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PLS-Il Operation Status
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PLS-Il Lattice and Parameters

Optical Functions (v =15.375, vy=9.145)
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Parameter

Circumference
Super-period
Energy

Beam current
Emittance
Emittance coupling
Energy spread
Momentum compaction
Bunch length

Tune (H/V)
Chromaticity (H/V)

Value

281.82 m

12

3 GeV

250 ~ 400 mA
5.8 nm rad

< 1%

0.1 %

0.0013

16 ps

15.375 / 9.145
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36 Beamlines of PLS-II
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I 9A_Ultra—Small Angle X—ray Scattering (U-SAXS) (XAFS) X-ray Absorption Fine Structure_7D I
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- Materials Chemistry
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B Exclusive Beamline
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@ User Beamtime(190 days) @ Machine Turn-On(48 days) @D Maintenance(111 days)
@8 Machine Study(5 days) @D No Operation(12 days)

Operation Requirements of PLS-II

1 January 2 February 3 March I
SUN MON TUE WED THU FRI  SAT SUN MON TUE WED THU FRI  SAT SUN MON TUE WED THU FRI  SAT
1203141586 23 312
= User beamtime: 190 days piliat o 0111213 4 S5WNEMEIE 8 5 10 314 SEEeSSTERNED
) 115016 17 118l19 120 11,12 13 18] 15 16 17 (100 WP I20 8 1A 15 {16
21 2 23 24 25 26 27 18 19 20 21 2 23 24 17 18 19 20 21 2 23
. 8 29 30 31 25 26 21 28 29 %25 26 21 8 29 0
= Beam availability: > 97% 2
4 Rpril 5 May 6 June
SUN. MON TUE WED THU FRI SAT SUN MON TUE WED THU FRE SAT SUN MON TUE WED THU FRI SAT
= 3 GeV top-up operation teAase b

User beamtime: 190 days |

" Beam current: 250~400 mA - Beam availability: 98.8%

. 7 July 8 August 9 September
= Beam stability < 1 um rms >

TUE WED THU R SAT SUN MON TUE WED THU R SAT SUN MON TUE WED THU FRI  SAT
23004 1 501 6 1213 111 22 (B3 AEASSus B2 N7
8 9110 1112113 415|678 9_‘10 SOOI 3 14
21 22 2324 25 26 27 18 19 20 21 22 23 24 22 283 24 25 26 21 28
28 29 30 31 25 26 21 28 29 30 31 29 30

" Beam stability @ ID gap change <6 um rms 10 October 11 November 12 December
SN MON TUE WED THU PRI SAT SN MON TUE WED THU PRI SAT SN MON TUE WED THU FRI  SAT
A2 2 &5 TR PERERT R
n Hybﬂd Sing|e bunch current: 5 mA ST 8RN0 1T 192 (Bl el ol 889 B i iR

13 14 15 16 17 18 19 10 11 12 13 14 15 16 15 16 17 18 19 20 21
20 21 2 B 4 25 2 17 1819 20 21 2 3 2 23 24 25 2 21 B
27 28 29 30 31 % 25 2 21 28 29 0 29 30 3 )R LABORATORY
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\ Machine Fault of PLS-II

MPS, 14%

Unknown,
HITES Clielz, 2 3% History of SRF Fault Time
Utility, 3% — —— T T T T T T T T T T T T
Control, 13% SRF, 27% -CM1 quench
Vacuum, 2% E' ' =::;s|:,rber
Linac, 7% '§' |:| P
' o d Unknown
Operation, 3% g [ control
5
S
T8
(14
(/2]

B SRF M Operation m MPS Beamline
B Linac B Vacuum B Control W Utility
W Power drop W Unknown Magnet

0
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Year

Source of Service Downtime PAL.
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Operation Requirements of PLS-II

