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Surface Sensitive (10 nm) :
Elemental Analysis 
Oxidation State Analysis
Depth Profiling
Thin-film Thickness Analysis
Charging Analysis



TXPES Beamline PROJECT: Short Description

• Project Objective:              Design and Construction of a Soft X-ray Photoelectron Spectroscopy Beam Line at SESAME
as a complementary beamline to HESEB

• Project Submission Date: February 2018 Project Approval Date:     February 2020
• Project Duration:               36 Months (02/2020 - 02/2023)
• Project Budget:                  ₺27 M (TC-SBB)
• Project Coordinator:         Turkish Energy Nuclear and Mineral Research Agency (TENMAK)

(Former: Turkish Atomic Energy Authority, TAEK)
• Project Partners: Bilkent University, Turkish Accelerator & Radiation Laboratory (TARLA), Koç University

• Additional Contributions

to the Project:                     Helmholz Society (Germany), Construction of the X-ray Transport Optics from SR to BL (€3.5 M)
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Location of
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Complementarity of TXPES & HESEB Beamlines

Beamline

HESEB
Beamline

TXPES

Courtesy of HESEB Project
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TXPES Beamline Components

End
Station

TXPES

Courtesy of HESEB Project



TXPES X-ray Optics Design
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TXPES X-ray Optics Design
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HESEB

TXPES
23 m22 m 27 m

20,98 m 21,99 m 25,99 m

Courtesy of: Baris Yildirimdemir (TARLA) byildirimdemir@tarla.org.tr
Also thanks to HESEB team and Rolf Follath

XPS
End Station

mailto:byildirimdemir@tarla.org.tr


TXPES End Station Design
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TXPES End Station Components: Chamber Modules
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Preparation
Chamber

Analysis 
Chamber

Load Lock
Chamber

High-
Pressure
Chamber

• Sample 
Loading/Removal

• Ion Gun for Sputtering
• RF-Plasma Source
• Hydrogen Cracker 
• LEED 
• QMS
• Metal/Metal Oxide Evaporators
• Gas Dosers
• 4-Axis Manipulator with LN2 Cooling & 

Resistive Heating to 1200 K
• HPC-20 High 

Pressure Cell
for Reactive 
Sample
Pretreatment

• PHOIBOS 150 CMOS XPS/LEIS Analyzer
• XR 50: Dual Anode X-ray Source 
• UVS 10: UV Source (for UPS)
• Electron Flood Gun
• Rastering Ion Gun for LEIS/Depth Profiling
• 4-Axis Manipulator with LN2 Cooling & 

Resistive Heating to 1200 K
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Administrative Developments:

Two important agreements regarding the TXPES project  were officially signed:

i) Memorandum of Understanding (MoU) document signed between 
SESAME and Turkish Energy Nuclear and Mining Research Agency (TENMAK) which also 
includes a User Agreement (Annex 1 of MoU)

ii) Collaboration Agreement Document  between TENMAK and Turkish Accelerator and  
Radiation and Laboratory in Ankara (TARLA) on maintenance and operation of TXPES.    
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• Calls for proposals for the TXPES-BL (beamline) will be coinciding with the regular SESAME call for proposal dates

where SESAME will be in charge of routine administrative tasks.

• Proposals will be collected by SESAME using the regular SESAME proposal submission system.

• All of the proposals submitted to Time Slot III and IV of TXPES BL will be evaluated by the Proposal Review Committee

(PRC). At least two of the PRC members will be of Turkish nationality.

• Proposals will be ranked based on scientific evaluation scores and will be granted beam-time considering the available

user time at TXPES BL.

• Upon evaluation of submitted proposals, PRC will prepare evaluation reports and send its feedback to the relevant

principal investigators (PI) via SESAME proposal submission system.

Proposal Submission & Evaluation
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• Intellectual property (IP) associated with the experiments done by users at SESAME TXPES BL belong

entirely to users.

