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				The IPAC’23 app, available in both the Apple and Android app stores, provides the most up-to-date information on the conference.
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				Introduction

				Student participation is a relevant aspect of all IPACs.

				Thanks to the contribution of several organisations and institutes worldwide, IPAC’23 has organised a vibrant programme for students offering a chance for the new members of the community to interact with their peers and all the community and to present their results and ideas.

				Besides the traditional special student poster session, which is described in this booklet, IPAC’23 student program has foreseen, for the first time in the IPAC series, a programme of lectures in the days before the conference providing an overview of the different types of accelerators and technologies covered by the conference programme. 

				Hours, location and set up 

				Sunday, May 7, 2023From 2:00 pm to 6:00 pmSala Mosaici 2 (Palazzo del Casinò), 3rd floor 

				All students receiving a grant to attend the conference must present their work in this session, and must submit a contribution to the proceedings. Posters presented at this session will be considered for a prize for best student posters. 

				Student posters are presented twice during the conference: during the student poster session and during the poster sessions. 

				Posters should be set up from 8:30 am on Sunday, May 7, and students should attend to their posters for interactions with judges and conference delegates from 2:00 pm to 6:00 pm. 

				Students are also asked to remove their posters at the end of the session. Any poster left on its poster board after 6:30 pm will be removed. 
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				Prizes and judging

				The student poster session is separate from the main poster session and is an opportunity to showcase work of the students.

				Best student posters will be awarded to 2 students whose work, presented in the special session for students (Sunday, May 7, between 2:00 pm and 6:00 pm) is particularly meritorious. 

				Each winner will receive a cash prize of 500,00 EUR, presented during the Accelerator Prizes Special Session during IPAC’23 on Thursday, May 11 afternoon. 

				The evaluation committee will judge and decide the winners of the two conference prizes for the best student posters. Main criteria for the best poster selection are presentation and clarity, quality of the poster, the student’s contribution, and scientific and technical merit. 

				All students should attend their posters for interactions with judges and conference delegates between 14:00 – 18:00. 

				All delegates and exhibitors are encouraged to visit the student poster session.
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				The accelerator community and the organising committee of the International Particle Accelerator Conference (IPAC) recognizes significant contribution of students. 

				To support their development, it is crucial that they are provided with the opportunity to interact with their peers from different countries at the conference. For this reason, this conference series coordinate with numerous organizations and institutes internationally to raise funds for the student support programme. 

				Thanks to the sponsorship of laboratories and institutions in each region, 100 grants have been offered to students in the field of accelerator science to attend IPAC’23.

				We warmly thank the sponsoring organisations and institutes worldwide for funding the IPAC’23 grant programme!

				The generous sponsors for student grants this year are:
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				SUPM001

				Evaluation of the Impact of REBCO Coated Conductors on the Resistive Wall Impedance of the FCC-hh

				Nikki Tagdulang (ALBA Synchrotron Light Source).

				Montserrat Pont, Thomas Günzel (ALBA-CELLS Synchrotron), Juan O’Callaghan Castella (Universitat Politécnica de Catalunya).

				The beam screen for the Future Circular hadron-hadron Collider (FCC-hh) has a baseline design based on a copper (Cu) coating. Calculations have indicated that the resistive wall impedance will be the major contributor to the beam impedance for the FCC-hh at both injection and col-lision and that Cu might be on the limit to ensure beam stability. To increase the safety mar-gin, it is desirable to reduce the resistive wall impedance. In this contribution, we present an approach to reduce the beam impedance based on the reduction of the surface resistance of the beam screen coating by using High-Temperature Superconductors based on REBaCu3O7-x coated conductors (REBCO-CCs). These HTS-CCs have transition temperatures around 90K, and critical current densities which are high enough even in the presence of strong magnetic field, being therefore good candidates to substitute Cu in the FCC-hh beam screen which will be op-erating at around 50K and under a magnetic field of 16T. Using experimental data generated on the surface impedance of REBCO-CCs, CST simulations have been performed and the beam impedance has been estimated for an elliptical beam screen with the same vertical dimensions as that of a pure Cu beam screen. A position and REBCO-CCs contribution dependence study to determine the optimum beam screen configuration will be shown. Resistive wall impedance studies using an ellipse is a step forward towards determining the performance of the REB-CO-CCs on the FCC-hh beam screen.

				SUPM002

				Helical undulators from magnetized helices and ring sectors

				Eyal Magori (Ariel University).

				Nezah Balal, Vladimir Bratman (Ariel University).

				A periodic system of spirally arranged magnetized annular sectors creates near the axis a he-lical field, which is close in structure and magnitude to the field in the set of helical magnets. Such a system of relatively few available magnets can be easier to manufacture and assemble than a system containing magnetized helices made from a single piece. In this paper, we the-oretically study the dependence of the helical field on the number of sectors per undulator period. Short prototypes consisting of longitudinally and radially magnetized sectors, as well as a hybrid system assembled from longitudinally magnetized NdFeB sectors and preliminarily non-magnetized steel helices, was experimentally studied. The maximum measured value of the field on the axis of an undulator with a period of 2 cm and a relatively large inner diameter of 8 mm is 0.7 T. Such undulators can provide a large oscillatory electron velocity and seem promising for increasing the efficiency of FELs and IFELs in various frequency ranges.
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				SUPM003

				Slow Extraction Techniques from Fixed Field Accelerators

				Adam Steinberg (Cockcroft Institute), Rebecca Taylor (CERN).

				Elena Benedetto (South East European International Institute for Sustainable Technologies), Jaroslaw Pasternak (Science and Technology Facilities Council), Robert Appleby (Cockcroft Institute), Suzanne Sheehy (Australian Nuclear Science and Technology Organisation).

				Fixed Field Accelerators are a candidate for future hadron cancer therapy facilities as their high repetition rate and large energy acceptance enables novel treatment modalities such as high dose rate FLASH. However, conventional dose delivery mechanisms are still necessary, requir-ing continuous beam delivery over 1--30s. This work is the first study of slow extraction from a scaling Fixed Field Accelerator, using the LhARA facility for baseline parameters. At a horizontal tune of 10/3, the intrinsic sextupole strength of the nonlinear FFA magnetic field is sufficient to excite the resonance, although extraction is better controlled using an additional excitation sextupole at a tune close to 8/3, with radiofrequency knock-out extraction. Including consider-ations of issues due to nonlinear fields and limitations required to keep the tune energy-inde-pendent, slow extraction from Fixed Field Accelerators is successfully demonstrated.

				SUPM004

				Absolute Calibration of BSI monitors in the SPS North Area at CERN

				Luana Parsons França (CERN), Maarten Van Dijk (European Organization for Nuclear Research).

				Carsten Welsch (The University of Liverpool), Claudia Ahdida, Federico Ravotti, Federico Roncarolo, Giuseppe Pezzullo, Johannes Bernhard, Markus Brugger, Robert Froeschl, Yann Pira (European Orga-nization for Nuclear Research), Hao Zhang (Cockcroft Institute).

				Developments in current and future experiments in the SPS North Area (NA) and PS East Area (EA) fixed target beam lines at CERN, including the “Physics Beyond Colliders” (PBC) program, require an accurate determination of the number of protons on target (POT). The re-calibra-tion of Beam Secondary Emission Intensity monitors (BSI), recently completed in one of the NA branches, reduced the estimated uncertainty on the absolute POT to a few percent. The calibration is based on an activation technique, applied to metal foils (Al, Cu), installed in front of the BSI and irradiated with the nominal proton intensity for a short period. The number of protons is determined from offline gamma spectrometry analysis of the foils and compared to the total integrated signal of the BSI. A description of the method, data analysis and results, will be presented and followed by considerations intended to standardise the procedure for future regular use in all SPS NA beamlines.

				SUPM005

				Impact of multiple beam-beam encounters on LHC absolute-luminosity calibrations by the van der Meer method

				Joanna Wanczyk (CERN).

				Anne Dabrowski (Northwestern University), David Stickland (Princeton University), Tatiana Pieloni (European Organization for Nuclear Research), Witold Kozanecki (Commissariat à l’Energie Atomique).
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				The LHC particle-physics program requires that the delivered luminosity be measured to an ab-solute accuracy in the 1% range. To this effect, the absolute luminosity scale at each interaction point (IP) is calibrated by scanning the beams across each other according to the van der Meer method. During such scans, the orbit and the shape of the colliding bunches are significantly distorted by their mutual electromagnetic interaction; the resulting biases, if left uncorrected, would absorb a major fraction of the systematic-uncertainty budget on the luminosity calibra-tion. The present report summarizes recent studies of such biases in the single-IP configura-tion, and generalizes it to the more typical case where bunches collide not only at the scanning IP, but also experience additional head-on encounters at up to 3 locations around the ring. Simulations carried out with the COherent-Multibunch Beam-beam Interaction multiparticle code (COMBI) are used to characterize the dependence of beam--beam-induced luminosity-cal-ibration biases on the phase advance between IPs, and to derive scaling laws that relate the multi-IP case to the simpler and better understood single-IP configuration.

				SUPM006

				Problems and Considerations about the Injection Philosophy and Timing Structure for CEPC

				Dou Wang, Meng Li (Chinese Academy of Sciences), Xiaohao Cui (Institute of High Energy Physics).

				Cai Meng, Chenghui Yu, Gang Li, Ge Lei, Jinhui Chen, Tianmu Xin, Zusheng Zhou (Institute of High En-ergy Physics), Jie Gao, Jingru Zhang, Jiyuan Zhai, Xiaoping Li, Yuhui Li (Chinese Academy of Sciences), Yuan Zhang (University of Chinese Academy of Sciences).

				In this paper we will show the injection philosophy and the design of timing and ﬁlling scheme for high luminosity CEPC scheme under diﬀerent energy modes. It is found that the RF fre-quency choice in CDR cannot meet the injection requirements for the bunch number at Z pole. A modiﬁed scheme was proposed to support the design luminosity,which basically meets our current design requirements and retains more ﬂexibility for future high luminosity upgrade.

