXHNE
"HE & 72D,

WL DD BPM B D7 —7 )WIZiE, s
WA SNTEY , BWHIEN S LTl
BRI T D 2 E BN AMRRIC R > T, X 5 12
W BPM O—EEIRT, AA v T2 7 EBRFOMERR.,
X2 T A O R B A IE S0 e El AR I S TS
BPM (X, N7l 3 FT (FPM(K2), FPM(K3),
FPM(K4)) E4MAld 6 H AT (FPM032 (8% 25
H) . 022, 283, 282, 143, 162) OAF 9 HATT
b5, Mo BPM (FilE ., EOELEIEIZHAGA £
NTEY, vV U AXT A REOH, R EOMR
D 2\ ZEEPEICE D B2 TR Eh T 5,

AA wF 7 ON Og, FHASLIHN OE FHuE LS
10Hz TN T HIED N, BB AR O/
LORE LY, V2 TRRIOKEREE SRR
E—AEEB AR LTLEY ZENRET bR
W, V7RO —AEEIIE —2% A4 XD 1/10
DUTICMZBLERH Y, Zii3E LZKE 30um,
EHE 3um LN THDH, N7 ERA DY 40 1%,
DC %57 % Kpc. AC #RIEZ Kaco AIREHZ 0. 1

- 1035 -



IR Z Qo L. & 5T AC IEIRDFRFEAAK, (AR

DEEApET D E

=K, +(KAC +AK)sin(aJt+g00 +Ago)

EE, BB L CERZED 1R E TR,

AG,. = AKsin(aJt +(oo)+ KACA(pcos(a)t + (po)
L%, RO T AL T L RN D B — LR
ZRlEXEZ L, (fiOEEF AT E 90° T
MO E—LREI 25| X9, - T, E— AR
FOPE &M EITIINATERPILETH Y, M 412
RLUTERRIC, B R AL HIE VY BPM ~/ 3
TERMILEE MY H—FHE%X>TWSH, BPM T
X1 BRSBTS T, 64 JEEIC 1 B
TE % 6400 [E]14y (10Hz OF9 2.5 EA#5y) g TIT 9
(Bl 21X 7) . BPM THIE L7z B — AL EEFH O
WX, NI L & 90° -y

oL CIRIEN KD b, ME @O

COD ffiiE & FERICWATH &2 W3R T, N

6 — —no FF, no ID, x

for usér X ’ S no FF with ID, y
"E 5| — —noFF,noID,y[ 1}
-/_fr for user, y AN 7 40 E
g ' | &
< 1.2
H': 30 ]
g 5
i 5
§ -1 20 @
S =
@ 910 2
0
HMER [m]
X 6: A v Fr7HoY 72RO 10Hz R

BOREE, KFEZ2 x, BEZy &L, 2—¥—
Z v (for user MEEMAS) | % WH7 44— R
74U — NEZY 572834 (no FF with ID it

i) . Sbi ?%]U‘]’:/ﬁﬁ@ﬂ%’v v TR -5
4 (no FF, no ID fit#li/2) %#7/R7,
Upstream

Horizontal
[mm]
S
S
[mm]

Middle

AN T

B K1 ITZEEE L, K2, K4, K5 OIRIIE & A2HH
(COWTHERMIEREZRD D, U ZHMUD KR
B IETIX, N7 AMUlOEW BPM % 6 fE AV,
EEIEE TIX, N THNHAO 9 HETEHWS, il
TR Doy FRAEIXE RS 0.001A, ZFH 0.01° TH

V. AKEFEK 2um OB — LRI ST D,
ALLL T Q7K ER BN, T B 7 ) OIRENH E 121,
T4 —R7 U —FHIERMLETH D,

T4 — RT7 U — FOLDOBHARIEIL, L5
TEFRAZRN O AT LR LB & 90° AL
ZPH LR A DSP 1AL, FRICEER
BaNFCEREGDE, BRICEAT D L0 Fik
Tirbns, #Hlzix, ﬁﬁ%@ik%\ﬁ%ﬂ%ﬁ
DEBETH LD T, N 7R LIk 54%
BRKEXL 2D, XRU7TREESHTY v 7 2FEI
ﬁbfﬁﬁﬁmmﬁﬁm%%ﬁﬁﬁAi A 1F FE
4 BETITR LT PRI S OB A 3% ET
é%%?ﬁn%%ﬂﬁ: NTAMATE TR WEERIE, 2
B DOHRTHSTH D,