Beam current

300 |‘
= U b time: 190 d < 0 . .
~er beartime a5 11th User Service (2024. 9. 3 ~ 2024. 9. 13)
= Beam availability: > 97% Y eamsmex . Ctweet T
= 3 GeV top-up operation 5T ]

= Beam current; 250~400 mA

= Beam stability < 1 um rms

= Photon beam stability <2 um rms

= Beam stability @ ID gap change <6 um| 5

= Hybrid single bunch current: 5 mA N

Time(day)
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Operation Requirements of PLS-II

All BPM orbit deviation from reference orbit(RMS)
T T T T

20 T T T T

T

= User beamtime: 190 days ) s
Y 11th User Service (2024. 9. 3 ~ 2024. 9. 13)
= Beam availability: > 97% |
+ 3 GeV top-up operation =
- InValc ID . . |
= Beam current: 250~400 mA _ H N :EE;
. “:T'E—”_"f':ﬁ'ﬂ' gy i i i T
- £ | ™= _|_—+~‘I&H‘+_ I —1 —— -t _L‘[=‘I_Il_t.|_ ‘E——?CJ
= Beam stability < 1 um rms : —
= Photon beam stability <2 pm rms . 1 : : ’ " Time(day) ' ; : : :
OutVTac ID | | . . .
= Beam stability @ ID gap change <6 ym [ | —
E mJ—jﬂfﬂr B o .Thrﬁ =1
= Hybrid single bunch current: 5 mA Ez: - i i
% 1 2 3 i : B G 7 s s 0 "y
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PLS-Il Machine Upgrade
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Electron Beam Energy of PLS-II Linac

* Linac energy increasement for uninterrupted Top-up operation

« 17 klystrons and modulators are used for 3.0 GeV electron beam
« 3.3 GeV is needed for injection in the case of 1 klystron failure

» Replacement of old acceleration columns and SLEDs

PAL,
‘/r? POHANG ACCELERATOR LABORATORY
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Replacement of Acceleration Columns (MKO02A)

- Frequent tunnel vacuum faults even at lower high voltage (36 kV) than other modules, making it

difficult to supply enough RF power
- Frequent vacuum interlock caused by arcing in the acceleration column

- Two acceleration columns of MKO2A were replaced with spare parts to increase RF power

PAL,
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Replacement of Acceleration Columns (MKO02A)

B T

muw ﬁﬁ‘-

Before replacement (IHEP)

After replacement (Mitsubishi)

Energy gain from MKO2A and MKO02B: 273.5 -> 332.0 MeV
PAL.2 poHANG ACCELERATOR LABORATORY
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Replacement of SLED (MKO06)

SLED: SLAC Energy Doubler

Energy gain from MKO6:
206.3 -> 251.5 MeV

PALL2 pouaNG ACCELERATOR LABORATORY
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Beam Stability of PLS-Il Storage Ring

* Increased beam stability

 Additional application of PBPM feedback in every beamline

« Stable operation of 400 mA & high current of single bunch in

hybrid mode
« Upgrade of bunch-by bunch feedback system (SPring-8 electronics ->

Dimtel electronics)

PAL,
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BPM & PBPM

e - B P M ' =2 MIN : 13376, MAX : 15943, AVG : 14496.546, StdDev : 227.874, LAST : 14848

TEEND
15000
14500
© 1e000
12500
12000
24/04/18 00-00:00 2404110 00:0000 2410420 0 2410421 00:00.00 2410423 00-00-00 2404724 00:0000 24104126
Time
P B P M Y PM:7C2:signals:sa.Y ::: MIN : 24385, MAX : 61589, AVG : 38119.417, StdDev : 042,634, LAST : 56773
T0000
50000
E 40000
20000
00:00:00 240410 00:00:00 24104720 0 2410421 00:00-00 2410423 00-00-00 2404724 00:00:00 24104128
Time
recto r l 748, MAX : -0.1449, AVG : NaN, StdDev : NaN, LAST : undefined
| e L o~
I p——__ Wptaet
o ot il e L
247104722 00 2410423 00-00-00 2404724 00:00.00

