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SESAME ID11
L- HESEB beamline and HESEB End Station
R- TXPES beamline and TXPES End Station







D
A
—
-
O
N
M
@,

©
<<

> End Station

ID11 - R TXPES
Photoelectron




Plan View of HESEB and TXPES
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HESEB Beamline And End Station




HESEB (Helmholtz-Sesame

Beamline) Project

Project period: 4 years, project start 01/2019

Project funding: 3, 5 fMia Helmholtz
Association

Project execution:
Deutsches Elektronen - Synchrotron (DESY)
Forschungszentrum Julich (FZJ)

Helmholtz - Zentrum Dresden - Rossendorf (HZDR)
Helmholtz - Zentrum Berlin (HZB)

Karlsruhe Institute of Technology (KIT)

Partners: SESAME, user communities from
SESAMEmMmember

First Soft X - Ray beamline in SESAME
First Undulator in SESAME
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K- Ny s VIIlA
1A Edge  Edge Soft X-Ray Beamline A
2 for SESAME 13 14 15 16 17
4 Edge  Edge 5 6 7 8 9 10
Be B C N 0] F Ne
9.012 M 5- Out of Radicactive 1%?1.1 m 14.007 % 18.998 N.:I.;)
1 12 Edge UEL:C 13 14 15 16 17 18
Na Mg 3 4 5 6 7 8 9 10 11 12 Al Si P S Cl Ar
M W W R W W NN R n CEEAE W A W AR
19 20 21 22 23 24 28 29 30 3 32 33 34 35 36
K Ca Se¢ Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Potassium n Ti: ‘Chromium Nickel Copper Zinc Gallium Hrypton
39.098 40.078 44,956 47.88 50.942 51.996 5‘ 938 55‘933 5&933 58.693 '53.545 65.39 69.732 7261 74.922 78.09 79.904 84.80
37 38 39 40 41 42 45 46 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
Rubidium Strontium Yitrium Zirconium Niobium Molybdenum  Technetium  Ruthenium Rhodium Palladium Cadmium Indium Tin Antimony Tedlurium lodine Xenon
84.458 87.62 88.906 91.224 92.906 ‘35.94 98.907 101.07 102.906 106.42 107 868 112.411 114.818 118.71 121.760 1276 126.908 131.29
55 56 57-711 72 73 75 76 77 78 79 80 81 83 86
Cs Ba Hf Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
Cesium Barium Hafnium Tantalum Tungsten ‘Osmium Iriclium Platinum Gold Thallium Lead Bismuth Astatine Radon
132.905 137.327 178.49 180.948 183.85 18&20? 190.23 19222 195.08 196.967 200.59 204.383 207.2 208.980 [20&982‘1 209.987 222,018
87 88 89-103 104 105 106 107 108 109 110 111 112 113 114 115 116 17 18
Fr Ra Rf Db &::g Bh Hs Mt Ds Rg Cn Uut Uup Lv Uus Uuo
Framcium Radium Rutherfordium  Dubnium Seal um Bohrium Hassium Meitnerium um Fhm\!ll.lm L
223.020 226.025 [261] [262] [266] [268) [269] 272 [27M unknown [289) unknown [298] ulu-nm unknown
_ 58 59 62 69 70 71
Lanthanide La Ce Pr Nd Pm Sm Eu Gd Tb D! Ho Er Tm Yb Lu
Cerium P dly adolinium Thulium Yiterbium Lutetium
138“ 140115 140905 1%24 144 913 15035 151.*5 157.25 153%5 162.50 154930 15?.25 168.934 173.04 174.967
08 99 100 101 102 103
Actinide Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
Actinium Protactini Plutonium Americium Curium Berkelium Califomium  Einsteinium F Mendelevi Mobeli L |
227.028 232 038 231.036 238.029 237 048 244,064 243.061 247.070 247.070 251.080 [254)] 257.095 2581 259.101 [262]
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Radiation Sources and HESEB
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Advanced Planar Polarnizationn Light
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Horizontally
polarised x-rays

(Right) circularly
polarised x-rays

Shift =Au/2

k

Vertically
polarised x-rays

Schmitz - Antoniak , Carolin . (2015). X -
ray absorption spectroscopy on
magnetic nanoscale systems for
modern applications. Reports on
Progress in Physics. 78. 062501.
10.1088/0034 - 4885/78/6/062501.



Properties of Undulator (ID11)

Straight section between Cell1l10 - Cellll
Apple Il type

Minimum energy 70eV

Linearly or Circularly Polarized Light
Period Length 56mm

30 periods




6-SE
Undulator: Apple Il/UES

Kb s
S R RLB R

B
S| LI £ .




Undulator: Apple Il/UE56-SE




Undulator Harmonics and The®rders
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Properties of HESEB Beamline

Energy Resolution: 8000 E/ | E @400ev
Two grating mirror 400 and 1200 grove/mm
Can work Linear and Circularly polarized light
Photon Energy Range: 90 - 1800 eV

Cover Whole Periodic Table, except H, He, Ll
Flux on sample 10 1?2 s-1

Spot size : 500x250 um 2 (h x v)
+ With optical capillary 40x30  pm?




Photon flux on sample
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HESEB End Station

Motorized
Manipulator

Analyze
Chamber

Vacuum
Section




HESEB End Station: Chamber

Load
Lock

Analyze
Chamber

Fluorescence
Detector

Photon
Beam




HESEB End Station: Load lock and
Magnetic Transfer Arm




HESEB Related X ray Absorption Techniques
Emitted Photon *TXPES

XRF h 00 Incoming photon e' XPS'*

Fluorescence Yield h ~ Emitted Electron
Bruker O

X ray Huorescence Detector
- SDD (Silicon Drift Detector)
- Analyze the energy of the photon

Kinetic Energy
Measurement

Total Electron Yield
A=log I/I Drain Current | Keithley 6487
_ Measurement Picoammeter
Transmitted Conductive
Photon — :
Intensity Change Materials

*Not common
In Soft X Ray Techniques
Needs too thin sample



Properties of HESEB End Station

Fluorescence Detector (XRF) (Bruker Xflash, SDD)

Electron Yield Measurement ( Keithley
Picoammeters )

LN, Cooling

Sample Heating up to 800 °C

Magnetic Stage

Motorized Sample Holder for 2D Mapping

} lateral resolution 1 um _
Differential Pumping with optical capillary ' :
Measurement at low vacuum at He atmosphere for
vacuum sensitive samples (i.e. Historical samples)

Measurement at different atmospheres, i.e. catalysis
__research




HESEB: Sample holder and
Receptacle Part

Magnetic Measurement

Stage
LN2~ Low High Photodiode
reservolr Temperature Temperature (Diagnostic)
l Stage Stage |
e ! > - —
=% - i e ,7;;:. :. » “\_; 7’7:_ A T -’ 'j‘r/¢ @I ] i G
: ';‘ B L o | - ;: | :\’5 ’ 4 = :
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Optical Capillary and Differential
Pumping Ability

Vacuum
Up to 1 bar
Gauge P
[ Baratron
<10

* mbar pymping

HESEB Chamber Vacuum Unit
Photon
Pumping seam
Unit

Gas Inlet
System Fluorescence

Detector



Permanent Magnets

Permanent Magnets / \

Magnetization Sample Sample
A AXis positioner
Sample
Sample In Plane

positioner




