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Accelerator Technology Team
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Accelerator Technology Team
– Prof. Toms Torims
– Guntis Pikurs PhD student 
– Dr. Andris Ratkus 

– Luca Piacentini PhD student*
– Lazar Nikitović PhD student*
– Kristaps Paļskis PhD student*
– Tobia Romano (PoliMi/ RTU) PhD student*

– Vincenzo Alberto Sansipersico PhD student*
– Aurēlija Viņķe Bachelor student
– Dairis Rihards Irbe Bachelor student

* RTU/UL Particle Physics and Accelerator Technologies study programme
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Accelerator Technology Team

Graduates
– Ekaterina Tskhay MSc student 2021

– Dagnija Kroģere MSc student 2022

– Viesturs Lācis MSc student 2023
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Accelerator projects
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Innovation Fostering in Accelerator Science 
and Technology (I.FAST)
§ WP1: Management, coordination and dissemination

– Task 1.2: Information Flow Management and Cross-coordination (Task Leader RTU)

§ WP10: Advanced Accelerator Technologies (Coordinator RTU)
– Task 10.1: Coordination and Communication (Task Leader RTU)
– Task 10.2: Additive Manufacturing - Survey of applications and potential developments
– Task 10.3: Refurbishment of accelerator components by AM technologies (Task Leader RTU)

§ WP12: Societal Applications
– Task 12.1 sub task 3: Environmental applications of electron beam
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Student theses
§ Guntis Pikurs PhD thesis:
Research on performance improvement of accelerator and detector 
components by additive manufacturing 

§ Tobia Romano PhD thesis:
Investigation on the sintering behaviour of pure copper processed via 
additive manufacturing

§ Dagnija Krogere MSc thesis (Defended):
Research of additive manufacturing applications and strategies for 
repairing particle accelerator components 

§ Viesturs Lacis MSc thesis (Defended):
Laser Polishing of Additively Manufactured RFQ Prototype

Follow his talk @11:30 (link)

Follow his talk @12:15 (link)

Was @poster Session

https://indico.cern.ch/event/1288731/contributions/5585501/
https://indico.cern.ch/event/1288731/contributions/5585514/
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Results so far
§ Task 10.3 Deliverable was submitted and approved 

Reported about:
– AM state of the art in the accelerator community
– Possible AM repair strategies for accelerators
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Results so far
§ Task 10.3 Deliverable was submitted and approved 

Reported about:
– AM state of the art in the accelerator community
– Possible AM repair strategies for accelerators
– Case study: Ta cathodes repair by two AM technologies



1111

Results so far
§ Pure Cu (Cu-ETP) RFQ prototypes manufactured by AM

¼ RFQ  L= 95 mm
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Results so far
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Results so far
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Results so far
§ Pure Cu (Cu-ETP) RFQ prototypes manufactured by AM

L= 250 mm

Before After

Post-procesed and machined

Vacuum tests at IJCLab (currently)

Post-procesing

RF tests at CERN will follow
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Accelerator projects
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Heavy Ion Therapy Research Integration

§ WP 7: Advanced accelerator and gantry design

– Task 7.4: Injector Linac Design

– Task 7.5: Integration of an innovative superconducting 
gantry: optics, mechanics, beam delivery 

Courtesy:  M. Vretenar
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Student theses
§ Lazar Nikitovics PhD thesis:
Design study of a high-frequency linear accelerator for the 
purposes of injection into a therapy synchrotron and parallel 
production radioisotopes
§ Luca Piacentini PhD thesis:
Mechanical integration of systems, instruments and 
components of a carbon ion rotating gantry for medical 
treatments

§ Dairis Rihards Irbe Bachelor thesis:
Designing of gantry mechanical
components

Courtesy:  L. Nikitovic

Courtesy:  L. PiacentiniCourtesy:  D. Irbe

Was @poster Session

Was @poster Session

Was @poster Session
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1 Posters
2 Publications

IPAC’23 Proceedings: 
https://www.ipac23.org/preproc/index.html

MDPI Journal Machines:
https://www.mdpi.com/2075-1702/11/10/929

Results so far

HITRIplus Deliverables: 
– Task 7.4 (submitted) 
– Task 7.5 (work in progress)

Courtesy:  L. Nikitovic

https://www.ipac23.org/preproc/index.html
https://www.mdpi.com/2075-1702/11/10/929
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HITRIplus Annual meeting and Workshop 

https://indico.cern.ch/event/1256528/

https://indico.cern.ch/event/1246177/

https://indico.cern.ch/event/1256528/
https://indico.cern.ch/event/1246177/
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Accelerator projects
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Next Ion Medical Machine Study
§ Developing new technologies for the future generation of 

accelerators for cancer therapy

Courtesy:  K. Palskis
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§ Kristaps Paļskis PhD thesis: Studies of different ion 
types and their use for radiation therapy, FLASH therapy 
aspects. Optimization of ion beam parameters for very 
high dose rate (FLASH) radiotherapy

§ Vincenzo Alberto Sansipersico PhD thesis: 
Optimization and Integration of a 4He2+ Synchrotron for 
Cancer Therapy

§ Aurēlija Viņķe Bachelour thesis: Studies of proton 
radiography

Courtesy:  K. Palskis

SFUD field VHEE field

FLASH effect modeling for Ions

Student theses

Presented @9:55 (link)

https://indico.cern.ch/event/1288731/contributions/5585498/
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2 Posters
1 Publications

Results so far

Courtesy:  K. Palskis
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Other activities
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CERN TE-VSC