				SUPM007

				Tunable Monochromatic Gamma Ray Source Design Using Inverse Compton Scattering at Daresbury Laboratory

				Alex Morris (Cockcroft Institute).

				Hywel Owen (Science and Technology Facilities Council), Joe Crone, Laura Corner, Peter Williams (Cockcroft Institute).

				Inverse Compton Scattering (ICS) is an ideal source of tunable monochromatic gamma rays. These gammas have uses for Nuclear Resonance Fluorescence, and production of novel med-ical radioisotopes. The gamma energy can be tuned by changing the electron energy. An ICS source can be made quasi-monochromatic by using low energy spread electron and laser beams, and using a collimator.

				Currently ICS gammas are only available from large synchrotron driven electron sources. These sources suffer from a smaller flux in the desired bandwidth than ERLs or linacs. A new planned gamma source is under consideration as part of the proposed UK-XFEL project, this would in-volve part of the XFEL linac being enabled for an energy recovery mode.

			

		

	
		
			
				IPAC’23 / STUDENT POSTER SESSION GUIDE

			

		

		
			
				11

			

		

		
			[image: ]
		

		
			
				Student Poster Session

			

		

		
			
				A demonstrator experiment to support the UK-XFEL project is being discussed for the upgraded CLARA facility at Daresbury Laboratory. The experiment will scatter Ti:Sapphire laser pulses at 800 nm off 250 MeV electrons. The gammas will be collimated. This experiment will character-ise the source to determine the bandwidth and flux of the source. The maximum energy of the gamma photons in this experiment is 1.48 MeV and the bandwidth of the collimated source is 3.2%.

				In this work I will present simulations of the planned experiment, showing the scattered gam-ma energy, bandwidth and tunability of the source.

				SUPM008

				A Novel Large Energy Acceptance Beamline for Hadron Therapy

				Adam Steinberg (Cockcroft Institute).

				Jacinta Yap (The University of Melbourne), Robert Appleby (Cockcroft Institute), Suzanne Sheehy (Aus-tralian Nuclear Science and Technology Organisation).

				A design study is currently underway at the University of Melbourne for a large energy accep-tance beamline to enable future hadron therapy modalities. As part of the TURBO project, this beam delivery system will be demonstrated using DC Pelletron accelerator, conditioned for H+ and He+ beams up to 3.5MeV. Fixed Field Accelerator optics will be used to maximise momen-tum acceptance, and the dispersion must be minimised at both ends of the transport line for integration into existing or new facilities. This will be the first Fixed Field Accelerator ‘closed dispersion arc’ to be constructed. As part of the design process, the input beam phase space has been characterised and a matching section has been proposed. Our results show that the Pelletron beam can be injected into the novel transport line successfully, and simulations with Zgoubi show that almost zero dispersion will be achievable. This is supplemented by error acceptance studies for both the input beam parameters and the beamline magnetic fields, demonstrating that beam transport can be achieved under realistic circumstances. Now that this design has been completed, we can proceed with construction and testing of this beamline.

				SUPM009

				A Compact Dielectric Grating-Based Charged Particle Bunch Length Diagnostic Device at ARES

				Blae Stacey (Deutsches Elektronen-Synchrotron).

				Ralph Assmann, Thomas Vinatier, Willi Kuropka (Deutsches Elektronen-Synchrotron), Wolfgang Hillert (University of Hamburg).

				Dielectric gratings are used in Dielectric Laser Acceleration due to their high damage thresholds in high acceleration gradients. When an electron bunch passes close to these gratings, it emits radiation, and the features of this radiation will be dependent on the beam position relative to the grating, the bunch charge, and the bunch length. A compact high-resolution diagnostic device will be developed that consists of multiple dielectric gratings with different periodicities; these types of devices are required for the accurate operation of future compact accelerators which are currently undergoing development and testing.
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				The ARES linac at DESY is able to provide sub-fs electron bunches and has a range of high-res-olution diagnostic devices installed, such as the PolariX Transverse Deflecting Structure, which will allow for performance verification of a new diagnostic. The electron bunches can be altered, allowing for the measurement and analysis of the emitted radiation for different bunch lengths and charges. This work will present the current progress in this area, including the presentation and discussion of simulations, and a discussion of the planned experiments at ARES.

				SUPM010

				Spin polarization simulations in the Future Circular Collider e+e- using Bmad

				Yi Wu (Ecole Polytechnique Fédérale de Lausanne).

				Felix Carlier (Ecole Polytechnique Fédérale de Lausanne), Desmond Barber (Deutsches Elektronen-Syn-chrotron), Eliana Gianfelice-Wendt (Fermi National Accelerator Laboratory), Léon van Riesen-Haupt, Tatiana Pieloni (European Organization for Nuclear Research).

				Resonant depolarization is a promising method for the high precision centre-of-mass ener-gy calibrations in the Future Circular Collider e+e- (FCC-ee). Spin polarization simulations are needed to validate this method for the FCC-ee. This study offers an early-stage exploration of the FCC-ee spin simulations using Bmad, aiming to guarantee a sufficient polarization level for energy calibrations. Linear and nonlinear spin simulations reveal the impact of lattice imper-fections on spin polarization. Benchmarking studies with SITROS have been performed with the underlying differences being studied. Furthermore, harmonic spin matching has been explored in the FCC-ee using special optics structures to ensure a high polarization level, and simulations for resonant depolarization are under investigation.

				SUPM011

				Study of LHC e-cloud instabilities using the linearised Vlasov method

				Sofia Johannesson (Ecole Polytechnique Fédérale de Lausanne).

				Giovanni Iadarola (Naples University Federico II).

				Modelling electron cloud driven instabilities using a Vlasov approach enables studying the beam stability on time scales not accessible to conventional Particle In Cell simulation methods. A linear description of electron cloud forces, including the betatron tune modulation along the bunch, is used in the Vlasov approach. This method is benchmarked against macroparticle simulations based on the same linear description of electron cloud forces. Applying high chro-maticity settings is the main mitigation strategy for these instabilities. The effect of chromaticity can be taken into account using the Vlasov method. The Vlasov approach agrees with macro-particle simulations for strong electron clouds, and a stabilizing effect from positive chromati-city can be seen in both approaches. For positive chromaticity, the Vlasov approach shows the existence of weak instabilities which are not observed in the macroparticle simulations. This feature suggests the existence of damping mechanisms that are not captured by the linearized Vlasov equation.
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				SUPM012

				Impedance-induced beam observables in the CERN Proton Synchrotron

				Sébastien Joly (European Organization for Nuclear Research).

				Benoit Salvant, Gil Imesch, Marc Delrieux, Nicolas Mounet, Nicolo Biancacci (European Organization for Nuclear Research), Mauro Migliorati (Istituto Nazionale di Fisica Nucleare - Sez. Roma 1).

				Impedance-induced tune shifts and instability growth rates in the CERN Proton Synchrotron are studied thanks to the recently updated impedance model of the machine. These beam observables are calculated using both Vlasov solvers and macroparticle tracking simulations, and the results are compared with the values measured during dedicated campaigns. Thanks to improvements in the measurement procedure, including the careful monitoring of losses, bunch length, linear coupling and chromaticity, uncertainties on the tune shifts were noticeably reduced compared to previous studies. Moreover, impedance localisation measurements were carried out, using the phase advance between various BPMs around the ring. Finally, the effect of linear chromaticity on tune shift slopes and growth rates has been examined, allowing for a detailed comparison with both past measurements and simulations.

				SUPM013

				Benchmark and performance of beam-beam interaction models for XSUITE

				Peter Kicsiny (European Organization for Nuclear Research).

				Daniel Schulte, Tatiana Pieloni, Xavier Buffat (European Organization for Nuclear Research), Giovan-ni Iadarola (Naples University Federico II), Mike Seidel (Paul Scherrer Institut).

				The understanding of beam-beam effects, which influence the choice of the FCC-ee design pa-rameters in several aspects, require sophisticated and high-performance numerical simula-tions. The self-consistent study of the interplay of several nonlinear dynamical phenomena resulting from collisions in the machine is key to accurately assess its potential performance. Although current simulation frameworks can address specific aspects of the dynamics sepa-rately, they are difficult to interface with each other for more complex studies. To address this challenge, Xsuite, a new general purpose software framework for beam dynamics simulations, is currently under development. We discuss the implementation of the beam-beam interaction in this new toolkit and the evaluation of its performance on multiple platforms.

				SUPM014

				Radiation levels produced by the operation of beam-gas detectors in the LHC tunnel

				Daniel Prelipcean (European Organization for Nuclear Research).

				Bernadette Kolbinger, Giuseppe Lerner, Helene Guerin, James Storey, Kacper Bilko, Ruben Garcia Alia (European Organization for Nuclear Research), Roberto Kersevan (CERN).

				The Large Hadron Collider (LHC) at CERN is equipped with instruments that exploit collisions between beam particles and gas targets, such as the Beam Gas Vertex (BGV) or the Beam Gas 
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				Curtain (BGC) monitors. By design, their operation induces secondary particles used to mea-sure beam properties, but also to radiation showers in the tunnel that result in radiation levels proportional to the beam intensity and gas pressure. In this work, we characterize such radia-tion showers using data from LHC operation and Monte Carlo

				simulations with the FLUKA code.

				SUPM015

				First measurements of fourth and fifth order chromaticity in the LHC

				Mael Le Garrec (European Organization for Nuclear Research).

				Ewen Maclean, Rogelio Tomas (European Organization for Nuclear Research), Felix Carlier (Ecole Polytechnique Fédérale de Lausanne).

				Chromaticity up to the third order in the LHC has been well observed in the LHC’s first and second operational runs, with regular beam-based measurements performed during commis-sioning and machine development. In previous runs however, no higher-order chromaticity could be observed. In 2022, dedicated collimators setups meant optics measurements could benefit from an improved range of momentum-offset for the chromaticity studies. This allowed the observation of fourth and fifth order chromaticity in the LHC at 450GeV for the first time. Measurements were performed for several machine configurations. In this paper, results of the higher order non-linear chromaticity are presented and compared to predictions of the LHC magnetic model.