• IP generated as a result of a scientific collaboration between users and beamline scientist BLS (e.g.

within activities carried out in Time Slot III) will jointly belong to BLS and users whose ownership

fractions will be determined by BLS and users upon mutual agreement.

Intellectual Property Ownership:



Emrah Ozensoy  Bilkent University
Chemistry Department, Ankara, Turkey

TENMAK

TXPES

Human Capacity Building: Staff recruitment

• Beamline scientist (x 1) + Postdoctoral researcher (x1 or x 2) 

Human Capacity Building: Staff training in other facilities

• Beamline staff will be trained in other facilities in Europe (BESSY/Elettra or other). Soft 
x-ray beamlines/XPS systems

Human Capacity Building: Staff training at SESAME

• Beamline staff will help installation of the branchline parts and the endstation

WP1: Human Capacity Building
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WP4: Control system: Design and development

• Integration of the end station and TXPES branch beamline parts to 
the XPS End Station

• User friendly interfaces for the XPS measurements

• Coordination with Branch a’s control system   
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Summer or winter school on core level spectroscopy, theory and applications
• To continue establishing user community 
• To encourage new potential users from academy and industry

Workshop(s): Proposal writing (mostly dedicated to the potential users in Turkey)
• How to write a successful proposal
• Feasibility of the experiments

TENMAK TXPES National Workshop (Dec 16, 2021)
• Half-Day Hybrid Event (ZOOM and F2F)
• Talks from XPS Experts, SR Scientists, Potential TXPES Users/Companies.

WP5: Dissemination and user community build-up
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Do we have operational
XPS Systems in Turkey?

Do we have basic technical know-how?
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XPS Capabilities
@ Ozensoy Lab, Bilkent UnivXPS-1

XPS-2
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Do Industrail Companies Need XPS?

Are they currently utilizing XPS Analyses?
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Some of the Companies which are interested in using TXPES
• Some of the leading (among top 100) companies in  Turkey were informed about the TXPES project.

• 20 of such companies provided a «Letter of Intent» and showed potential interest to use TXPES

in industrial R&D when it becomes operational.

Home Appliance

Cement

EGE Chemical Corp.

Nanomaterials Corp.
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Can XPS Studies Improve the Quality
and visibility of Academic Publications ?
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➢ Global annual production >35 million tons
➢ Used in construction, automotive, furniture, 

pharmaceutical, and cosmetic sectors
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HCOOH        CO2 + H2  (Dehydrogenation)

HCOOH        CO +H2O (Dehydration)

k1

k2
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Can I find travel support from
Turkish Agencies
for SESAME-related activities ?
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Travel Support for TXPES-HESEB-SESAME and 
Other Synchrotron Related Experimental 
& Educational Activities

(Former TAEK)

SR/FEL Facilities within TENMAK Support

Angströmquelle Karlsruhe –ANKA - Germany

BESSY II - Helmholtz-Zentrum Berlin - Germany

Dortmund Electron Storage Ring Facility - Germany

Free Electron Laser at ELBE - Germany

Photon Science DESY (PETRA III, FLASH) – Germany

Metrology Light Source - Germany

ESRF (European Synchrotron Radiation Facility) - France

CLIO (Centre Laser Infrarouge d'Orsay) – France

SOLARIS National Synchrotron Radiation Centre -Poland

DAFNE - Italy

Elettra Synchrotron Light Laboratory - Italy

Diamond Light Source - UK

Max IV Laboratory - Sweden

SLS (Swiss Light Source) - Switzerland

ALBA - Spain

European XFEL - Germany

FELIX Laboratory - Holland
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Travel Support for TXPES-HESEB-SESAME and 
Other Synchrotron Related Experimental 
& Educational Activities

(Former TAEK)

Travel Support Includes:
• Flight Ticket
• Per diem 

For each experimental campaign:
• Support up to 4 people (PI, Grad students & Postdocs)

Up to 3 experimental campaigns per year, per P.I.

Up to 15 days of support per campaign.
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Thank you.
Emrah Ozensoy (Bilkent University, Ankara, Turkey)
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