U THMAITOE— AREI O ER R EZX 6 1T
T, FHANIEDO X v v T EZWTZIREETIR, N
B OFHIE DI T, KFEHK 2um F THRENA HNH]
TETW5D, TOREOREIC X 2 EERENITH 4um
Thd, HANIEOF v v TZAL D &, AKF 4um,
FEEK 40pm F CIREINENT 5, TEIEB)IIIFA
FIRDOE A MREZIZ LD HOT, EEIXITEAEN
/7emum& TOHRTHD, 74— RFR74+U—F
IR  AES T OERENTIR 3um LA, &
EﬁﬁmlanT il s, EORRETT A b
Hiln, 2 — YV —EEHA2ToTW5D, 2B, IREIOEE
FIEFHFARIRORE NN T A =2 ¢2 L=/ F—
PRI A=HpR ITIFEAEIRE LRV, £, EM
Vv NE T % OEERBMARFICTRE 21T 20X,
B Aol 2 EEEEEHIRIZ ST A — % OFRFI
RETHDH, MANFREORE, EHEEHE L, EH
RIEOZEIT 1~2um FRE (AERZE & RISEN) (12

Downstream

[mm]

! T
Q0 80 160 240 0
[msec]

Vertical

\ \ : . 13—
80 180 240 0 80 160 240
[msee] [msec]

[1m]

T T T T 1 - .
0 80 160 240 0
[msec]

T -10
80 160 240 0 80

%

T — T
160 240

[msee] [msec]

HET— 2 DFRTF T TH

7 NNV BPM TO B — ANLE R E DOFEF, Vertical BB IZ 7.2 TV 2 IEENE S0HZz 545y
Thb, CEEFE. FHEICHANTHWAANCFAIO 6 6D BPM Th .
5. )

- 1036 -



INE 5,

BL16 (Zxf3 2 clhdiE D FlEIZ, £9°. A1 v
F U7 LOWRET, BRHEHTRO 2 50 DC AT
7V r7 (X2 ®HV) Z#fisT 2 AOFHANLID
et & AR — B STt N T B K ONE
WIERE AT T U7 (K1, K2, K4, K5, VD) %
i o> T, B AAEICH LT DC AN 7 & E- T
R 21T 5, BRRIZ, AA v TF T 2HBL, A
RO 3 HO@HE BPM ZHWT, SR
T2 D v — DLE D DC B D T2 56HC & 9 %
W2, DC N7 R SILICRET S, AAM vy TF 7
DFE BPM OHIERFIZ K 7 12~ F, HV, VD XA
AvF U TOREBIEOTRICMETHLN, N
T D DC AT ONWTIE, N T HETHR -
7~EIZ72 5,

B, 2—P—F L OBRPTII AL FNE O H R
BLUERIIEZ 1T > TRV, AN TNEO HigESE
H R YU 7 MC X 2H0EZEE) O F R4tk O E
TH D,

4, RAYFUIDEIL, BAREE

BL16 DISNOHGEMIE, StEhfEiRi%, BL16 ([Zd\
T AC MIZERT 2 EMA OKEANT Xy —
W s BROT7 4 — K75 U —FHERATT U v~
JEMA 4 B) BUloIREAR LUEICIT o TN D,

ZTOREEEUEL L, A vF 772 L (DC E—
R) O%E. N7 EEAIT 16 FEOJEE H b
B AT MELR BT DC N P EREBEEC DC B
i, 74— R7xVUV— REWAILTERE2TH
b5, —H. AAvFrTHH (AC T—F) DA,
N FEANL DC A7y Y D 10Hz E5%H
i, 74— K7+ U — FEEBA D ON 725,
WzIE, AL v F U 7 EBRGT DEAIL. HEesE
HarIZAND Z LT, 16 ENDRHTDC N> 7 & ST
LT, T A—%% AC FICHER. HORES