24104117 00000

2804120 00-00-00

24/D4/13 00:00:00

[C:UPSTREAM_GAP_RB ::: MIN : 6.9297, MAX : 8.7668, AVG : NaN, StdDev : NaN, LAST : undefined

ID Gap

PLYPTPTRS R

24104117 00-00-00

24/04/18 00: 24/04/10 00:00:00 24/04/20 00-00-00 2404721 00:00-00 24104122 00:00:00

Time

24/D4723 00:00:00

24104124 00:01

S1U

S2U

|] Corrector Magnet

BM1

BM1

PAL,

S3U S4U

B3 phOtOh

B === 22 D

photon
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Performance of PBPM Feedback

TC Vertical Position 2(F.E) ::: BL:PBPM:7C2:signals:sa.Y ::: MIN : -17850, MAX : 14312, AVG : -0.263, StdDev : 803.601, LAST : -2

PBPM_Y

PBPM_X

0

Time

orizontal Position 2(F.E) ::: BL:PBPM:7C2:signals:sa.X :: MIN : -11383, MAX : 10303, AVG : -0.429, StdDev : 471.833, LAST : -319

read 07 A2VC4 ::: SR:MPSO07:A2VC4:] ::: MIN @ -0.2385, MAX : -0.1808, AVG : NaN, StdDev : NaN, LAST : undefined

read 07 A2HC4 ::: SR:MP507:A2HC4:CurrentRD ::: MIN : 0.678, MAX : 0.8751, AVG : NaN, StdDev : NaN, LAST : undefined

Beamline

Hori./Vert.

rms [um]

Beamline

Hori./Vert.

rms [um]

Corrector Y

Time

pas

Corrector X |-

20000
10000
H : O ”
-10000
24/04/03 00:00:00 24/04104 00:00:00 24/D4/05 00:00:00 24104105 00:00:00 24/D4107 00:00:00 24/04/08 00:00:00 24104109 00:00:00 24/04110 00:00:00 2 24104112 00:00:00

-200]

3C

6D

7A

X

0.47

2.20

0.69

0.38

0.54

1.00

0.61

0.56

0.79

7C

9A

9B

9C

10D

11C

Y

X

0.66

0.97

1.24

0.93

1.02

0.27

1.42

1.90

0.68

0.95

DAL

HANG ACCELERAT

R LABORATORY



B - 2

Beam Stability of PLS-Il Storage Ring

* Increased beam stability

 Additional application of PBPM feedback in every beamline

« Stable operation of 400 mA & high current of single bunch in

hybrid mode
« Upgrade of bunch-by bunch feedback system (SPring-8 electronics ->

Dimtel electronics)

PAL,
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400 mA Machine Study Result (2024. 5. 24)

Beam Current ::: SR:G00:BEAMCURRENT_T ::: MIN : -0.0457909, MAX : 402.222, AVG : 216.570, StdDev : 179.948, LAST : -0.0189247
500
400
300
g ™ 400 mA beam current
100
0

-100
24/058/24  24/05/24 24/05/24 24/05/24 24/05/24 24/05/24  24/06/24  24/05/24 24/05/24 24/058/24 240524 24/05/24 24/05/24 24/05/24 24/05/24

09:00:00 0%30:00 10:00:00 10:30:00  11:00:00  11:30:00 120000 123000 130000 13:30:00 140000 14:30:00 185:00:00 1830:00  18:00:00
Time

Beam Size X ::: SR:G00:BEAMSIZE_X ::: MIN : 0, MAX : 536.738, AVG : 58.075, StdDev : 45.433, LAST : 0
g00
200

