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Abstract

The revealing and understanding of ultrafast structural-change induced dynamics are essential not only in physics,
chemistry and biology, but also are indispensable for the development of new materials, new devices and applications.
Both new RF gun based ultrafast relativistic electron diffraction and microscopy (UED and UEM) have being
developed in Osaka University to probe directly structural changes at the atomic scale with sub-100 fs temporal
resolution in materials. The first prototype of relativistic-energy UEM using a femtosecond photocathode RF gun has
been developed. Both ultrafast diffraction and image measurements have been succeeded using a femtosecond electron
beam. In this paper, the development of the UEM prototype and the first experiments of relativistic-energy electron

imaging will be reported.
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Figure 1: Prototype of RF gun based femtosecond time-

resolved MeV electron microscopy
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Table 1: Expected beam parameters from RF gun

1~3 MeV
100 fs

Electron energy
Bunch length
Emittance 0.1 mm-mrad
10*

10'~10% es (1~10 pC)

Energy spread
Bunch charge

Figure 2: Photocathode femtosecond RF gun for
ultrafast electron microscopy
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Figure 3:
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Figure 4: Electron diffraction patterns of single-crystal
gold observed with single-pulse and 10-pulse
measurements in RF gun based UEM prototype

42 DOO0OOOODOODOOOO

Figure S U0 D0OO0ODDOO0ODODOOODOO
gboooboobobbooboobgleoo oonOg
gooboooobbboooobobooonoobboo
goobooobobboooobobooooobboo
goooogooobgnb 200 00000000000
goobooobobboooobobooooobboo
gooboooobobbooobobobooooobboo
gooboooobobbooobobobooooobboo

S114-



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

gooobog 1700 OOobDDbOOoOoOobobDOOO
0000 30nm/pixel D OO0 O
gooooocLoooooooobobobboo
gbooboooboobboobboobooobDbo
goobbooobobooobbooobbboo
gooooooboobobooobooold 1lmmd0Od
goobbooobobooobbooobobboo
gono o1lpC ODOO0OODOOCLOOOODOO
ooooooobono 1oum OO0DOODODOODOOO
o000 1000 OO OOOODODDOOOOODODOOO
goobboooobbooboboboooooo 3
oboobbooboobbooboboobobooboboo
5000000 10000 0000000000 10nm O
goboobooobooobgooboon

Standard
Cugrid
(1K hmesh)

Figure 5: Transmission electron microscopy images
observed by RF gun based UEM prototype.
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