				SUPM016

				Comparison of 352 MHz LINAC structures for injection into an ion therapy accelerator

				Lazar Nikitovic (European Organization for Nuclear Research).

				Maurizio Vretenar, Toms Torims (European Organization for Nuclear Research).

				In the frame of ongoing initiatives for the design of a new generation of synchrotron-based accelerators for cancer therapy with ion beams, an analysis of linac designs has been started, to address a critical element with strong impact on performance and cost of the accelerator. The goal is to identify alternatives at lower cost and similar or possibly smaller footprint than the standard 217 MHz injector presently used in all carbon therapy facilities in Europe. As an additional feature, a new linac design can be tailored to produce radioisotopes for treatment and diagnostics in parallel with operation as synchrotron injector.

				In this paper is analysed the attractive option of moving to 352 MHz frequency, to profit of reliable mechanical designs already developed for protons and of the cost savings that can be obtained using as RF power sources klystrons with a much lower cost per Watt than tubes or solid-state units.

				The paper will present a Quasi-Alvarez Drift Tube Linac (DTL) version of an injector linac for car-bon ions at q/m=1/3 and compare it with recently developed DTL and IH designs. The option of a separated-IH type linac will be also discussed, together with a standard IH design at 352 MHz. Finally, a DTL design at 352 MHz for injection of fully stripped helium ions into the synchrotron will be presented.
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				SUPM017

				Calibration of the LHC Diamond Beam Loss Monitors for LHC Run 3

				Sara Morales Vigo (European Organization for Nuclear Research).

				Belen Salvachua, Christos Zamantzas, Eva Calvo Giraldo, Manuel Gonzalez-Berges (European Or-ganization for Nuclear Research), Carsten Welsch (The University of Liverpool), Joseph Wolfenden (University of Liverpool).

				A set of twelve Polycrystalline Chemical Vapour Deposition (pCVD) diamond detectors are in-stalled in the beam injection, extraction and betatron collimation areas of the Large Hadron Collider (LHC) as fast beam loss monitoring detectors. Their high-radiation tolerance and time resolution in the order of a few ns makes them an ideal candidate to monitor bunch-by-bunch losses in the LHC beams, which have a nominal bunch separation of 25 ns. Considering their location in some of the most critical areas for beam loss studies, a signal-to-lost-particle cali-bration of these detectors provides a useful insight of the various LHC bunch-by-bunch beam loss mechanisms.

				This contribution shows the principle of the calibration of the LHC diamond Beam Loss Moni-tors (dBLMs) as well as a description of the machine tests run to study and perform this calibra-tion. A number of use cases, including the follow-up of bunch-by-bunch losses during injection or during nominal operation at top energy, are also presented.

				SUPM018

				CLIC BDS 7 TeV design

				Enrico Manosperti (European Organization for Nuclear Research).

				Andrii Pastushenko, Rogelio Tomas (European Organization for Nuclear Research).

				The Compact Linear Collider (CLIC) is a proposed linear accelerator designed to collide elec-trons and positrons at energies up to 3 TeV. In order to explore new physics and to be more competitive with other collider projects, CLIC is exploring the increase of the center-of-mass energy to 7 TeV. The CLIC Beam Delivery System (BDS) transports the lepton beams from the exit of the Main Linac to the Interaction Point (IP). This paper reports on the studies and the challenges of the new BDS design, such as minimizing the extent of trajectory bending for colli-mation and chromaticity correction to reduce the effects from synchrotron radiation, ensuring a good transverse aberration control at the IP.

				SUPM019

				Damage Experiment with Superconducting Sample Coils - Experimental Setup and Observations during Beam Impact

				David Gancarcik (European Organization for Nuclear Research).

				Andreas Grau, Anke-Susanne Mueller, Axel Bernhard, David Saez de Jauregui, Nicole Glamann (Karl-sruhe Institute of Technology), Carmine Senatore, Marco Bonura (Geneva University), Christoph Wi-esner (Goethe Universität Frankfurt), Cédric Hernalsteens, Daniel Wollmann, Stefan Thomsen (Eu-ropean Organization for Nuclear Research), Damien Zurmuehle (University of Geneva), Falastine Abusaif (Forschungszentrum Jülich GmbH).
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				The damage mechanisms and limits of superconducting accelerator magnets caused by the im-pact of high-intensity particle beams have been the subject of extensive studies at CERN in the recent years. Recently, an experiment with dedicated racetrack coils made of Nb-Ti and Nb3Sn strands was performed in CERN’s HiRadMat facility. In this paper, the design and construction of the sample coils as well as the results of their qualification before the beam impact are de-scribed. Furthermore, the experimental setup is discussed. Finally, the measurements during the beam experiment such as the beam-based alignment, the observations during the impact of 440 GeV protons on the sample coils and the obtained hotspots and temperature gradients are presented.

				SUPM020

				Longitudinal loss of Landau damping in the CERN Super Proton Synchrotron at 200 GeV

				Leandro Intelisano (European Organization for Nuclear Research).

				Heiko Damerau, Ivan Karpov (European Organization for Nuclear Research).

				Landau damping plays a crucial role in preserving single-bunch stability. In view of delivering beam to the High-luminosity LHC (HL-LHC), the Super Proton Synchrotron (SPS) must double the intensity per bunch. In this intensity range, the loss of Landau damping (LLD) in the longitu-dinal plane can pose an important performance limitation. Observation of the beam response to a rigid-bunch dipole perturbation is a common technique to study the LLD. In this contribu-tion, measurements for a single bunch at 200 GeV in a double-harmonic RF system with the higher harmonic voltage at four times the fundamental RF frequency are presented, showing the impact on Landau damping. When both RF systems are in counter-phase (bunch length-ening mode), the damping is only preserved within a specific bunch length range. Beyond the analytical estimates, the observations are moreover compared to the results from novel sta-bility criteria implemented in the semi-analytical code MELODY, as well as with macroparticle simulation in BLonD.

				SUPM021

				Beam Loading Effects in Standing-Wave LINACs and their Implementation into the Particle Tracking Code RF-Track

				Javier Olivares Herrador, Andrea Latina (European Organization for Nuclear Research).

				Daniel Esperante, Nuria Fuster (Instituto de Física Corpuscular), Benito Gimeno-Martinez (Val Space Consortium).

				Accelerating technology is evolving towards compactness and high intensity. In such a scenario, beam loading effects result in significant energy losses for long trains of bunches. To address these effects, we generalised the Beam Loading module of the tracking code RF-Track to allow the study of beam loading independently of the particle type and velocity or the accelerating cavity design. This paper describes the implementation of this effect in standing wave (SW) structures. Particular attention has been devoted to guns for photoinjectors, where causality plays an important role, and one must address the non-ultrarelativistic behaviour of the emit-ted particles. Finally, we will discuss the simulation of these effects in the CLEAR facility at CERN.
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				SUPM022

				Beam Dynamics for Concurrent Operation of the LHeC and the HL-LHC

				Tiziana von Witzleben (European Organization for Nuclear Research).

				Bernhard Holzer (European Organization for Nuclear Research).

				The Large Hadron Electron Collider (LHeC) is an option for CERN to construct an energy recov-ery linear accelerator tangentially to the HL-LHC (High Luminosity

				Large Hadron Collider) and would enable deep inelastic scattering collisions between electrons and protons. In this design, one of the proton beams of the

				HL-LHC goes into collision with the electron beam, while the second proton beam

				is guided around the collision in this interaction point. The e-p interaction is

				designed to operate concurrently with p-p collisions in ATLAS, CMS and LHCb.

				The interaction region is laid out for alternate e-h and h-h data taking using

				a common detector with ALICE, suitable for this novel way of operation. It

				therefore requires a highly precise beam optics and orbit for the three beams:

				the two proton beams of the HL-LHC, as well as the electron beam from the

				energy recovery linac. The highly asymmetric optics and orbits of the two proton beams, allow-ing concurrent operation of the HL-LHC experiments and e-p

				collisions, have been modelled in MADx. The impact of an optimized electron

				minibeta insertion, focusing and bending the electrons, on the proton beam

				dynamics has been considered.

				SUPM023

				Kaon beam studies employing coventional hadron beam concepts and the RF-separation technique at the CERN M2 beam line for the future AMBER experiment

				Fabian Metzger (European Organization for Nuclear Research).

				Alexander Gerbershagen (Particle Therapy Research Center), Anna Baratto Roldan, Bastien Rae, Di-panwita Banerjee, Florian Stummer, Johannes Bernhard, Maarten Van Dijk, Markus Brugger, Niko-laos Charitonidis, Robert Murphy, Silvia Schuh-Erhard, Vasiliki Stergiou (European Organization for Nuclear Research), Bernhard Ketzer (Universitaet Bonn), Carlo Alberto Mussolini, Luke Dyks (Oxford University), Elisabetta Parozzi (Universita Milano Bicocca), Laurence Nevay (CERN), Laurent Gatignon (Lancaster University), Pascal Simon (GSI Helmholtzzentrum für Schwerionenforschung GmbH).

				The future AMBER experiment aims to measure the inner structure and the excitation spectra of kaons with a high intensity kaon beam at the CERN secondary beam line M2. One way to identify the small fraction of kaons in the available beam is tagging with the help of differential Cherenkov detectors (CEDARs), whose detection efficiency depends critically on the beam par-allelism. In the framework of the Conventional Beams Working Group of the Physics Beyond Colliders Initiative at CERN, several possible improvements of the conventional beam optics have been studied, trying to achieve a better parallelism, investigating especially the reduction of multiple scattering. Additionally, with the aim of increasing the Kaon purity of the beam, a Radio-Frequency separation technique has been also studied. This method exploits the dif-ferences in velocity due to the particle mass in the beam, kicking out unwanted particles with 
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				the help of two RF cavities. The limitations posed by the beam line for intensity and purity will be presented along with preliminary results of the potential purity and intensity reach of the RF-separated beam. Finally, the RF-separated beam is compared with the conventional hadron beam in terms of potential physics reach.