300

= Horizontal beam size

100

0
24/05/24  24/05/24 24/06/24  24/05/24 24/05/24  24/05/24 24/05/24  24/05/24  24/05/24 24/06/24  24/05/24 24/05/24  24/05/24 24/05/24  24/05/24
09:00:00  09:30:00 10:00:00 10:30:00 11:00:00 11:30:00 12:00:00 12:30:000 12:00:00 13:30:00 14:00:00 14:30:00 14:00:00 15:30:00 16:00:00

Time

Beam Size Y :i: SR:G00:BEAMSIZE_Y ::: MIN : 0, MAX : 110.277, AVG : 15.251, StdDev : 12.481, LAST : 0
125

100

5 Vertical beam size
E 50

25

0
24/05/24  24/05/24 24/05/24 24/05/24 24/05/24 24/05/24 24/05/24 24/05/24  24/05/24 24/05/24 24/05/24 24/05/24 24/05/24 24/05/24 24/05/24
09:00:00  08:30:00 10:00:00 10:30:00 11:00:00 11:30:00 12:00:00 12:30:00  13:00:00 13:30:00 14:00:00 14:30:00 15:00:00 15:30:00 16:00:00

Time ANG ACCELERATOR LABORATORY
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Hardware Used (Dimtel Bunch-by-Bunch Feedback Electronics) el
i

Introduction

Coupled-bunch Instabilitias

Bunch-by-bunch

Feedback
ol
» Three Dimtel units: PLSL
. Demonstration
» iGp12 baseband processor; Actiias
Comparison With SPring-8
» FBE-500LT analog front/back-end:; o
= Grow:Damp Measurements
’ BPMH'ZO'ZG BPMH hybrld network. Tune Measurements

Bunch Cleaning

» Used buttons A and C, adjustable delays to
compensate for cable length errors;

» Only two amplifiers driven differentially: A and C.

Summary
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> Growth rates vs. camshaft bunch [N
cu rrent;

PLS-II: camshaft bunch growth rates vs. current

» Current is estimated from the
scope peak-to-peak amplitude;

Technology

PLS-I
Demonstration

» Steep rise in growth rates,
reaching 6 ms~' at 7 mA —
180 turns; e T

» Reached 7.6 mA with the S
demonstration setup;

» With a separate X and Y
; ; ; ; ; ; processors (each driving four
4 4.5 5 55 6 6.5 7 7.5 e
Curent (mA) amplifiers) one can expect to
reach even higher camshaft
currents.

son With SPring-&

Growth rate (ms‘1)

Summary
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PAL-XFEL Operation Status
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PAL-XFEL Layout & Parameters

304, 2004,

2ps —* 300fs —
Heater BASO | BC1 | BAS1
:IIDH*H—ED*HHH—I%IDI e
XLIN
Main parameters
e Energy 11 GeV
e Bunch charge 20-200 pC
Slice emittance < 0.4 mm mrad
Repetition rate 60 Hz
Bunch length 5fs—-50fs
Peak current 3 kA
SX line switching Kicker Magnet

e,
BOfs

BASE

Sk

— " 20fs
HX Undulator (HX1)
BAS3H (2.5~12.8keV )
————— --l_|_
3| /lﬂ—_-#*—- ss m;d
||| ] l L[] Dok
DF2H echirper 10 Ge\.f‘

dump
ToET SX Undulator (SX1)
BC3S | (0.3~1.2keV)
e .
A, sSsS Self—seedlng
L3S | DF2s
Dechirper BAS3S ~ 3.15 GeV
dump

Undulator Line WX s

Photon energy [keV] 2.0~ 15.0 0.25~1.25

Beam Energy [GeV] 4~11 3.0

Wavelength Tuning Energy Gap

Undulator Type Planar Planar

Undulator Period / Gap [mm] 26/8.3 35/9.0
PAL;

POHANG ACCELERATOR LABORATORY



B - 2

PAL-XFEL Operation Result (FEL Performance)

