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Abstract

A beam profile monitor DAQ (data acquisition) system was developed for XFEL/SPring-8, “SACLA”. The system is
composed of 49 Screen monitors (SCMs) based on OTR targets and YAG:Ce scintillators, and transverse beam shape
and size is obtained down to 10 um accuracy. The imaging system uses CCD cameras connected with Camera Link.
For beam diagnostics, real time and synchronously correlated analysis of the image data is desired. We also need image
data recording from multi clients due to multi-purpose usages (ex. image viewer GUI and beam emittance GUI). A DAQ
system was developed with MADOCA control framework to fulfill such requirements. The image data was managed
efficiently with HDF5 and MySQL. X-ray image data in the experimental area was utilized for undulator tuning by
transferring the image data via socket to XFEL control room. The developed beam profile monitor DAQ system
successfully operated with the demanded conditions, such as the real time and synchronous data acquisition, at beam
commissioning with a 1 Hz repetition, and was useful to accomplish the lasing with a wavelength of 0.12nm.

SACLA t—A7u7 7 A Ve —HBINEV AT LDaIyva=y
7

) E— AT BT 7 A V=S —IX 49 D SCM 7 B A%
1. IFL®HIC SR, U TH A ATE = AR L3I E— AT,

SPring-8 IZBWTERINTE X MHEHRE t\:%Aczfﬁ%ﬁﬁﬁ@{ﬁE‘% IOApm @*%&*F'C“?ﬁ'!ﬁ?'?”éo
L —H —fii% SACLA (SPring-8 Angstrom Compact \E;\A7 El77:4’/l/6;‘r Efﬁgﬁﬂ%c:%}/\ft\%A%
Free Electron Laser)|Z7Ep L, 442 Hi b E— A= H A # A S v S ARER EO A TRV B
SyvasL BB LE, 6 AICIEEE 0.120m 2o BIRT—ZIRERIZEIL T, Hfs Lo KR O
T XFEL #4E%=m LT\ 5, SACLA T SASE 1?'&%55?3%4: < @ﬁ%k) TNHEALNTODE=H — fZIFo
(Self-Amplified Spontaneous Emission) 7 #IZ & ¥ ;f£§pi4& Cﬁi%gj&géfkfﬁiwy%%cﬁﬁiﬁ
0.1nm LA OB 2 b D ml L o Xﬁl/ Y—rkE » U1 ST vay M
Ekgnjd‘é &%H*E&jﬂ% SACLA I2BI1F% X & WA RREICT 2 2 &, WRIAWRAIAO O EET — %
Lo AT, 8GeV E T L 3 kA B WEEHHI 7472 bbiT) S b, RESEE
VT, 30fs AU F B, lmad UFOEE S »ay  ERERBDD, EohaIyva =L IS
ADEFE—LET L Val—F—KEicBnT, = CEINOEOREEMIT VAT LEHET
TORBTRAE LEERRAELL dum BEICER 5M%W%Oﬁo

Bt SASE ARSI ET TZ%ﬁ@%m TS G A
DL RS ERT A0, B A LT b\f VR DNNHZR F2HFTHHRE L2
AT REEA L, R %m Sy ¢ an, 2"‘*” L B aTa T g A VBRI 2
A=y —Z B CIRET 2 LER DD, E— AR CRLTHMED S, ML DRI L

B7iC L, ACEBEIC RE 25 — A E R 2 kﬁi;&@%%gt ARy Y= TIER
(RE-BPM). MM (DR MU JG(OTR)R YAG:Ce R TEREIC OV THET 5.

@Bﬁ‘é%ﬂ%wtz& J—rF=H—(SCM), E—L4 . _
A HE T IL B Current Transformer(CT)1E 2273 2. E=LTOT7ANEZZ—BERRE

b1 PO Y27 LOBE

-554 -



Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan)

CCD cameras

Image

data
~ QN [
(’/74. Camera Data storage

.‘ control
'

Selector \
\4 .
I

Image
data

~- g

Trigger ----

Image server

Image processing, Remote

Camera control .
control with pat, recording,
MADOCA Data viewing etc.

