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Aerial View of PAL
• 0.1-nm Hard X-ray XFEL

 Project Period: 2011 ~ 2015

 Total Budget: 400 M$

 10-GeV Electron Linac (Normal Conducting S-band, 60 Hz)

 Total Length: 1.1 km

Pohang Light Source

(3 GeV /400 mA) 
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SX Undulator (147 m)

HX Beamline (45 m)

HX BTL & Undulator (225 m)

SX Beamline (40 m)

HX Experimental Hall (60 m)

SX Experimental Hall (60 m)

Building Layout

Main parameters

e- Energy                   10 GeV

e- Bunch charge        20-200 pC

Slice emittance 0.4 mm mrad 

Repetition rate         60 Hz

Pulse duration 5 fs – 100 fs

SX line switching      DC (Phase-1)

Kicker (Phase-2)

SX Linac (87 m)
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PAL-XFEL Layout
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Linac Major Devices

Classification Section K&M A/S Energy
Doubler

Injector linac 3 2 0

Hard X-ray main linac

L1 2 4 0
L2 10 40 10

L3A 2 8 2
L3B 2 8 2
L4 27 108 27

Soft X-ray linac 1 4 1
Deflector (S-band) L1, L3 3 4 0
Linearizer (X-band) L1 1 1 0

Total No. 51 181 42
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Stability Measurement
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Electric Power Distortion
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 Tank shield size: 1500X1500X1800
 Steel thickness: 3.5 mm
 Lead thickness : 5.0 mm
 Main ingredient of lead 

 Lead ingredient : Lead (Pb) 97% , 
Stibium (Sb) 3%

 Density : 11.19 g/cm3

 Figure

Radiation Shield
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Specification of sound absorbing material
 Installation  at the inside walls of the radiation shield
Size : 1500 X 1500 X 1800 mm
Thickness : 50mm
Type : Eggs soundproofing 

Sound Noise Protection
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Linac High Power System
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Linac Tunnel View (L2-1)
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Waveguide Tuning
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RF Conditioning
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S-band LLRF System
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S-band LLRF System

LLRF SSA

Amplitude Stability @LLRF out Phase Stability @LLRF out

<0.016°<0.026%
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First 10 GeV Beam
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2015 2016

1 2 3 4 5 6 7 8 9 O N D 1 2 3 4 5 6 7 8 9 O N D

Modulator &Klystron

RF system

LLRF

W/G tuning

Linac RF conditioning

Injector commissioning

Linac commissioning

0.3 nm FEL commission

0.1 nm FEL commission

Installation & Commissioning 
 Linac RF conditioning / Injector commissioning   2015. 11 ~ 2016. 04
 1st FEL commissioning for  0.3 nm HX @10 Hz 2016. 04 ~ 2016. 08
 2nd FEL commissioning for 0.1 nm HX @10 Hz 2016. 08 ~ 2016. 12 
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Thanks for Your Attention!
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