				SUPM024

				Strongly Curved Super-Conducting Magnets: Beam Optics Modeling and Field Quality

				Elena Benedetto (South East European International Institute for Sustainable Technologies).

				Andrea Latina, Dora Veres, Ewa Oponowicz, Luca Garolfi, Riccardo De Maria (European Organization for Nuclear Research), Daniel Barna, Tamas Vaszary (Wigner Research Centre for Physics), Enrico Felcini, Guglielmo Frisella, Marco Pullia, Marika D’Addazio (Centro Nazionale di Adroterapia Oncolo-gica), Hannah Norman (Cockcroft Institute).

				Superconducting dipoles with a strong curvature (radius smaller than 2 meters, for an aperture of about 100 mm and a length of 1-3 meters) are required for applications where compactness is key, such as the synchrotron and gantry for Carbon-ion therapy developed within the Euro-pean program HITRIplus.

				Such magnets challenge several assumptions in the field description and put to the test the range of validity of beam optics codes. In particular, the equivalence that holds for the straight magnets between the transverse multipoles description obtained from the Fourier analysis (used for magnet design and measurements) and the Taylor expansion of the vertical field component along the horizontal axis (used in beam optics) is not valid any longer. A proper fringe field modelling also becomes important, due to the curved geometry and the aperture being large compared to the magnetic length.

				We explore the feasibility and the limits of modeling such magnets with optics elements (such as sector bends and multipoles), which allows parametric optics studies for optimization, field quality definition and fast long-term multi-pass tracking.

				SUPM025

				PLACET3: 6D tracking through PETS’ and accelerating structures’ wakefields

				Raul Costa (European Organization for Nuclear Research).

				Andrea Latina (European Organization for Nuclear Research), Maja Olvegaard (Uppsala University).

				We present the latest updates to the PLACET3 tracking package which focus on the impact of both transverse and longitudinal wakefields on a beam travelling through accelerating and de-celerating structures. The main focus of this update was the first implementation of 6D tracking through Power Extraction and Transfer Structures (PETS) for the Compact Linear Collider (CLIC) which is described through short and long-range longitudinal wakefields. Additionally, we pres-ent the impact of different numerical schemes on the computation of wakefields in accelerating structures.
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				SUPM026

				The use of beam instrumentation for real time FLASH dosimetry: experimental studies in the CLEAR facility

				Vilde Rieker (European Organization for Nuclear Research).

				Alexander Malyzhenkov, Roberto Corsini (European Organization for Nuclear Research), Avni Aksoy (Ankara University Institute of Accelerator Technologies), Joseph Bateman (John Adams Institute), Pierre Korysko (Oxford University), Wilfrid Farabolini (Commissariat à l’Energie Atomique).

				Real-time dosimetry for ultra-high dose-rates (UHDR) and Very High Energy Electrons (VHEE) is a challenge which is currently being studied using the electron beam at CERN Linear Accelera-tor for Research (CLEAR). These studies are motivated by the demand for reliable dosimetry for FLASH radiotherapy. This mode of irradiation relies on UHDR, a dose rate regime where con-ventional dosimetry monitors such as ionization chambers saturate. One potential approach is the use of a calibrated beam-based dosimetry method. The existing beam instrumentation provides real-time information on charge and both transverse and longitudinal profiles of the pulses, as well as making possible a measurement of the beam Twiss parameters. In the con-text of achieving a real-time prediction of the dose deposition, this paper presents experimen-tal studies of the correlation of these parameters with the read-out of passive and dose-rate independent methods such as radiochromic films, and compares them with simulation results.

				SUPM027

				Simulation of tune sweep slow extraction improvement via transverse emittance exchange at GSI SIS18

				Jiangyan Yang, Peter Forck, Philipp Niedermayer, Rahul Singh, Stefan Sorge (GSI Helmholtzzentrum für Schwerionenforschung GmbH).

				Slowly extracted beams from a synchrotron have temporal fluctuations, the so-called spill micro structure. The reason is related to power supply ripples that act on the quadrupole magnets, leading to unintended tune fluctuations during extraction. The spill micro structure is influ-enced by many factors, machine parameters, such as sextupole strength, and beam quantities, such as transverse beam emittance. Reducing the beam size at the horizontal extraction plane showed an improvement of the spill micro structure, which was realized by utilizing the trans-verse emittance exchange by passing a horizontal-vertical coupling resonance at the flattop before the extraction. An experimental campaign was carried out at GSI synchrotron SIS18, and the improvement of the spill micro structure was observed. This contribution presents related simulations using two beam dynamics simulation tools, MAD-X and Xsuite, and the comparison of the two simulation platforms. The comparison to the measurement results is discussed in detail.

				SUPM028

				The Double Drift Double Harmonic Buncher (DDHB) and Acceptance Investigations at Linac and Cyclotron Injections

				Ezgi Sunar (Goethe Universität Frankfurt).

				Marc Syha (BEVATECH), Rudolf Tiede, Ulrich Ratzinger (Goethe Universität Frankfurt).
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				Nowadays, high-current accelerators demand high particle transmission and reduced longitu-dinal emittance; hence, effective bunching systems are requested. The concept based on an ef-ficient, compact design called “Double drift Double Harmonic Buncher - DDHB” fulfills these two requirements for a c.w. or pulsed beam injection into an RFQ, a DTL, or a cyclotron. The propos-al is associated with two buncher cavities separated by a drift space and an additional drift at the end of the system for longitudinal beam focus at the entrance of the next accelerator unit, whose candidates can be one of the mentioned above. The investigations are focused on ex-ploring accurate acceptance rates. To obtain successful and understandable outputs from the DDHB concept, a new multi-particle tracking beam dynamics code called “Bunch Creation from a DC beam - BCDC” has been developed for detailed investigations of space charge effects. It allows to calculate the transformation of intense dc beams into particle bunches in detail with a selectable degree of space charge compensation at every location. This paper presents the results from various investigations with and without space charge effects.

				SUPM029

				Beam dynamics and electron optics for dark field imaging in the SEALAB Photoinjector

				Benat Alberdi-Esuain (Helmholtz-Zentrum Berlin).

				Ultrafast electron probing techniques offer unique experimental tools to access the structural dynamics of ultrafast photoinduced processes in molecular and condensed phase systems. Here we propose to employ the exceptional and versatile electron beam parameters of the SEALAB Photoinjector to develop a unique facility for ultrafast electron diffraction and imaging (UED and UEI) dedicated to experiments with high sensitivity in space, energy, and time. The complete design course for such facility is presented in this work. The study of the beam dy-namics in the SEALAB Photoinjector is tackled first. The aim is to achieve ultra-short electron pulses and low energy spread while keeping the arrival time stability and the emittance at a minimum for high spatial and temporal resolutions. Then, the design of the electron optics is performed to switch between diffraction and direct imaging modes while minimizing the ab-errations and offering variable magnification. The beam-line modifications to enable dark field imaging are introduced. Finally, possible diagnostics methods are discussed and the results of an experimental campaign for emittance and spatial resolution characterization with appropri-ate beam conditions for UED and UEI are presented.

				SUPM030

				Development of an Ion-Acoustic Dose-Deposition Mapping System for LhARA

				Maria Maxouti (Imperial College London).

				Hin Tung Lau, Josie McGarrigle (Imperial College London), Anthea MacIntosh-LaRocque, Kenneth Long (Imperial College of Science and Technology), Emma Harris, Jeffrey Bamber (The Joint Department of Physics, Institute of Cancer Research and Royal Marsden NHS Foundation Trust), Ben Smart, John Matheson (Science and Technology Facilities Council), Colin Whyte (University of Strathclyde), Ben Cox (Department of Medical Physics and Biomedical Engineering).
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				LhARA, the Laser-hybrid Accelerator for Radiobiological Applications*, is a proposed facility for the study of proton and ion radiation biology. The accelerator is designed to deliver a variety of ion species over a wide range of spatial and temporal profiles at ultra-high dose rates. The fa-cility requires that the deposited dose distribution be measured in real-time. For this purpose, an ion-acoustic dose mapping system has been developed that, exploits the ultrasound waves generated by the ion beam**. The feasibility of this approach is being evaluated using a two-stage simulation.

				A water phantom modelled in Geant4 with beam energies up to 250 MeV is used to calculate the energy deposited by the beam as a function of position and time. The time-dependent 3D energy distribution is then used as the source in k-Wave to simulate the ion energy generation of acoustic (pressure) waves and their propagation in the three-dimensional space. A hemi-spherical acoustic sensor array is also simulated and its ability to reconstruct the generated pressure distribution is evaluated.

				The results show that the 3D deposited-energy distribution can be reconstructed with sub-mil-limetre accuracy and suggest, that further development of the system can lead to real-time, non-invasive Bragg peak localization and dose deposition profile measurement during ion-beam therapy.

				SUPM031

				Monochromatization Interaction Region Design Optics for Direct s-channel production at FCC-ee

				Angeles Faus-Golfe (Université Paris-Saclay, CNRS/IN2P3, IJCLab), Bowen Bai (Harbin Institute of Tech-nology, Shenzhen), Frank Zimmermann (European Organization for Nuclear Research), Hongping Jiang (Laboratoire de Physique des 2 Infinis Irène Joliot-Curie), Katsunobu Oide (Geneva University), Shu Zhang, Zhandong Zhang (Institute of High Energy Physics).

