
Overview of soft X-ray beamline (BL1) at SACLA

FEL�

KB  mirror
New plane mirror (2018 Sep. ~)

3 deg

3 deg

Arrival timing monitor 

1400 mm�

Shigeki Owada
Japan Synchrotron Radiation Research Institute (JASRI)

SCSS+ (2015 ~ )�

SACLA main linac� Switching magnet�

~ 100 m empty space 
@ undulator  hall�

BL1�
BL2�
BL3�

 �

Undulator unit�

Re-employment of the SCSS test accelerator
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Development of the arrival timing monitor
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New branch (R&D for the nano-focusing system)

FEL

End Station (EH4a)

Installation of a plane mirror

Expanding orifices
    at differential pumping section
    (Φ 6 mm => Φ 10 mm)

KB mirror with 1.5 deg. glancing angle
=> Large aperture size & high reflectivity
=> 3 deg. beam axis at the focus

Install plane mirror (1.5 deg. glancing angle)
    => Horizontal beam axis at the focus

Improvement of
Beam profile
Beamline throughput

photon beamline�

2015 Oct. ~� 2016 Aug. ~�

Photon energy & pulse energy
     Routine operation          
           40 ~ 150 eV, ~80 uJ@100 eV
     Optional
           20~40 eV (~20 uJ)
           <~300 eV (3rd harmonics, < 100 nJ)

Repetition rate
     Max : 60 Hz

Pulse duration
     ~70 fs (FWHM)

Operation Status

50 mm

FEL�
KB Focus�

Ellipsoidal mirror� KB mirror focusing system�

Diffraction limited size = 0.5 × 0.5 μm
500 mm�

Sub 1-um focusing system (2-staged focusing system)

PZT manipulator�

Ellipsoidal mirror�

30 cm
30 cm

30 cm

Collaborated with Prof. Mimura & H. Motoyama (U Tokyo)
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Horizontal� Vertical�

0.55	μm� 0.6	μm�

Peak intensity : 
< ~1×1017 W/cm2  (80 μJ, ~70 fs)

FWHM 22 fs

FWHM 515 fs

Challenges for a timing monitor at soft X-ray FEL beamline
Small penetration depth(~30 nm) => Reflectivity observation to prove surface change
Beam branching for non-destructive diagnostic => Wavefront-splitting method

Good correlation between 2 points.
The linear-fit-error width :22 fs (FWHM)
Enough temporal resolution 
(τLaser: ~35 fs (FWHM), τFEL: ~70 fs (FWHM))

~1250 mm

before branching after branching

Correlation measurement

timing monitor

sample position

(A) CCD image without FEL

(B) CCD image with FEL

(C) Normalized image : (B)/(A)
Line profile & fitting result

(D) Arrival timing data (single-shot & averaged)

~15 % intensity 
for the timing monitor

~85 % intensity 
for the experiments

H. Motoyama and H. Mimura,
J. Phys. B, 48, 234002 (2015).

H. Motoyama, et al., 
Proc. SPIE, 10386, 1038609, (2017)
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Ring-focusing mirror 
Quasi-ellipsoidal mirror 

Focus 

Beam profile @ 100 eV


