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Instrumental e;nporal resolution of UEDs is still limited >100 fs.
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Instrumental e;nporal resolution of UEDs is still limited >100 fs.
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Energy : 20-30 MeV

Bunch Charge : 200 pC

Bunch Duration : ~100 fs
Norm. Emittance : <1 mm rﬁrad
Rep. Rate : 500 Hz (max.) :
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EEEmEEEEEN e Energy : 2.53.5 MeV

Bunch Charge : ~1pC

Bunch Duration : ~ 20fs

Norm. Emittance : < 0.3 mmmrad
Timing Jitter : < 10 fs

Rep. Rate : 500 Hz (max.)
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Facility Appearance
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Coaxial-type Indium-sedalediRAHPhotogun

Frequency Tuning Mechanics
Frequency : 2.856 GHz
Repetition Rate : 3500 Hz
Axial Symmetry with a Coaxial Couplé
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H. W. Kim et al., J. Kor. Phys. Sa@d, 24 (2019)



Emittance Measurement

Bunch length, ¢, (fs)
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KAERI UED: Bunch Compression
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satisfying
Isochronous condition
UV pulse
Main solenoid A Electron bunch compression up to ~20 fs
Bucking coll A Arrival time jitter reduction up to < 10 fs

A Velocity mismatching-free scheme

A Multiple beamlines



Simulated drift suppression ratio

Achromatic

2

-200

=

-400
Oscillator

(2856 MHz)

Timing drift of electron bunch (fs)

-600

4 [=2]
o o
o o
1

2000 -1000 0 1000 2000 3000 4000
Laser injection timing drift (fs)

Drift of the RF _-to-laser synch. Drift of the optical amplifier

N
o

N
~
=}

—
o

M
-
w

o

10.8 fs ( rms)

]
=
o
=N
o

&
Temperature (degree)

. Timing drift (fs)
Timing drift (fs)

Temperature
Hming ane (Is)

100

o)
o
o

SHE QX210 QY

Korea Atomic Energy Research Institute

|

Timing drift of electron beam

| m—\otor movement i
| === After timing correction

1000 2000 3000 4000
Time (s)

J. Shinet al., Laser Photon. Rev.15, 200326 (2021).
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Tantalum slit

TPX lens

Streaking velocity = 4.8 { rad/fs
30t m

Streaking resolution = 3.8 fs




Deflection (mard)

Tantalum slit
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Streaking velocity = 4.8 { rad/fs
30t m

Streaking resolution = 3.8 fs
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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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Normalized Bi(300) intensity
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H.W. Kim, N.Vinokurov, et al., Nat. Photon.14, 245-249 (2020).
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1 GHz at 10 mV analog oscilloscope (1979)
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Singleshot time d
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Horizontal beam size @ slit = 3.7 mm Time (s) Time ps)
Single-shot time window = 12.3 ps A Time resolution per pixel = 13.2 fs

~100 electrons/pixel for single -shot image (Sampling rate ~ 75.7 TS/s)
Electron bunch : 0.5 pC, 3.101 MeV @ 50 HzA Resolution of E-field amplitude = 200 V/m
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