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Abstract

In the X-ray free-electron laser facility SACLA, 24 hours continuous operation for the user experiments has been
started from March 2012. To achieve stable XFEL operation, the stability of the electron beam orbit is one of important
issues. We have introduced two orbit feedback systems. One is installed at the entrance of the undulator-beamline to
maintain the beam orbit through the undulator beamline, which contributes to the laser axis stability. The other is a
global orbit correction system over the whole linear accelerator to mainly keep the projected beam emittance, which
contributes to the laser intensity stability. Since the previous accelerator model using linear transfer matrices does not
reproduce observed beam orbit responses in SACLA, response functions for each steering magnet had been measured
and used for the orbit correction. Recently we found that the disagreement of the previous model is due to the
quadrupole components existing in the accelerator structures. In this report, we present the results of the beam orbit
correction using the modified accelerator model including the quadrupole components.
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Figure 1: Schematic view of the injection orbit
correction to the undulators.
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Figure 2: Schematic view of the SACLA accelerator
section.
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Figure 3: Comparison of observed beam response and
calculated orbit by the accelerator model for the crest
acceleration section.
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Figure 4. Comparison of observed beam response and
calculated orbit by the accelerator model for the off-crest
acceleration section.
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Figure 5: Beam orbit correction using measured
response, modified model and old model.

-822 -



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

%o KEFEEILIHEMAEEST LT, 77 L
2 MNEEE 7 2 a eI D B — ABLERE O R E
PEIIZEE S LTV D,

IR DIETEIC LY, T A =X EHEIC
To TV E— A ENENMLERL /2D | BT
B TRHAE L7z B — AR 2 H W 72 B0E Al 23 T RE L
ol FITNVETRF =y bE2ZAA vFT 5
BED, X0 B A AOREREZH DR > TN D,

o— IR O BB HLEA EX, PuE RY 7 b
AT 5720, BUR 1 BIOMIET 2 HoAT T Y
Y7 ERWT L o EYTITY., 3~5 B oET
TONTWAET Yo b—X AFHEMIE L T L
RNEHITLTWA,

FEH

SACLA TlI, 7vr¥a L —Z AN — A8
O BHEMHIEIC %, IEESREERIZ D2 5 B Bh#E A
EZfT>TW5d, MERHOEME T 7277 LD
N—F U NUFIRA ha L7 ZiEZBV, EEOEW
B 2 BENICIROH 3, #$uEM EZiZAT T Y
VT DY — LMNEBENMLETH DN, INE A

5.

TEHELEZE—AREL, ZHETH 72 LA MI
FHOIMEFIZB N TEED B — AIRE & —FwT,
BUEMEICHWS Z LN TE o7, 4F. RF
NEFRARTTE U 72 IR A i il 0 DU AR 4y & . AR L2
DANETET S Z LICX D, IR 2 v
E— LA EA ATREIC R o, RIS E Y, 2—
W —iE L T O & RO EE A B HNH] 720 T <L
BERT A —BEEHOE— LR DR E N
Wl olclzd, RF 2=y AL v FEEOE— LG
FRE O FHEIZ D7 N > TN D,

& XXk

[1] B. Autin, Y. Marti, “Closed orbit correction of A.G.
machines using a small number of magnets” Mar 1973 -
18pages CERN-ISR-MA-73-17

T. Hara et al, “Transvers Envelope Analysis for
Accelerating Relativistic Electron Beams in a Linear
Accelerator as a Photon Source” NUCL INSTRUM METH
A, vol.624, p.65 (2010).

Y. Taijiri et al.. “Modification of the beam transfer model of
travelling wave accelerator structures at SACLA”, in these
proceedings.

(2]

-823 -