				One of the most fundamental measurements since the Higgs boson discovery, is the measure-ment of its Yukawa couplings. Such a measurement is only feasible, if the centre-of mass (CM) energy spread of the e+e- collisions can be reduced from ~50 MeV in a conventional collision scheme to a level comparable to the natural width of the Higgs boson ~ 4 MeV. To reach the desired collision energy spread and improve the CM energy resolution in colliding-beam ex-periments, the concept of a monochromatic colliding mode has been proposed as a new mode of operation in the FCC-ee. This monochromatization mode could be achieved by generating a nonzero dispersion function of opposite signs for the two beams, at the Interaction Point (IP). Several methods to implement a monochromatization colliding scheme are possible, in this paper we report about the implementation by means of dipoles. More in detail a new Inter-action Region (IR) optics design for FCC-ee at 125 Gev has been designed as well as first beam dynamics simulations.

				SUPM032

				Design of PIMS Debuncher System

				Pei Hua Qu, Yao Yang (Institute of High Energy Physics).

				The debuncher is one of the key equipment of the CSNS accelerator，which is used to reduce the energy dispersion and central energy jitter of the beam generated by the linear accelerator. The debuncher meets the requirement of beam energy deviation at RCS injection point.
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				This paper describes the design of the debuncher, including physical design, electromagnetic design, mechanical design, explore the machine processing technology of the PIMS debuncher.

				SUPM033

				Development of a Lamb-shift Polarimeter for Polarization Measurement of Pulsed H+/D+ Ion Beams at IMP

				Yaojie Zhai, Sheng Zhang, Qianyu Jin, Xuezhen Zhang, Liangting Sun (Institute of Modern Physics, Chinese Academy of Sciences).

				Spin is one of the intrinsic properties of particles. However, there are many incomprehensible problems about it. High energy polarized electron-ion collisions will provide unprecedented conditions for the study of spin physics and lead us to the study on the inner structure of matter and fundamental laws of interactions, and other forefronts of natural science. As the Phase II of the HIAF (High Intensity heavy ion Accelerator Facility) project, Electron-Ion Collider in China (EicC)* is under conceptual design phase. The production, acceleration and collision of polarized ions and electrons are essential for EicC accelerator facility. Therefore, R&D work such as key technologies prototyping has already been initiated. A spin polarized ion source for the production of intense proton and deuterium ion beams with high polarization is under de-velopment at the Institute of Modern Physics (IMP). Polarization is one of the key characteristics for polarized ion beams. To make the polarization measurement more precise, faster and more convenient, a Lamb-shift Polarimeter (LSP) based on nuclear spin filter is under design, which measures the polarization directly behind the ion source. Scheme of the LSP will be presented, the measurement process, simulations for crucial physical questions and design and test of the key components will be discussed.

				SUPM034

				Study on the Production of High Intensity Polarized H and D Atomic Beam

				Sheng Zhang, Yaojie Zhai, Qianyu Jin, Xuezhen Zhang, Liangting Sun (Institute of Modern Physics, Chinese Academy of Sciences).

				Polarized beam is an effective tool in basic research. An Electron-ion collider in China (EicC)*, as a future high energy nuclear physics project, has been proposed. Eicc can provide good re-search conditions for precision measurements of the partonic structure of nucleon or nuclei and the study on the interactions between nucleons and so on. High quality polarized beam is helpful to the accurate measurement of the relevant experiment date. Polarized proton and deuterium (H&D) beam source is one of the key technologies for EicC. Based on the atomic beam polarized ion source (ABPIS) scheme, a polarized H&D ion source with polarization more than 0.8 and beam current more than 1mA is under construction at the Institute of Modern Physics (IMP), providing theoretical and technical support for the design and construction of Eicc polarized source. In the ABPIS, the separating magnet ensures the electron polarization and the effective transmission of the atomic beam; the radiofrequency transition(RFT) unit en-sures that the electronic polarization is converted into deserved nuclear polarization. In order to generate high intensity and high polarization H&D atomic beam, these assemblies need to be precisely designed and optimized. In the paper, an effective method for obtaining the optimal 

			

		

	
		
			
				IPAC’23 / STUDENT POSTER SESSION GUIDE

			

		

		
			
				23

			

		

		
			[image: ]
		

		
			
				Student Poster Session

			

		

		
			
				sextupole separating magnet structure will be described in detail; the numerical simulation of the method of adiabatic passage, the design and testing of the RFT units will also be discussed.

				SUPM035

				Design of a 10.156 MHz Pre-buncher for a heavy ion RFQ

				Yu Tang, Yao Yang, bo2 zhang, Yuhan Zhai, Zehua Jia, Liangting Sun (Institute of Modern Physics, Chinese Academy of Sciences).

				LEAF (Low Energy heavy ion Accelerator Facility) is a low-energy high-intensity heavy-ion LINAC complex for multidiscipline research. At present, the beam repetition rate is the same as the LINAC frequency of 81.25 MHz. A lower frequency would be desirable for many types of exper-iments employing time of flight data acquisitions. A method of increasing the bunch spacing to 98 ns by combining a 10.156 MHz pre-buncher before the RFQ and an RF chopper after the RFQ has been proposed. This paper reports the design studies of such a low-frequency pre-bunch-er. A resonator-based buncher is the best choice since lumped circuit-based buncher cannot provide the high voltage we expect for the efficient bunching of ion beams with an A/q of 7. Ac-cording to the simulation result, the bunching efficiency of a 3-harmonic buncher will merely in-crease by 1% compared to a 2-harmonic buncher. We decide to design a two-harmonic buncher based on the little improvement in bunching efficiency. We optimize the length of electrodes so that the utilization of the parasitic field is maximized. The beam dynamics analysis indicates that the voltage amplitude and the RF power can be lowered by 1.3 times and 2.2 times by op-timizing the electrode length.

				SUPM036

				The mechanism of non-uniform distribution of tin sites on the surface of niobium

				Shuai Wu (Institute of Modern Physics, Chinese Academy of Sciences).

				A uniform distribution of nucleation tin sites is essential to the growth of high quality Nb3Sn thin film by vapor diffusion method. The less-nuclear zones were commonly observed in previ-ous nucleation experiments. However, a fully understanding of the occurrence of less-nuclear zones has not yet been achieved. Here, the adsorption energy of nuclear agent SnCl2 on differ-ent crystal planes of niobium (Nb) including Nb (110), Nb (100), Nb (211) are studied through density functional theory (DFT) calculations and several types of adsorption configurations are optimized. The large differences of calculated adsorption energy of SnCl2 on three different crystal planes reveal strong crystal direction selectivity during nucleation stage. In addition, the phenomenon of nucleation experiment on large grain samples further consolidates the accuracy of the calculation results. The calculation results explain the presence of less-nucle-ar zones during nucleation process and provide guidance for the subsequent suppression of these regions.
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				SUPM037

				Study on the Laser Treatment of Nb Thin Films on Copper Substrate with a kW nanosecond fiber laser

				ChangLin Wang, Didi Luo, Pingran Xiong, Qingwei Chu, Teng Tan (Institute of Modern Physics, Chi-nese Academy of Sciences).

				Surface annealing using intense nanosecond laser pulses is an emerging technique for SRF cavities. This technique can effectively reduce the cavities’ surface defects and improve their RF performance. However, previous studies in this field limited themselves on solid state lasers or gas lasers, which have very low average power and are not practical for processing actual SRF cavities with ~m2 inner surface area. IMP innovatively built a practical whole-cavity processing system with a kW-level nanosecond fiber laser, which is designed to process an SRF cavity with-in a working day. In this work, the system design and feasibility analysis will be given, together with the comparison between pristine Nb thin film samples on copper substrates and their fiber laser processed counterparts. The results show that our fiber laser system can deliver comparable surface treatment as that from the solid-state laser system, but with higher effi-ciency. The authors believe such results could boost the application of laser surface annealing technique in the particle accelerator community.

				SUPM038

				Reinforcement Control and Matching for LEBT and RFQ of Linear Accelerators

				Chunguang Su, Zhijun Wang (Institute of Modern Physics, Chinese Academy of Sciences).

				Duanyang Jia, Xiaolong Chen, Xin Qi, Yongzhi Jia (Institute of Modern Physics, Chinese Academy of Sciences).

				As a scientific system with many subsystems, particle accelerator system is getting more com-plex， due to rising demands on accelerator performance. Meanwhile, it is increasingly difficult to study such complex systems using traditional research methods based on physical models. At present, machine learning (ML) is mature enough to be applied in accelerator science such as beam diagnostics and equipment control. Compared with traditional research methods, ma-chine learning has strong generality and high computational efficiency. However, problems such as incomplete database or insufficient test time often hinder the application of ML in ac-celerator operation control and optimization.

				To further explore the application of ML in accelerator science, in this paper, we demonstrate the feasibility of reinforcement learning in accelerator control using: 1) replacement model of linear accelerator components based on neural network; and 2) reinforcement control and fast matching of the LEBT and RFQ of the linear accelerator, which is based on reinforcement learn-ing. These methods will be experimentally verified on a linear accelerator.

				SUPM039

				Design of the Gradient Dipole Magnet for LLICTF

				Yimeng Chu, Zhijun Wang (Institute of Modern Physics, Chinese Academy of Sciences).

				Chun Yan Jonathan Wong, Kunxiang sun, Weilong Chen, Zehua Liang, Zhenyu Xu (Institute of Modern Physics, Chinese Academy of Sciences).
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				The Lanzhou Light Ion Cancer Therapy Facility (LLICTF) is a compact medical accelerator cur-rently under construction. It is designed to treat cancer using a 230MeV, 30mA H+ beam and a 85MeV/u, 1mA 3He2+ beam. The facility comprises two ion sources, a low-energy beam-trans-port (LEBT), a Radio Frequency Quadrupole (RFQ), a medium-energy beam-transport (MEBT), and the main ring accelerating structure. Due to the presence of two ion sources, it is necessary to introduce a dipole magnet which is symmetrically focused as much as possible to meet the symmetrical focusing requirements of the LEBT beam. Therefore, a gradient dipole magnet has been designed to achieve this symmetrical focusing. This paper discusses the theoretical and simulated symmetric focusing of the gradient dipole magnet. It also analyzes the effect of fringe fields and space charge. Additionally, the paper presents the results of the model design with CST and the multi-particle simulation results with TraceWin.

