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Energy : 20-30 MeV

Bunch Charge : 200 pC

Bunch Duration : ~100 fs

Norm. Emittance : < 1 mm mrad

Rep. Rate : 500 Hz (max.)
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Energy : 2.5-3.5 MeV

Bunch Charge : ~1 pC

Bunch Duration : ~ 20 fs

Norm. Emittance : < 0.3 mm mrad

Timing Jitter : < 10 fs

Rep. Rate : 500 Hz (max.)
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Facility Overview



Coaxial-type Indium-sealed RF Photogun

Frequency Tuning Mechanics

Frequency : 2.856 GHz
Repetition Rate : 1-500 Hz
Axial Symmetry with a Coaxial Coupler
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H. W. Kim et al., J. Kor. Phys. Soc.,74, 24 (2019)

Vacuum sealed with Indium wires



Emittance Measurement

Parameters

Laser spot size

@cathode
200 ɛm FWHM

Bunchcharge 0.4 ï11.3 pC

Beam energy 3 MeV

Ůnorm_x 0.23 ï1.45 mm-mrad

Ůnorm_y 0.25 - 1.40 mm-mrad

Q= 2.5 pC
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ɜE/E = 0.07%
ɜƹLaser-RF = 40 fs



Toward the fastest Electron Camera
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Å Electron bunch compression up to ~20 fs 

Å Arrival time jitter reduction up to < 10 fs 

0.5 pC, 3 MeV

~ 20 fs (rms)

HIGH ENERGY
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Å Velocity mismatching-free scheme

Å Multiple beamlines



After timing correction
Motor movement

T
im

in
g

 d
ri
ft

 (
fs

)

Timing drift of electron beam
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Drift of the optical amplifier

J. Shin et al., Laser Photon. Rev.15, 200326 (2021).



Conventional Characterization of Electron Bunch

RF streak camera (2.856 GHz) for e-bunch with few pCcharge
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Setup of Terahertz (THz) Streak Camera
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Kim et al., Nat. Photon.14, 245-249 (2020).



THz Streak Camera with Non-resonant Slit

Streaking velocity = 4.8 ʈrad/fs

Streaking resolution = 3.8 fs

30 ʈm



THz Streak Camera with Non-resonant Slit

Streaking velocity = 4.8 ʈrad/fs

Streaking resolution = 3.8 fs

30 ʈm



3.20 MeV

3.11 MeV

Experimental Results on THz Streaking



Experimental Results on THz Streaking

Bunch duration = 25 8 fs (rms) @ 0.57 pC, 3.11 MeV
Arrival time jitter b/w THz pulse & electron bunch = 8 fs (rms)
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Dynamics of Polycrystalline Bismuth Film

H.W. Kim, N. Vinokurov , et al., Nat. Photon.14, 245-249 (2020).

31 ± 6 fs (rms )

ʐBi=150 fs
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Electron is the most trustful probe of EM -field

https://upload.wikimedia.org/wikipedia/commons/9/98/CRT_oscilloscope.png

The first cathode-ray oscilloscope (1897)

K. F. 
Braun

1 GHz at 10 mV analog oscilloscope (1979)



Recorded THz waveform

Å Time resolution per pixel = 13.2 fs

(Sampling rate ~ 75.7 TS/s)

Å Resolution of E-field amplitude = 200 V/m

Å Horizontal beam size @ slit = 3.7 mm

Å Single-shot time window = 12.3 ps

Å ~100 electrons/pixel for single -shot image

Å Electron bunch : 0.5 pC, 3.101 MeV @ 50 Hz

Single-shot time 
window

Single-shot time 
window

d

f

e

E g
a
p
(k

V
/m

)

Time (ps)

A B

A

B

E g
a
p
(M

V
/m

)

Time (ps)