= More than 1T mJ SASE HX FEL is serviced
in 2.4 keV~15 keV photon range

= Self-seeding HX FEL is available

= SX FEL pulse energy is around 250 pJ

= HX & SX multi-beamline operation was

about 15% of beam service time in 2024

120
100
80
60
40
20

Service Time [day]

B HX mSX mHX&SX

o

10

0.1

Measured FEL Energe [mJ]

0.01

'2024 FEL Pulse Energy

10 15
Photon Energy [keV]

PAL,

e HX-SASE
e HX-SS
e SX-SASE

20 25

POHANG ACCELERATOR LABORATORY
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‘ Operation Status (Stability)

= Scheduled beam time : 3489 hour (2024.1.1 ~ 10.31)

» Delivered beam time : 3405 hour (> 97.6%)

= Downtime: 85 hour

Annual Beam Availability
98.0%

97.0%
96.0%
95.0%
94.0% I
93.0%

2018 2019 2020 2021 2022 2023 2024

Safty Interlock

Others _Electric

L Unidentified

“_Beamline
MPS_/

Service Downtime Sources in 2024

Utlllty Control
Vacuum

c’ﬁ? POHANG ACCELERATOR LABORATORY
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PAL-XFEL Machine Upgrade

PAL.7?
(>~ POHANG ACCELERATOR LABORATORY
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Lattice Matching of PAL-XFEL

Beam abor
durps Self-seeding
Gun BASO BC1 BAS1 BC2 BAS2 BC3H BAS3H S
~ \ ~ Stopper 2 \ i =
H Tune-up "
Stopper 1 L3B " mp perain
L3A dump
Stopper 3

BC3 S BAS3S

4
De-Chirper Main
dump dump
TS T T T T e T e e e e s e )

Emittance Scan on HUL:WSM10
402-Dt:c-2[)17 02:43:20 Asymmetric Normalized Phase Space

% 0
% oo
W

1
1
1
1
1
| Y’ ‘? o]
! o v = ! “ 0 o
! Hard X-ray ndulatqr (HX1) E o
1 ¥ [ 1 5 'O':'D
| 0 B i I r
o sHEHHA SRR 220 o oo <
\\#1 i - " e i 010203 0405 06 07 08 09 10 11 12 12 14115 16 17 18 19 20 21 22 23 24 25 {g e = 1O 0.08(1.00) um E
"%% % l\______________i_ __________________________ ,' 8 g =2329+£232(19.78)m £
N Carbon Wil"é‘ Do a_ =-0.9: 0.13(-0.78)
£ = 1024 0.02(1.00)
! 0
-HBTL e HU1

0 50 100 150 -1 <05 0 05 1
Position (m) Norm. Position
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Performance of Moved Wire Scanners

= Moved wire scanners for HX undulator matching
Beam matching performance with new wire-scanner positions are better than previous scanning positions.

New #3 Niw #4 HX Undulators

[
?1 02 €3 ?4 05 06 07 08 09 10 11 12 © 13 14

#1 #2  Old #30Id #4 #5
Emittance Scan on HUL:WSM 10 Emittance Scan on HUL:WSM10
4[?2'[)“,‘3'2017 02:43:20 Asymmetric Normalized Phase Space 04-Sep-2024 20:31:23 Asymmetric Normalized Phase Space
I ) ) ) ) s =T
o0 |
G ] _ [ ED - DE‘ U

30 F ¢ \ l 0 0.4 ! |
= N\ = : . T :
= & E\ Ll ‘;‘ = _.'%M = 2057+ 2.27 {ECI.ECIEm 0.2 !
g |
§ 20 E = 9.932 GeV < 1 |{f' » ﬁ a = -1.03+ 0.15 (-1 ’JEF 0.
3 e = [.O0&L (O . i ] 1 i
: ; j1 r;a 0.08 ( 1.00) pm E - 4 = 10 ¢, = 100+ 0.00 (1.00) ._ 0l
5 B =2329+232(19.78)m Z 0.5 e = . =
o o = 0.9 0.13 (0.78) P | e s | v /NDF = 11.94 0.4