2828

CERN TE-VSC
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L= 350 mm

CERN TE-VSC
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L= 350 mm

CERN TE-VSC
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TE-VSC

L= 350 mm

The Memorandum of Understanding 
has been signed by RTU 
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CERN Summer Student Programm
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CERN Summer Student Programm
Student: Kristupa Seskauskaite (KTU) tasks:
§ AM component and surface characterisation
§ Measurements
§ Design evaluation
§ Continuation with Bachelor thesis

SR Absorber test sample (95 mm)
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CERN Summer Student Programm
Student: Kristupa Seskauskaite (KTU) tasks:
§ AM component and surface characterisation
§ Measurements
§ Design evaluation
§ Continuation with Bachelor thesis

Was @poster Session

Courtesy:  K. Seskauskaite

SR Absorber test sample (95 mm)
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CERN Summer Student Programm
Student: Dairis Irbe (RTU) tasks:
§ Design of support structure for nozzle components
§ Evaluation of design 
§ Continuation with Bachelor thesis

Courtesy:  D. Irbe
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CERN Summer Student Programm

Courtesy:  D. Irbe

Student: Dairis Irbe (RTU) tasks:
§ Design of support structure for nozzle components
§ Evaluation of design 
§ Continuation with Bachelor thesis

Was @poster Session



3737Riga Technical University

Source:  M. Vretenar et al., IPAC2022
FLASH therapy

AM for accelerators

Building the expertise in Accelerator 
Technologies

Courtesy:  L. Piacentini

Courtesy:  L. Nikitovic

Courtesy:  K. Palskis

§ Project initiative: Advanced Particle Therapy center in the 
Baltic States
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Andris Ratkus
Accelerator Technology Group Leader

Participation in Accelerator 
Projects
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3939Riga Technical University

AM Technology
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AM Technology

Source: Fraunhofer IWU

Powder Bead Fusion
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Accelerator Requirements

*RFQ Requirements
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Accelerator Requirements

*RFQ Requirements
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Accelerator Requirements

*RFQ Requirements
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Accelerator Requirements

*RFQ Requirements



4545Riga Technical University

He leakage test
First test for Ultra High Vacuum applications

Thanks to CERN TE-VSC and Cedric GARION

The aim of this research is to find the minimum pure copper AM wall thickness limits 
applicable for UHV by using specially designed test membranes 

Z = 2.5; 2; 1.5; 1; 0.75; 0.5 mm
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He leakage test
First test for Ultra High Vacuum applications

Thanks to CERN TE-VSC and Cedric GARION

The aim of this research is to find the minimum pure copper AM wall thickness limits 
applicable for UHV by using specially designed test membranes 

During the test vacuum level of 10-3 mbar was provided

Z = 2.5; 2; 1.5; 1; 0.75; 0.5 mm
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He leakage test
First test for Ultra High Vacuum applications

Thanks to CERN TE-VSC and Cedric GARION

The aim of this research is to find the minimum pure copper AM wall thickness limits 
applicable for UHV by using specially designed test membranes 

The leak detector threshold value is set at 
1∙10-10mbar∙l∙s- 1 

Results

Z = 2.5; 2; 1.5; 1; 0.75; 0.5 mm
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High voltage holding test

Thanks to CERN SY-RF team and Walter WUENSCH
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High voltage holding test
HV characteristics are related to surface roughness values and chosen material, 
therefore, the aim is to clarify AM pure copper surfaces performances in as-built 
conditions. 

Thanks to CERN SY-RF team and Walter WUENSCH
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High voltage holding test

Ra = 8.28 ± 0.89 and 10.67 ± 1.16 μm 
Rz = 42.10 ± 5.33 and 52.76 ± 7.56 μm 
(two perpendicular measurements) 

HV characteristics are related to surface roughness values and chosen material, 
therefore, the aim is to clarify AM pure copper surfaces performances in as-built 
conditions. 

Thanks to CERN SY-RF team and Walter WUENSCH
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High voltage holding test
Initial results: Test 1 (Gap 270𝜇m) 

Vacuum pumdown

Thanks to CERN SY-RF team and Walter WUENSCH
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High voltage holding test
Initial results: Test 1 (Gap 270𝜇m) 

Vacuum pumdown HV holding test

Test 1 reached a stable 26 MV/m (equivalent 
to the system maximum voltage of 7 kV ) 

Thanks to CERN SY-RF team and Walter WUENSCH
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High voltage holding test
Initial results: Test 2 (Gap 115𝜇m)

The same preconditioned cathode and anode were used for test 2

Thanks to CERN SY-RF team and Walter WUENSCH

Gap reduction by remachining shoulder hight
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High voltage holding test
Initial results: Test 2 (Gap 115𝜇m)

Vacuum pumdown

Thanks to CERN SY-RF team and Walter WUENSCH
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High voltage holding test
Initial results: Test 2 (Gap 115𝜇m)

HV holding testVacuum pumdown

Thanks to CERN SY-RF team and Walter WUENSCH

Electrical Field reached a stable 50 MV/m;
(40 MV/m corresponds to the operating conditions 
of the compact 750 MHz RFQ design of CERN) 
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High voltage holding test

Thanks to CERN SY-RF team and Walter WUENSCH
Courtesy:  C. Serafim
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High voltage holding test

Thanks to CERN SY-RF team and Walter WUENSCH

Further tests with: 
•Smaller gap height – 60𝜇m; 
•HV Tests after surface post-processing;
•Test of built direction and laser source influence

Courtesy:  C. Serafim
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3 Posters
2 Publications 

IPAC’23 Proceedings: https://www.ipac23.org/preproc/index.html

Results

https://www.ipac23.org/preproc/index.html
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Thank you!