				SUPM040

				Study of Backward Traveling Wave Accelerating Structure for the Acceleration of Protons from 30 MeV to 230 MeV

				wei Qin (Institute of Modern Physics, Chinese Academy of Sciences).

				S-band high-gradient accelerating structures were proposed to accelerate protons from 30MeV to 230MeV for a compact therapy Linac in IMP. A backward traveling wave Linac with gradient of more than 40 MV/m for the whole accelerating range was developed, with first two tanks operated at the first negative spatial harmonic for β<0.4 to avoid the distance between the accelerating gaps too small to get lower RF breakdown rate. In this paper, A new-shaped back-ward traveling wave accelerating structure with reduced coupling holes and thermal stress was developed, along with a novel cooling channel design, which allow the cooling water flow in the middle of the disk, thus make it possible for higher duty cycle and longer RF pulse operation. It provides a wider application scenario for the backward traveling wave accelerating structure. This new-shaped structure could be realized by the 3D printing technology and the first power prototype is now under construction. The research of high gradient accelerating structure is consistent with the trend of linear accelerator technology (compact, flexible and economical). Design and optimization of the linac and the status of the prototype cavity will be discussed in this paper.

				SUPM041

				Driver-Witness Configuration in CNT Array-Based Acceleration

				Moises Barbera Ramos (Instituto Universitario de Ciencia de los Materiales).

				Alexandre Bonatto (Universidade Federal de Ciências da Saúde de Porto Alegre), Cristian Bontoiu, Oznur Apsimon (The University of Liverpool), Guoxing Xia (Cockcroft Institute), Javier Resta-Lopez (Instituto Universitario de Ciencia de los Materiales), Pablo Martín-Luna (Instituto de Física Corpuscu-lar), Volodymyr Rodin (CERN).

				Solid-state plasma wakefield acceleration might be an alternative to accelerate particles with ultra-high accelerating gradients, in the order of TV/m.

				In addition, due to their thermodynamic properties, 2D carbon-based materials, such as graphene layers and/or carbon nanotubes (CNT) are good candidates to be used as the media 
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				to sustain such ultra-high gradients. In particular, due to their cylindrical symmetry, multi-nm-a-perture targets, made of CNT bundles or arrays may facilitate particle channelling through the crystalline structure.

				In this work, a two-bunch, driver-and-witness configuration is proposed to demonstrate the po-tential to achieve particle acceleration as the bunches propagate along a CNT-array structure.

				Particle-in-cell simulations have been performed using the VSIM code in a 2D Cartesian geome-try to study the acceleration of the second (witness) bunch caused by the wakefield driven by the first (driver) bunch.

				The effective plasma-density approach was adopted to estimate the wakefield wavelength, whi-ch was used to identify the ideal separation between the two bunches, aiming to optimize the witness-bunch acceleration and focusing.

				Simulation results show the high acceleration gradient obtained, and the energy transfer from the driver to the witness bunch.

				SUPM042

				Hydrodynamic Model for Particle Beam-Driven Wakefield in Carbon Nanotubes

				Pablo Martín-Luna (Instituto de Física Corpuscular).

				Alexandre Bonatto (Universidade Federal de Ciências da Saúde de Porto Alegre), Javier Resta-Lopez, Moises Barbera Ramos (Instituto Universitario de Ciencia de los Materiales).

				Charged particles moving through a carbon nanotube may be used to excite electromagnetic modes in the electron gas produced in the cylindrical graphene shell that makes up a nanotube wall. This effect has recently been proposed as a potential novel method of short-wavelen-gth-high-gradient particle acceleration. In this contribution, the existing theory based on a line-arised hydrodynamic model for a localised point-charge propagating in a single wall nanotube (SWNT) is reviewed. In this model, the electron gas is treated as a plasma with additional con-tributions to the fluid momentum equation from specific solid-state properties of the gas. The governing set of differential equations is formed by the continuity and momentum equations for the involved species. These equations are then coupled by Maxwell’s equations. The diffe-rential equation system is solved applying a modified Fourier-Bessel transform. An analysis has been realised to determine the plasma modes able to excite a longitudinal electrical wakefield component in the SWNT to accelerate test charges. Numerical results are obtained showing the influence of the damping factor, the velocity of the driver, the nanotube radius, and the particle position on the excited wakefields. A discussion is presented on the suitability and possible limitations of using this method for modelling CNT-based particle acceleration.

				SUPM043

				Employing Octupole magnets for nonlinear optimization of Iranian Light Source Facility storage ring

				Kowthar Noori, Seyed Masoud Jazayeri (Iran University of Science and Technology), Esmaeil Ahmadi (Iranian Light Source Facility).
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				Limited dynamic aperture which is in the consequence of strong nonlinearities in a low emit-tance storage ring, is a challenging issue from beam dynamics point of view. In the present study, we have applied three families of focusing and defocusing octupoles to the storage ring lattice with the aim of increasing dynamic aperture and beam lifetime . We have discussed different methods to optimize of the position and strength of octupoles so that each octupole family fights a specific resonance driving term.

				SUPM044

				Beam dynamics optimization of the EuPRAXIA@SPARC_LAB RF photoinjector

				Gilles Jacopo Silvi (Istituto Nazionale di Fisica Nucleare - Sez. Roma 1).

				Alberto Bacci, Anna Giribono, Cristina Vaccarezza, Luigi Faillace, Marcello Rossetti, Massimo Ferrario, Riccardo Pompili (Istituto Nazionale di Fisica Nucleare), Andrea Mostacci, Daniele Francescone, Enri-ca Chiadroni, Martina Carillo, Pasqualina Iovine (Sapienza University of Rome).

				At EuPRAXIA@SPARC_LAB an X-ray FEL user facility is driven by a plasma accelerator in the particle-driven configuration where an ultra-relativistic beam, the driver, through a plasma ge-nerates a wake of charge density useful for accelerate a witness beam. The electron bunches are generated through the so-called comb technique in an RF injector that consist of a 1.6 cell S-band gun followed by four S-band TW accelerating structures. The main working point fo-resees a 30pC witness and a 200pC driver longitudinally compressed in the first accelerating structure operated in the velocity-bunching regime, that allows to accelerate and manipulate the beam to reach proper transverse and longitudinal parameters. The optimization of the witness emittance is performed with additional magnetic field around the gun and the S-band structures and by shaping the laser pulse at the cathode. The paper reports on beam dynamics studies performed also for beams with higher charges to maximize the transformer ratio in the plasma and the beam brightness. In addition, the insertion of an X-band RF cavity after the gun is proposed aiming to shape the beam current distribution as needed and stabilize it with respect to RF jitters.

				SUPM045

				Characterization of plasma-discharge Capillaries for Plasma-based Particle Acceleration

				Lucio Crincoli (Istituto Nazionale di Fisica Nucleare).

				Angelo Biagioni, Cristina Mariani, Donato Pellegrini, Gemma Costa, Maria Pia Anania, Mario Galletti, Martina Del Giorno, Massimo Ferrario, Riccardo Pompili, Stefano Romeo, Valerio Lollo (Istituto Nazio-nale di Fisica Nucleare), Martina Carillo, Pasqualina Iovine (Sapienza University of Rome).

				Novel particle accelerators based on plasma technology allow a drastic reduction in size, due to the high accelerating field established inside plasmas, which are created and confined by specific devices. Plasma Wakefield Acceleration experiments are performed at the SPARC_LAB test facility (Laboratori Nazionali di Frascati - INFN) by using gas-filled capillaries, in which the plasma formation is achieved by ionizing hydrogen gas through high voltage pulses.

				In this work, the characterization of gas-filled plasma-discharge capillaries is presented. Several 
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				geometrical configurations are tested, including capillaries with different channel shapes and arrangement of inlets positions for the gas injection. Such configurations are designed in order to enhance the uniformity of the plasma density distribution along the plasma channel, which is necessary to improve particle beam acceleration. Plasma sources are characterized by means of the spectroscopic technique based on the Stark broadening method, which allows to measu-re the evolution of the plasma density profile along the channel. In addition, the CFD software OpenFoam is used to simulate the dynamics of the neutral gas during the filling of the capillary.

				SUPM046

				Dual Scattering Foil Installation at CLEAR

				Cameron Robertson (John Adams Institute).

				Alexander Malyzhenkov, Andrea Latina, Manjit Dosanjh, Roberto Corsini, Vilde Rieker (European Or-ganization for Nuclear Research), Avni Aksoy (Ankara University Institute of Accelerator Technologies), Joseph Bateman (John Adams Institute), Pierre Korysko (Oxford University), Wilfrid Farabolini (Com-missariat à l’Energie Atomique).

				The CLEAR facility at CERN allows users to receive an electron beam with energy up to 200 MeV, allowing flexibility in intensity, beam size and bunch structures. Separate from the main CERN accelerator complex, it is capable of hosting numerous experiments with rapid installations at two test stands.

				It would be highly desirable for many applications, but particularly those of a medical nature, to be able to provide a ‘flat’ beam at CLEAR, with a uniform intensity distribution over a significant component of its transverse dimensions.

				Over the winter shutdown 2022-2023, a dual-scattering system has been installed in the CLEAR beamline to generate such a beam distribution. It was placed several metres upstream of the beamline end to reduce X-ray contamination in the flattened beam and increase total transmis-sion of the beam. Studies on the flattened beam composition in terms of structure and dose were carried out, utilising a dipole directly upstream of the in-air test stand to separate the elec-tron and X-ray components for analysis. These experimental verifications were compared with multiple scattering theory and Monte-Carlo beam matter interaction simulations in TOPAS.

				SUPM047

				A Novel Fibre Optic Monitor for VHEE UHDR Beam Monitoring: First Tests at CLEAR

				Joseph Bateman (John Adams Institute).