M 1:SACLAt—AL7a 77 A )LE=H—
EGINE S 2T b OHERL

SACLA B — A7 17 7 A )VEHRINED S AT I
BRIZOWTK 1 IR d, A7V —F=HF—T
CCD W AZIWZEIVRE LI —AT a7 7 A )L
1813 Camera Link }R# (Base configuration) f\ T
g —R— BT — X UUEEITH, AT U —
VESHA— A= AER ORI ESR TH DD, fE
ARIE X =7y NERDAT Y — YT 5
CCD 7 A % Camera Link @ Selector % i\ TR
T5, 1 TiX 1 2® Selector 23R I TUWB D,
FERBIZITH 50 BD CCD A A TS 1 DT —#
BT B0 11 B Selector VTV 5,
CCD 71 A 7 & g ¥ — " — [T KK 600m F2E D
BREEN H 5, mIEEEA BB S Y 5729 Camera Link
EEITETICE#R LT-, CCD # A% 2 fEO
71 AZ JAI : CV-AI0CL (£ /7 1 46 FHEFE, 7
L—2ALlL— |k 60fps)&, JAI : CV-M4+CL (- / 7 =1
145 HHF#E, 7L —AhL— b 24fps)x, =% —frL

WZE D EEWNGITF T3,

Camera Link IZX V£ CCD B AT ~D MU H—f
&, B ATHIEEECRH, 74 %), KOHE
T—AWEEITH ZENTED, BT — X INET
¥ Hz T1795, PUT—ZE—2IZRMLIZZ A
YT TANT DN, WY —A"—ZEE LT
4 —R—FRZHHATIHZLTE—Lbvay bEFD
HMT D, BTy MDA T I [F
IWAERD VME EREFEIMIZ & 52 &1k viTH,
ZOZEIiCky, BSLEBT — 4 Lo RN
H£ROT—HBPM, CT)E E—2LY 3y MEOHE
NAREIC D, A7 V—rF=F—L LTHATS
B X, 2N OEBINEOMIZ, 27 U—8E L
/Xﬁ . CCD 7 & OflfH & BT/ D D8,
Z 5 o il 8 1Z 1X PLC(Programmable Logic
Controller) & IV T 5L
B—A7 0T 7 A VEBINEIZE LTI, FEED
IESRFETO®RER, I HICLLFTORRBEEITVE
o —bsaIvya=rPIizT.

Camera Link [, -
selector I

Driver | | Driver

v Vv
Camera Link
Grabber board

Image server

Counter board

X 2: MADOCA il K 2 EBINET AT LD Y 7
b = THERR

o W TAT b OEEHIEZERT -
W, BT —%% NFS T4 A7 L7741
CEHEEEHT I ERA L, 2o EE
7 — X IV IX MADOCA HI#ENC L #EEE L=,

® R ILE{GT — X ZWNES H-0, HDFS &
MySQL #flAGbE T — X EH I AT L%
BALT,

0 HHEAYFITBWTIRESN X MRE#HT —
% % XFEL filf#=IC R > U — 7 #i5i% Uk C
XHEIITHIETHIET, Tovval—4F—
THEE & RIS LT,

3. E—LTATF7AILEZ=A
AT LD

—ERIE

3.1 MADOCA #IfHlIZ &k 2 EET—4% INE

B 2 \THEEE L BfQIEE S AT DY T F U =T
HERRIZ DWW, il 2 7 A121E MADOCA il
w7 v—2aU—2 & RNEE EigY— =R
7 LZ1E Linux / CentOS5.4 #FH LT\ 25,

FRIBERAE A E= R TIT O 7o, Y — =2k
T EM(Equipment Management) % 3. 5 (. M7 7
AT v R B OHlEFE4 %2 ONC RPC (Open Network
Computing Remote Procedure Cal)f&H T=IF{H1F 5,
Camera Link [ A JJ 7R — R (AVALDATA APX-
3312/1) & 1 7 > # — AR — K (Interface PEX-63201)D
ﬁélﬁﬁﬂ EMA(EM Agent)237T 9, $kIEIZI51T 2 il f
FBA (BRERCEGRE, B A THIE, SREBHAG 72 &)
GUI (Graphical User Interface)’> % EM (25X H 4L,
% D1%. EM 75 MS(Message Server)fH T EMA |
REINFATESND,

R EREERIED GUI OflZ X 3, 4 (7R T, X 3
5. SCM O — A7 17 7 A LE A GRET 2 &
TN A LTHEHBEFRL, 7RV =7 e
V. B AfrERH R EORMEHLEE AT O B — AT

- 555 -



Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan)