€, = 102+ 002(1.00) 1 . ===" 4 : .
\ !’ | -0.6 ;.
U A Vi | I:I , , , , - . ,
0 50 100 150 -1 05 0 05 1 =20 0 20 40 60 80 -0.5 0 0.5
Position (m) Norm. Position Position (m) MNorm. Position

GAL/Z POHANG ACCELERATOR LABORATORY
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Dechirpers in PAL-XFEL

Heater BASO [ BCI |  BAST BC2 BAS2
Egaly [ | IREE 1n
Gun M LO a1 DF1 L2 13A
XLIN

= 2 Dechirpers for HX
» Undulator upstream

> Vertically movable flat parallel plate

= 1 Dechirper for SX

» Undulator downstream
» Horizontally movable flat parallel plate

HX undulator (HX1)

BC3H BAS3H (~2.5-12.8 keV)
O H -»XSS | NCI
f JNRRRRENN ,
L3B DF2H L4 1 1\/
SX undulatorfSX1) uuntip
(~0.3-1.2 lfeV)
i | i o 553
L3S DF2S o

BAS3S

Vertically moving

3.15 Ge
dump

Horizontally moving
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Corrugated Structure of Dechirper

(X2,z+5s) @ ? (Xq,7)
8pin 200 pm 200 pm 200 pm
p
P 500 pm 1000 pm 1000 pm v
o g E W W
t 300 um 500 pm 500 pm < >
L

*Flatness 59 um /4 um 23 um /23 um 5 pum / 35 pm

*Flatness = (d; — d) ~- ‘ OR LABORATORY
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Wakefield from Corrugated Structure

0.086

0.03

.00

0.086

0.03

Wakefield is an electromagnetic field generated
when a beam traverses a vacuum chamber with a
discontinuity

Dechirper is a well-established wakefield structure
with a periodic discontinuity in a vacuum chamber

\4 D —

h
1 (® t
COCETCL ey« = = =
1J-00

Wake fields in a cavity (figure from CERN-2077-006-SE 2017)

DR LABORATORY
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Application of Wakefield '
= Longitudinal Wakefield

» Control of linear energy chirp

v Experimentally demonstrated at PAL-ITF (2014)

= Transverse Wakefield

> ”Fresh—SIice” technique 02 -01 0 01 02 -02 01 0 01 02

AEIE, (%) AEIE (%)

% T 3 :
Fresh-slice self-seeding Energy chirp-induced by the longitudinal

v Multi-color FEL pulse generation wakefield by corrugated dechirper

PRL. 712, 034801 (2014)
v Multistage amplification for short pulse high power XFEL generation

> Passive deflector (or streaker)

v Longitudinal phase space diagnostics and time-resolved FEL power profile

PAL,
‘/r? POHANG ACCELERATOR LABORATORY



- (CABL 2024 Dechirper Off

Application of Wakefields

= Longitudinal Wakefield

' Undulator on-axis line (lasing)

» Control of linear energy chirp Dechi o
echirper On

v Experimentally demonstrated at PAL-ITF (2014)

= Transverse Wakefield

Tail I:Ihe:ad

» "Fresh-Slice” technique

v" Fresh-slice self-seeding z

v Multi-color FEL pulse generation Particle distribution by simulation (elegant)

v Multistage amplification for short pulse high power XFEL generation

> Passive deflector (or streaker)

v Longitudinal phase space diagnostics and time-resolved FEL power profile

PAL,
PAL/Z POHANG ACCELERATOR LABORATORY
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Measurement Result of Fresh Slice FEL Generation (Hard X-ray)
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- (CABL 2024 Dechirper Off

Application of Wakefields

= Longitudinal Wakefield

' Undulator on-axis line (lasing)