				Emma Buchanan (European Organization for Nuclear Research (CERN)), Inaki Ortega Ruiz, Manjit Dosanjh, Roberto Corsini (European Organization for Nuclear Research), Alexander Gerbershagen (Particle Therapy Research Center).

				Beam monitoring for Ultra High Dose Rate (UHDR) radiation therapy using pulsed beams, i.e. Very High Energy Electrons (VHEE), is a major challenge. The lower pulse repetition of VHEE beams means a larger dose-per-pulse is necessary to achieve the mean dose rates required for UHDR therapy (so-called FLASH). The currently used transmission ion chambers suffer drastic recombination effects under these conditions. A proposed detector consisting of a 2D array 
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				of silica optical fibres connected to a photodetector which measures the Cherenkov radiation emitted by the VHEE beam as it passes through the fibres could be a promising alternative due to its high spatial and temporal resolution and its low material budget. First measurements with such a detector, consisting of silica optical fibres with a diameter of 200 μm, have been conducted at the CLEAR facility at CERN using 200 MeV electrons up to the UHDR required for FLASH. Measurements on the dynamic range of the fibre detector showed that it had a linear response at mean dose rates of over 300 Gy/s. Such results show that this fibre-optic based beam monitor is able to provide fast direct real-time measurements of the VHEE beam dose and profile up to the UHDR. This makes them an excellent candidate for online dosimetry and beam diagnostics in future clinical FLASH machines with VHEE and other beam types.

				SUPM048

				Development of Low Energy Branch at Micro Analytical Centre, Ljubljana, Slovenia

				Ziga Brencic (Jozef Stefan Institute).

				Jure Simcic, Matevz Skobe, Matjaz Vencelj, Mitja Kelemen, Primoz Pelicon (Jozef Stefan Institute), Si-mon Sirca, Ziga Barba (University of Ljubljana).

				A Low Energy Branch is being built at Micro Analytical Centre * that will allow us to produce a variety of high current (up to 50 $\mu A$) ion beams, ranging from light (i.e. H, He, C, B, $^{15}N$), mid-mass (i.e. Si) to heavy (Ag, W, Pb, Bi) ion beams in the energy range of 100 eV up to 30 keV. Ions will be produced with the use of ion sources that are currently available at the facility.

				The branch will provide beams: a) for implantation of gases into solid targets, b) for the creation of Nitrogen-Vacancy centres in diamond ** needed for quantum computing research, c) for simulation of the effects of solar wind on the lunar surface, d) for studies of ion-gas reactions at low energies and e) for commissioning of ion optics and testing of machine learning algorithms for automatic beam control.

				The branch will employ electrostatic steerers for beam position control, Einzel lenses for mi-nimising beam size, a magnetic dipole to purify the ion beam and a Wien filter to produce ion beams with the highest possible monochromaticity.

				The poster will present the progress and development of the ion optics, experimental stations and beam profile monitors designed for the above branch.

				SUPM049

				Simulation studies on longitudinal beam dynamics manipulated by corrugated structures under different bunch length conditions at KARA

				Sebastian Maier (Karlsruhe Institute of Technology).

				Akira Mochihashi (Karlsruhe Instutute of Technology), Anke-Susanne Mueller, Hyuk Jin Cha, Michael Nasse, Patrick Schreiber (Karlsruhe Institute of Technology), Markus Schwarz (Karlsruhe Institute of Technology (KIT)), Miriam Brosi (MAX IV Laboratory).
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				In the KIT storage ring KARA (Karlsruhe Research Accelerator), two parallel plates with periodic rectangular corrugations are planned to be installed. These plates will be used for impedance manipulation to study and eventually control the electron beam dynamics and the emitted co-herent synchrotron radiation (CSR). In this contribution, we present simulation results showing the influence of different corrugated structures on the longitudinal beam dynamics and how this influence depends on the machine settings in the low momentum compaction regime, which are related to the bunch length changes.

				SUPM050

				Beam Trajectory Control with Lattice-Agnostic Reinforcement Learning

				Chenran Xu (Karlsruhe Institute of Technology).

				Andrea Santamaria Garcia, Anke-Susanne Mueller, Erik Bründermann (Karlsruhe Institute of Tech-nology), Jan Kaiser (Deutsches Elektronen-Synchrotron).

				In recent work, it has been shown that reinforcement learning (RL) is capable of outperform-ing existing methods on accelerator tuning tasks. However, RL algorithms are difficult and time-consuming to train and currently need to be retrained for every single task. This makes fast deployment in operation difficult and hinders collaborative efforts in this research area. At the same time, modern accelerators often reuse certain structures within or across facil-ities such as transport lines consisting of several magnets, leading to similar tuning tasks. In this contribution, we use different methods, such as domain randomization, to allow an agent trained in simulation to easily be deployed for a group of similar tasks. Preliminary results show that this training method is transferable and allows the RL agent to control the beam trajectory at similar lattice sections of two different real linear accelerators. We expect that future work in this direction will enable faster deployment of learning-based tuning routines, and lead to-wards the ultimate goal of autonomous operation of accelerator systems and transfer of RL methods to most accelerators.

				SUPM051

				Control of Electron Injection in LWFA with a Laser-ablated Aluminum Plasma by inserting a thin-layer of different metal.

				Hyeon Woo Lee (Korea University Sejong Campus).

				Sang Yun Shin (Chung-Ang University), Seong Hee Park (Korea University Sejong Campus).

				Laser wakefield acceleration (LWFA) using metal targets has been developed for high-vacuum and high-repetition rate operations compare to the gas targets[1-2]. However, the ionization effect due to high intensity fs laser should be considered as propagating through the plasma and the difference of LWFA mechanisms between aluminum plasma and helium plasma has been investigated with the simulation. The partially ionized aluminum ions are ionized to higher charge state up to Al11+ as the main laser is propagating through the metallic plasma. As com-paring to helium plasma case, a lot of electrons are injected into the wake cavity even at lower laser power and the energy of accelerated electrons are decreased. By increasing the plasma density, the charge and the oscillating amplitude of injected electrons can be optimized for betatron radiation.

				We proposed a structured metal target using a thin Ti or Cu wire in aluminum to improve the 
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				beam quality. The aluminum plasma with a thin Ti or Cu plasma zone can be produced by laser ablation. When changing the focal position of fs laser pulse with respect to the position of the thin-layered zone, the injection timing of electrons depleted from Ti or Cu ions can be adjusted. We present and discuss the simulation results depending on the thickness and the position of the thin layer.

				SUPM052

				Thermionic Sources for electron cooling at IOTA

				Mary Bossard (University of Chicago).

				Brandon Cathey, Giulio Stancari, Sergei Nagaitsev (Fermi National Accelerator Laboratory), John Brandt, Nilanjan Banerjee (Enrico Fermi Institute), Young-Kee Kim (University of Chicago).

				A new electron cooling experiment is being planned at the Integrable Optics Test Accelerator (IOTA) at Fermilab for cooling ~2.5 MeV protons in the presence of intense space-charge. Elec-tron cooling is integral to the study of beam dynamics and has valuable applications for pro-ducing high-intensity hadron beams in particle accelerators. For such goals, an electron lens to be placed in the IOTA ring will be used for electron cooling, space-charge compensation, and non-linear dynamics. Here we present the simulations and designs of two thermionic electron sources for the cooling at IOTA. One cooler is a basic electron source and will be used for cool-ing the proton beam and as a tool for other experiments at IOTA. The other cooler is a strong electron source, which will be used for studying effects of electron cooling in ion beams with in-tense space-charge. We particularly discuss parameters of the thermionic sources’ electrodes, as well as the simulation results. We also present a new electron source test-stand at the Uni-versity of Chicago, which will be used to test the thermionic electron sources. We also discuss the results from analyzing the test stand operations with a currently existing electron source. Furthermore, we present future steps for production and commissioning of these thermionic sources at IOTA.

				SUPM053

				Electron Polarization Preservation in the EIC

				Matthew Signorelli (Cornell University (CLASSE)).

				Georg Hoffstaetter (Cornell University (CLASSE)), Vadim Ptitsyn (Brookhaven National Laboratory (BNL)).

				Polarization levels in the Electron Storage Ring (ESR) of the Electron-Ion Collider (EIC) must be maintained for a sufficient time before depolarized bunches are replaced. The depolarizing effects of synchrotron radiation can be minimized with spin matching, however the optics re-quirements for the ring must still be satisfied. Furthermore, the robustness of the polarization in the presence of misalignments, beam-beam effects, and the eventual insertion of a vertical emittance creator – necessary to match the electron and ion beam sizes at the interaction point – must be ensured. In this work, the results of various nonlinear Monte Carlo spin tracking stud-ies of the ESR lattices are presented, and their implications discussed; the necessity for a longi-tudinal spin match in the 18 GeV case is investigated, and vertical emittance creation schemes with minimal effects on polarization are analyzed.
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				SUPM054

				Few cycle radiation pulses from strongly compressed electron beams

				Agostino Marinelli, Claudio Emma, Jenny Morgan, Kirk Larsen, Zhen Zhang (SLAC National Accelerator Laboratory), Jingyi Tang, River Robles (Stanford University), Rafi Hessami (Particle Beam Physics Lab (PBPL)).

				The ongoing Plasma-driven Attosecond X-ray source experiment (PAX) at FACET-II aims to pro-duce coherent soft X-ray pulses of attosecond duration using a Plasma Wakefield Accelera-tor [1]. These kinds of X-ray pulses can be used to study chemical processes where attosec-ond-scale electron motion is important. For this first stage of the experiment, PAX plans to demonstrate that <100 nm bunch length electron beams can be generated using the 10 GeV beam accelerated in the FACET-II linac and using the plasma cell to give it a percent-per-micron chirp. The strongly chirped beam is then compressed in a weak chicane to sub-100nm length, producing CSR in the final chicane magnet at wavelengths as low as 10s of nm. In this contribu-tion we describe the results expected from this initial setup, as well as future iterations of the experiment in which we plan to use short undulators to drive coherent harmonic generation to produce attosecond, terawatt X-ray pulses down to 1-2 nm.