X 3: wE—s7 a7y A VEHIF GUI
(LBICBITABETE—2D7 07 7 AV &5RT)

|

1 O T e Y

el el

K4 b —Ahx v & ZHEER GUI

07y ANVBIEHO GUI Thb, K 4 13FAY v
NG E DR TR G R ERE L, BHERDOT —H
DT AT 4T ETHITI v X AREHD GUI
Thd, HEEEIZZOLI)ICHBNSESEDD
72D TA T L FEITTELERD D,
COEREMI-TED, G LEEBT — X%
EMA 7 NFS & 4 227 ED 7 7 A M 1 #flcEx
T et E L o7z, BT —%1X. NFS 7 1 A7 |k
WCHESEEZHEIND Z L6, FHEME A 21T
DT EMMTE, GREFHE A B - —N—Z[RH Z &
BT TATV EDORGICEBRT LI ENT
7,
NFS 7 4 A7 ICEEHTEOT AV v & LTI,
T ANEXHLUKEORREBIEOEENEZEIND,
TARNDORR, KAV AT A THRAT2E G A X
(~IMB/RO) DA FEIRIZIE 10 Hz F2EE T o gk
NHRETHDHZ ENbhroTz, L, FFxrxy b
U — 7 BED ORI A DN b H D

/data/xfel/img/data.18Feb2011 «———— dota top dir.
|—> tuning/ <—— runtype
|—>S.CM-BC1-1/ <~—— camera

|—)2011—06—0 1-09:43:31/ «<— timestamp

runinfo.h5 ~<——— run info.

img-00000001.h5
img-00000002.h5 <——— |mage data

img-00000003.h5 (1 file/event)

X 5: BT —2 05T 4 L YRS

-, E—Aiayia = FBRRNIT 1 Hz T8
WZ1TH5> Z LT oT-,

3.2 HDF5 & MySQL ZRAWE#T—2EEI X

T L

AR AT ATIHESEEBOT —4% 7+ —~ v b &
L T HDF5(Hierarchical Data Format Release 5)% £
L 7= HDF5 (3 A L#E DT — & i ic b Fl
AENTBY., F—4 % 71— 7m0 L=
W H 20, FEERAEINEGLIESER
TR T F—~<y hehHomn) I ENTED, B—
L7 T 7 A VEGIE T, BT — & XY
AR, HATHRED A ZIFERE LW 2.
HDFS #HWA Z L ConbaH—LTHI Z &0
TxEHMEEZM EIYDLENTED, T2,
HDF5 (34— v Y —2ZD5 4475 & LTt X
NTEY C X° Python 72 EFEE7 API D &
MHBRIHEN LT,

S5ICHEINES 2T A TCHE LIZEIGR T 7 AV
OF 4 L7 NUEEERT, BT TEIZT 4 b
7 FUMBMNERSN, ZOBRTICT UE®R. KON
A Wig 43D HDFS 7 7 A AV BNERR EN D, Bl 213,
F GO 7 7 A L (runinfo.h3) TIE T v & 5. # A
DAR TR EDOFEREIIN I TT T RD 2
WICHEgT — 2 Ip EXFET — % % 1 50D HDF5 7 7
ANVTROHS Z LN TED,

Fo, HET —Z DU TIVE A LTOMHT %\
2T 570, 7oFE, BE—bivay bEE, B X
T4, BB 7 A NLFEOEHRILZ MySQL OFT —7
VB GE LRBROT=DRIHT 2 2 Lz L=,

E— A7 7 7 A VEGENT CIRIIE U T E
FXERNRTA—F(CCD BV ALY OKIER
DEX, EA7 V= THEHLEY =5y O
EVNMBNZ ) WHIND/NT A —H B fif T
FIRT 25608 4E L5, K AT A TIE MySQL &
HDF5 ZflAAbE T D, MySQL DA, 7—7
NAEEIXEAZBBLIEBIIET LIZ WAL,

\

- 556 -



Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan)

X 6: PREG T — X

MPCCD IZ L W EfE L7 X

HDF5 Oa. 7 7 A Va7 — 2 % B HIcZ
ZDTIEMTEDLD, AXEREBEEMT D Z
ETHINT D EBAEETH D, Z DL HIZ HDFS
& MySQL DZFNZENOF] S 2% H> L TRENT & 8K
AT THZENTE B,

3.3 MPCCD I2& % X REBT—2DFRy FT—2
X IC & B A

TV a— L — X —OPECCER. X v v T
e NI L TIE, FEAY FIZBWTHEIHI L2
X MEGRT — 2 Z2ZHWTIT o, X BOBHIZIX
MPCCD(Multi-port CCD)% Fu T 211,