AL T T ) O A — R |

| 2011, 12/08 HREBER X T !
1 2012. 01/19 9:00 - 01/23 9:00 FR h&#5 |
; 02.22 21:00 - 02/23 9:00
! 03/09 09:00 - 03/12 8:30
5 04/12 09:00 - 04/18 21:00
! 05/10 09:00 - 05/14 08:30
; 05/16 08:30 - 05/17 09:00
! 05/28 08:30 - 05/28 20:30
; 05/30 21:00 - 05/31 09:00
! 06/26 08:30 ~ 06/27 20:30
: 06/28 08:30 - 06/28 20:30

WOHE, Thbb, AC T— K
5 DC E—RFR~DAAL v F U TEIEFLRICTH D,
Thbb, AL v T 7 OEIEBBEICIL, BES
AV, RIA—FEHEE, WEHRTD ., &0 EE
AT O D, EOFERMITHESHTH D,
HIEDEZ A, AL v F T OfEIE L b, —
BRERIZ AT TS 20pum FREE OfLEEE A LT
%5 (X 8) , ZOEEFHOKE XX, »OT, HAX
DT — REL7: EOBRICHFR SN TV & 1EIE
[FEED L~ L TH Y | BLlk, EBto 2 [\, #AL
FEOE— REHE L PF-AR ~DO AR OFFZIZH Y
T, AA v T U T OEIEBIBEIENTFE SN TN D,
Z ORI EEE B OMIFIL, A% OBETH 5.

5. A—H—5~

2011 4FE 12 HSADOTY VAEZTFT 4ITBNT, &
E— AT A W L CIHE, 10Hz AA v TF 7
RO e — LT A o ~ORBORENMTONT, £
DOFEFR, W OMDE— LT A T top-up AFHHED
B — AEE) L RRRE (K 2 [HRRE) OXDELEN
BHIES=0, ERICKREREEAMLIE—LT A
VIEEWCHEEE T, 22— —F DAL vF

Horizontal COD 4 )

Fi-rez =] $ 20120 118 14:37:15
_EEBRRPR - 2012, 1,18 14:35:15

O : FBFH x = FBZEE

8: AA v F U MG, AFILBRIERF O — R R BUELE), ~ 2 AXT ( RET, HETT [ OH#LIE
T4 — RNy ZHIEEZG > THE LSO, 2—%—F did, |EHFHOLEIT, HOBPEMIET

FANTHIIERRE TH D | 1ZE A EET R,

(Z ZTlE. BPMO32 1 Ve I B8R, )

- 1037 -



VRN ST, TDHR, AL v TF U T VA
7T AORHEGHERSER 2 HA T 20124 1 A 19 H
26 23 HE CREENATO, BUEE T, Wren
WAL v F o7 H Y TCO—Y—Eiz fThh TV
bHe AA vF T HY TO—Y —EIZDBREZ £
W

2—HF—F O, FHASLBRDORENXT A —H
$2 KRR F— T A —Hp2 [THHBIZE—ALT
AVINBEERETHIENTED, 0. A vF
T OIS, FIBED 8 FREIZR LN TVnD LD
O, =P —PAEBIKET LI N TE D,  (H
TEIIEGEEE B 23 HI#E =TT > T\ 5, )

5. SHBROBFEE

2007 AEICRLERAG, 2008 AEIC Y U SICERE. T
D, REEERTELEBEREEAAL v T TR
T A, 2012 R 2 —H—F HEOEH & Bl bk
L7z, 16 FDN 7NNk 5w RFBE A i
B ORAA T2 7 ORI BAIR R O — R 22 8E A )
OMFINESHOETH D, 2012 FFH 5 OiEls
WZBWTYH, vV RAET 4 2T TV PETH
2o

SEXH

[1] S.Matsuba et al., “Fast Local Bump System for Helicity
Switching at the Photon Factory”, Proc. of PACO09, (2009),
pp.2429-2431

[2] K.Harada et al., “Tuning of the Fast Local Bump System for
Helicity Switching at the Photon Factory”, Proc. of
IPAC2010, (2010), pp.3150-3152

[3] K.Tsuchiya et al., “Operation of a fast polarization-
switching source at the Photon Factory”, Proc. Of SRI2012,
to be published

[4] K.Amemiya et al., ” Fast polarization switching in the soft
X-ray region at PF BL-16A”, Proc. Of SRI2012, to be
published

[5] G. Schutz et al., “Absorption of circularly polarized x rays
in iron”, Phys. Rev. Lett. 58, (1987) 737

- 1038 -