» Control of linear energy chirp Dechi o
echirper On

v Experimentally demonstrated at PAL-ITF (2014)

= Transverse Wakefield

Tail I:Ihe:ad

» "Fresh-Slice” technique

v" Fresh-slice self-seeding z

v Multi-color FEL pulse generation Particle distribution by simulation (elegant)

v Multistage amplification for short pulse high power XFEL generation

> Passive deflector (or streaker)

v Longitudinal phase space diagnostics and time-resolved FEL power profile

PAL,
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Measurement Result of Passive Deflector (Soft X-ray)

\ x > time

Dechirper On Betcricry

Lasing On

M

> Diagnostics for longitudinal phase space of 2.8 GeV e- beam after lasing on/off
‘%r] POHANG ACCELERATOR LABORATORY
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Result of Multi-Beamline Operation (HX and SX)

HU1E:SCMDP
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i
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Fast Resonant Kicker

Magnet's Bending Angle Ratios

/-@ = 1+2+1

L3B L4 HXU

L0 L1 LX L2

SX

Res: ick
ok Amale Ratio =TI\

2+2 or -2-2 13 SXU

mUﬂU [\Uﬂ /\U
LIl
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Status of 60 Hz Multi-Beamline Operation

 Physics design of fast resonant kicker has been finished

* Preliminary tests with BPM electronics for double bunch have been finished

4 lon
pump
Comparison of INDO4 BPM resolution ind case
T +: INDCII(stde:4.32Ium.Y:5.34li|m I I + Sin‘gle glist)
Fast Beam * . INDA(std) %5 B5 um, 7. 05um + Single (2nd)
Switching Kicker s oanco ram. v ond, o ||
% x

1066

Screen
monitor

Vertical bending
magnet

[unit: mm]

AT F

T4

176 |

-0.08 -0.06 -0.04 0.0k 1] 0.02 0.04
[unit:mm]
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2"d Hard X-ray Undulator Line in PAL-XFEL

« Continuously discussing with the government to realize 2" Hard X-ray undulator line project

» Also PAL-XFEL's SX undulator line upgrade is planning, considering HX2 project

ELERATOR LABORATORY



B - 2

Multi-Beamline Operation of HX1, HX2, and SX

~30 ns ~30 ns 30 Hz
«—» > Fast 60 Hz_ Slow
@O O Kicker €)@ kicker € 6.5 ~ 20 keV FEL EH1  EH2
: : EEEEEEEREERERN HX1
|<—>| 3 GeV AN o 10 GeV .....-.....
60 Hz (16.67 ms) | 1.5 ~ 10 keV FEL |
bunch rate | EENEEEEEEEN . Hxo |
: New :
| construction _ EHW3 EH4
60 Hz 0.3 ~ 1.2 keV FEL
EEEN o
11
> HX2 allows...

- An increased acceptance rate of HX user experiments with higher user demand.
(Broaden XFEL user base and Attracting new users)
- Dedicated and specialized science programs of the PAL-XFEL.
- To operate 3 independent FEL lines (HX1, HX2 & SX) through the multi-beamline operation mode.

Incr r mtim f all FEL lines as a result .
(Increased user beamtimes of a ) PALL2 pouaNG ACCELERATOR LABORATORY
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Status of MeV Ultrafast Electron Diffraction

Tungsten
Detector : Collimator '
Phosphor screen 100~500 pm &

And camera ~4 MeV

Experimental
Chamber
for Solid Samples

Cu Photocathode Gun

Diffraction pattern of Al foil (3 MeV e-)

=3 yr

Early

Collaboration
User

With experienced groups Optimized setup
(KAIST, LCLS, KAERI, ..)  and sample

Gas liquid sample (low temp. gas, liquid
\capabilities etc. etc.)

=3 yr

Upgrade &
User exp.

Major upgrade
(Sample chamber, RF...)
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Thanks to:

All members of PLS-Il and PAL-XFEL
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