TV a—b—X—ffED = O XFEL
EIZBNTIT O, HF Ny FIid XFEL filH= &=
FEECH D20, Ny FICTHIGERE LT
Camera Link DO EE — N—% FA T X #BEHED
T HIWNEEToT, BT —XIX) TNy
77— AT @Y —/3—® shared memory FIZ
FLEkI N D, XFEL HlEIZE) & O AU EE Hl 1 % o]
HEIZT D7z, K Ny FOmBGT — —Zxf LT
E—Avay NEFEZERTH I L TN T LM
T — X % socket FEH CHGTEZ 5 X212 L7z, Mg
WEL AT LOWERIZR 2 DY AT AT, EMA %
SN F O WY — X —D 5 socket BETT — X
BETHEICERT L0 TRIIFEETH 5,
SCM DA & [FIEEIC MADOCA % AV 7= il 2 %
7 A, HDF5 & MySQL Z MW7 — X EH v AT
LADFIHFEETH B,

X 6 |2 MPCCD IZ L 0 Hifs L7z X #EBT — & %
T, X BEBRT -2 E2HNET Y2 L—F—if
LS ANGBA L., KU AT AIRERLSFIHE
iz,

4, E—LaAZSvyvaz= Tz +5%HE.
SEROBPERIZDONT
LR 2 ADBBB LY —LAal vy a=r Ui

BN TE—ATa 77y A NVEo X —EBIINES ZT
NI KL VIIEFICEEE LT\ b, T —Z IR
1Hz TiThir, BUE L2miET — X 133 L <L
SN, VT NE A LATOREBE=X —, HEHLE,

fl R HI UL 4% O 5 — % (BPM, CT %)L OB — A
vay NMEOT — X VL ERRE A BT D
TENTE T, 7272, WS O0hD T TIVITRAEL
TEYSHBANIHPNLETH D, %< D Camera Link
Mg LTnAZ 26, Camera Link &Y @
N TNANENIZEAEL TS (JE U Selector (2%
NIT=H A T EEN—FICELIL Selector DB
ANEIZR 5 E) o £7-. EMA HEBIFFIC,

IO HE—=R—=RDRITANDE—T U NRIL
EMA DNEE)L 25 REENEEL TS, Z
N 77V LTIt ie~= 2 7T V28 E L

E— LEIA~DEEN DR DX OREERB Z
ol
5. FEH

SACLA B — A7 107 7 A )LE =X —HBIE D A
TLERE L, KATLEZL5HE2 AGBB L
E—hayya=r 7B TUY L vIEHCE
B XE5Z LR TEZ, 6 HiZiX 0.12nm @ XFEL
RO L E—LREBEICKRE B LT, AV
A7 AR FHICE U CRE 2 EIZRA L TR0,
BT E—R—=REIEHLTrN T TANHYASH L
DLZEAESEDZODORGZEHED TN, Bk
WBLTh, SEEfEE~ L F ALy M52 &
TLV @B LI L R ENELIETN> TV FET
H5,

S5 3 HR

[1] Hiy i Ehthwlz X MEABEBET L —V — iR
SACLA ORI KT 12 —F ¢ v 7 A, MOPLOI

[2] T. Tanaka et al.,”Consideration on the BPM alignment
tolerance in X-ray FELs” , Nucl. Meth. A 528, 172 (2004)

[3] AL 2 R0, “XFEL/SPring-8 “SACLA”H £ — A€ =
XU AT AOREEHR L HREY, KT RV —T 4 VT A,
WEMHO06

[4] B EL = Fn, M <XFEL/Spring-8 “SACLA”IZ31F % RF-
BPM DOPEREFHI, A7 v —F (> 7 2, MOPS056

[5] RS fh— i mmﬁmmﬂ%Mlemm%#QCT
®%@fomv~?4/&xmomw7

[6] ARSI M “X EBMEFL —V— IkBIFA
E—A7a 7y A NE=H— /XTA 7IEUJIJBE

%#%@éfuy~%4yﬁxmpw%wo

[7] T.Matsumoto et al., “Beam profile monitoring system for
XFEL/Spring-8”, Proceeding of PCAPAC’2010, Saskatoon,
Canada, 2010

[&#LE@”X%EE%%V %
AT =H— AT LS E,
mv—?xyﬁzmpﬂiﬂ7

[9] R. Tanaka, et al., “The first operation of control system at
the Spring-8 storage ring”, Proceeding of ICALEPCS”97,
Beijing, China, 1997, p.1

[10] http://www.hdfgroup.org/HDF5

[11] T. Kameshima et al., “Development status of X-ray 2D
Detectors for SPing-8 XFEL”, Proceeding of IEEE Nuclear

“BIFHE—
6 lﬁwuiii%% =7

- 557 -



Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan)

Science Symposium N13-4, Knoxville, Tennessee USA,
2010

- 558 -



	名称未設定



