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 High-energy density and high-pressured 
matters/materials have been studied using "intense 
photon beams," i.e., high-power optical lasers. In recent 
years, revolutionary experiments combining them with 
another type of intense photon beam, X-ray free electron 
laser, have also been conducted. We have developed a 
research platform for high-energy density science at 
SACLA, a Japanese XFEL facility [1-4]. Here, we 
present some recent XFEL experiments and the results 
obtained from the platform: 1) Super-high resolution 
imaging experiments on large and high-strain rate 
deformation in shock-compressed diamond associated 
with laser fusion research [5]; 2) Femtosecond X-ray 
diffraction observation experiments on material phase 
transition under laser-driven ultra-high pressures and 
temperatures [6,7].  
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Fig. 1: XFEL radiographs of shock-compressed single crystalline diamond with different sample orientations 

and times. Shock propagation direction is parallel to [100] (top), [110] (middle), and [111] (bottom). 

6

νϟϯόʔ֎ʹ Xઢ CCDΧϝϥΛઃஔͨ͠ɽ͜ΕʹΑΓɼՄޫࢹը૾΁ม׵લͷ LiFه࿥ը૾Λͦͷ৔ͰධՁ͢

Δ͜ͱ͕Ͱ͖ΔɽͪͳΈʹ Xઢ CCDΧϝϥͷҐஔ͸ɼLiFʹൺ΂ͯ 10ഒҎ্཭Ε͍ͯΔͷͰɼݪཧతʹҐ૬ίϯ

τϥετޮՌ͕ΑΓڧௐ͞Εͨը૾͕ಘΒΕΔɽ͜ͷ XFELΠϝʔδϯάͷయܕతͳ࣮ݧϑΥʔϚοτͰ͸ɼҰ౓

ʹ ͷλʔήοτΛਅۭνϟϯόʔʹೖΕΔ͜ͱ͕Ͱ͖Δɽ͕ͨͬͯ͠ɼϙϯϓ-ϓϩʔϒͷ஗Ԇ࣌ؒΛม͑ͳ͕ݸ14

ΒϨʔβʔγϣοτΛͨ͏ߦͼʹɼ৽͍͠λʔήοτ΁ͱεςʔδΛҠಈ͠ɼͦΕͱಉ࣌ʹ LiF݁থ΋εϥΠυҠಈ

ͤͯ͞৽ͨͳه࿥໘Λ࿐ग़ͤ͞Δ͜ͱͰɼ֤γϣοτʹରԠͨ͠ಠཱͳը૾ΛಘΔɽ

Shock

55º

[1
0
0
][011]

(111)

[1
1
0
][110]

(111)

35º

FIG. 5: XFEL radiographs of shock-compressed single crystalline diamond with different sample orientations and times.

Shock propagation direction is parallel to [100] (top), [110] (middle), and [111] (bottom).


