
New development of XFEL experiments with 

synchronized optical lasers

Organizers: Hirotake Itoh (Kwansei Gakuin Univ.) and Noriaki Kida (SACLA) 

This breakout session aims to discuss the capabilities of the platforms with

synchronized optical lasers in SACLA. First, we inform you about the current

status of terahertz and ultrafast optics in SACLA. Next, recent activities on

ultrafast photoinduced phase control of solids are presented from participants.

Finally, future prospects on SACLA’s experiments with synchronized optical

lasers are discussed with all participants in this session.



Various optical phenomena in solids
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New materials science by ultrafast and strong optical pulses
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Light pulse

Purpose of this session: Sub-cycle spectroscopy in solids

Recent developments in laser technology 

are making it possible to generate phase-

controlled pulses with precisely fixed 

electric field in the visible to terahertz range. 

Sub-cycle spectroscopy with an ultrashort 

pulse that is sufficiently short compared to 

one cycle of its electric field, is very 

effective to control the quantum states in 

solids.







SACLA laser facility up-date

In this term, we developed two pumping systems combined with XFEL

8 fs 800 nm laser pump system Strong terahertz pump system

Huber diffractometer for X-rays

Terahertz detection
Terahertz emission

XFEL

Strong terahertz pulse

Hollow core fiber

Chirped mirror pairs



Ar filled  glass tube (0.5 atm)

Hollow core fiber,

HCF (Φ400 μm, L=1m)

Chirped mirror pairs

Input beam

λ=800nm

1 mJ/pulse

Compressed beam

λ=800nm

0.5mJ/pulse

Broadband beam

NIR Few-cycle pulses at SACLA

● Conventional pulse compression using HCF filled with rear gas

● Available for BL1(EH4a) and BL3(EH2)

● Typical pulse duration / pulse energy: ~8 fs / 0.5 mJ/pulse
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Strong terahertz electric field for pumping pulse

Emission

DSTMS (4-N,N-dimethylamino-4'-N'-methyl-

stilbazolium 2,4,6-trimethylbenzenesulfonate)

Exc. 1550 nm, 30 fs, Rep. 60 Hz

Laser power 416 J

  4 mm (non-focus) (827 J/cm2)

Balanced Det.

GaP 100 m

Gated 800 nm   

30 fs
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Summary

In this term, we developed two pumping systems combined with XFEL

8 fs 800 nm laser pump system Strong terahertz pump system

Huber diffractometer for X-rays

Terahertz detection
Terahertz emission

XFEL

Strong terahertz pulse

Hollow core fiber

Chirped mirror pairs



Research highlights

Photoinduced sequential dynamics in a halogen-bonded hybrid system 

by complementary ultrafast optical and electron probes
Tadashiko Ishikawa (Institute of Science Tokyo)

 

Photoinduced charge/spin dynamics studied by time-resolved x-ray 

absorption spectroscopy

Hiroki Wadati (University of Hyogo) 

Terahertz enhancement of electronic-ferroelectric polarization traced 

by time-resolved X-ray and nonlinear optics experiments

Hirotake Itoh (Kwansei Gakuin Univ.)
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