				In addition to PAX, a similar ongoing experiment at the XLEAP beamline at LCLS-II plans to demonstrate GW-scale attosecond pulses at UV wavelengths. We discuss tapering strategies which enable precise tuning of the XUV bandwidth and the generation of few-cycle micron wavelength pulses in this experiment which can be used for time-synchronized attosecond pump-probe experiments.

				[1] C. Emma, X.Xu et al APL Photonics 6, 076107 (2021)

				SUPM055

				Attosecond pulse shaping of X-ray free-electron lasers and applications to coherent control in quantum systems

				River Robles (Stanford University).

				Agostino Marinelli, James Cryan, Zhirong Huang (SLAC National Accelerator Laboratory).

				The development of high-power, attosecond methods at free-electron lasers has led to new possibilities in the probing and control of valence electron dynamics. Beyond simple obser-vation of ultrafast processes, one of the longstanding goals of atomic physics is control of the electronic wavefunction on attosecond timescales. We present a scheme to generate sub-fem-tosecond pulse pairs from x-ray free-electron lasers with fs-scale separation, few eV energy separation, and a coherent phase relationship. This shaping method can be employed to coher-ently control ultrafast electronic wavepackets in quantum systems. We study in detail the Au-ger-Meitner decay process initiated by such a pulse pair and demonstrate that quantum beats of the decaying electronic wavepacket can be shaped by controlling the separation in energy and time of the pulse pair.
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				SUPM056

				On chip photonics integrated photocathodes

				Alimohammed Kachwala (Arizona State University).

				Hyun Uk Chae, Ragib Ahsan, Rehan Kapadia (University of Southern California), Oksana Chubenko, Pallavi Saha, Siddharth Karkare (Arizona State University).

				Integrating the advances made in photonics with that of the photocathodes can result in the development of photonics integrated cathodes that can result in the development of next gen-eration electron sources for various accelerator applications. In such photocathodes, light can be directed using waveguides and other photonic components on the substrate underneath a thin (<100 nm) photoemissive film to generate electron emission from specific locations at sub-micron scales and at specific times at 100 femtosecond scales along with triggering novel photoemission mechanisms resulting in brighter electron beams and enabling unprecedented spatio-temporal shaping of the emitted electrons. In this work we have demonstrated photo-emission confined in the transverse direction using a nanofabricated Si3N4 waveguide under-neath a 40nm thick cesiated GaAs photoemissive film and <10 nm thick cesium antimonide photoemissive film. This work demonstrates a proof of principle feasibility of such photonics integrated photocathodes and paves the way to integrate the advances in the field of photonics and nanofabrication with photocathodes to develop next generation high brightness electron sources for various accelerator applications.

				SUPM057

				Phase Space Measurements of an Electron Beam Using The ASU Cryocooled 200 kV DC Electron Gun

				Carlos Sarabia Cardenas, Gevork Gevorkyan (Arizona State University).

				Siddharth Karkare (Arizona State University).

				The cryocooled DC electron gun at Arizona State University (ASU) is the first electron gun built to implement single-crystal, ordered surface and epitaxially grown photocathodes to produce cold and dense electron beams at the source. These high brightness electron sources are extremely desirable for ultrafast electron applications such as Xray Free Electron Lasers (XFELs), Ultra-fast Electron Diffraction/Microscopy (UED/UEM), and electron-ion colliders. Electron beams are produced from a cryogenically cooled photocathode using a tunable wavelength LASER to emit electrons close to the photoemission threshold. The full four-dimensional transverse phase space of the electron beam can be measured by a single pinhole scan technique, allowing us to directly calculate the transverse emittance in both dimensions. In this contribution we report and discuss the beamline setup and first measurement results.

				SUPM058

				Demonstration of transverse stability in an alternating symmetry planar dielectric structure

				Gerard Andonian, James Rosenzweig, Nathan Majernik, Walter Lynn (University of California, Los Angeles), John Power (Argonne National Laboratory), Seongyeol Kim (European Organization for Nu-clear Research).
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				Dielectric wakefield acceleration (DWA) is a promising approach to particle acceleration, offer-ing high gradients and compact sizes. However, beam instabilities can limit its effectiveness. In this work, we present the result of a DWA design that uses alternating gradients to counteract quadrupole-mode induced instabilities in the drive beam. Through simulation and experimen-tal results, we show that this approach is effective at suppressing beam breakup, allowing for longer accelerating structures.

				We have designed and fabricated a new apparatus for positioning the DWA components in our setup. This allows us to precisely and independently control the gap in both transverse dimen-sions and consequently the strength of the destabilizing fields.

				Our results show that the use of alternating gradient structures in DWA can significantly im-prove its performance, offering a promising path forward for high-gradient particle accelera-tion.

				SUPM059

				Correlations between cesium antimonide crystallinity and photocathode performance

				Chad Pennington (Cornell University (CLASSE)).

				Elena Echeverria (Cornell University (CLASSE)), John Smedley (SLAC National Accelerator Laboratory), Mengjia Gaowei (Brookhaven National Laboratory), Pallavi Saha, Siddharth Karkare (Arizona State University), Jared Maxson (Cornell University).

				Thin film alkali antimonide photocathodes are high-efficiency photo-emitting sources for elec-tron accelerators and photon detectors. To date, all alkali antimonide photocathodes used as electron sources in actual accelerators are polycrystalline and disordered. In this proceeding, we demonstrate the synthesis of epitaxial Cs3Sb films with a high degree of crystallinity on silicon carbide substrates using the Pulsed Laser Deposition (PLD) growth method. Films less than 5 nm thin are grown in vacuum and exhibit percent level quantum efficiencies at 532 nm. We find a positive correlation between quantum efficiency and improved crystallinity of the photocathode film, particularly in the longer wavelengths of the visible spectrum. We present a model describing the optical interference effects observed in the SiC - Si substrate multilayer that enhance quantum efficiency of the thin film photocathodes by almost a factor of two at particular wavelengths. Additionally, we characterize the surface and bulk crystallinity of epitax-ial Cs3Sb films using both X-ray diffraction (XRD) and reflection high energy electron diffraction (RHEED) to identify relationships between crystalline phases and photocathode performance.

				SUPM060

				First demonstration of spin-polarized electrons from gallium nitride photocathodes

				Samuel Levenson (Cornell University (CLASSE)).

				Debdeep Jena, Huili Xing, Jared Maxson, Jimy Encomendero, Vladamir Protasenko (Cornell Universi-ty), Ivan Bazarov, Matthew Andorf (Cornell University (CLASSE)).

				For the first time, photoemission of spin-polarized electron beams from gallium nitride (GaN) photocathodes are observed and characterized. The spin polarizations of the emitted electrons from epitaxially grown hexagonal and cubic GaN photocathodes activated to Negative Electron Affinity (NEA) via cesium deposition are measured in a retarding-field Mott polarimeter.
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				SUPM061

				Electron Microbunching using the Amplified Optical Stochastic Cooling Mechanism

				Austin Dick, Philippe Piot (Northern Illinois University).

				Optical Stochastic Cooling (OSC) is a feedback beam cooling technique that uses radiation pro-duced by a beam to correct particles’ own momentum deviation. This system is made up of two undulator magnets, the pickup and kicker, separated by a bypass chicane that introduces a momentum-dependent path length. The beam produces radiation in the pickup and arrives in the kicker with a delay relative to its momentum, where it is coupled with the undulator radiation, receiving a corrective kick. The undulator radiation can be amplified to increase the strength of the corrective kick; this is done using an optical amplifier. The optical amplifier is driven by a pump laser which can be used to selectively amplify temporal slices of the undula-tor radiation. In this paper, we propose a method to use the amplified-OSC mechanism to cre-ate micro-bunches within the beam and study the performance of this multi-bunch-formation mechanism by considering diffusive effects and gain of the amplifier.

				SUPM062

				Simulations of Radiation Reaction in Inverse Compton Sources

				Elizabeth Breen, Emerson Rogers, Erik Johnson, Balsa Terzic (Old Dominion University), Geoffrey Krafft (Thomas Jefferson National Accelerator Facility).

				The effect of radiation reaction is often negligible in inverse Compton scattering. However, in the nonlinear Compton regime, at high laser fields and high electron beam energies where electron recoil must be properly accounted for, there is experimental data which demonstrates the onset of radiation reaction * . We model the radiation reaction as a series of emissions from individual electrons with decreasing energy. This allows us to use the code we previously de-veloped for simulating single-emission inverse Compton scattering events ** . We use the new code to simulate the experiment reported in Cole et al. 2018, and to compare it to other models of radiation reaction.

				SUPM063

				Optimizing the discovery of underlying nonlinear beam dynamics and moment evolution

				Liam Pocher, Irving Haber, Tom Antonsen (University of Maryland), Patrick O’Shea (University Mary-land).

				One of the Grand Challenges in beam physics relates to the use of virtual particle accelerators for beam prediction and optimization. Useful virtual accelerators rely on efficient and effective methodologies grounded in theory, simulation, and experiment. This work extends the appli-cation of the Sparse Identification of Nonlinear Dynamical systems (SINDy) algorithm, which we have previously presented at the North American Particle Accelerator Conference. The SIN-Dy methodology promises to simplify the optimization of accelerator design and commission-
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				ing by discovery of underlying dynamics. We extend how SINDy can be used to discover and identify underlying differential systems governing the beam’s sigma matrix evolution and cor-responding invariants. We compare discovered differential systems to theoretical predictions and numerical results. We then integrate the discovered differential system forward in time to evaluate model fidelity. We analyze the uncovered dynamical system and identify terms that could contribute to the growth(decay) of (un)desired beam parameters. Finally, we propose extending our methodology to the broader community’s virtual and real experiments.

				SUPM064

				Quantum efficiency and lifetime study for negative electron affinity GaAs nanopillar array photocathode

				Md Aziz Ar Rahman (Thomas Jefferson National Accelerator Facility).

				Md Abdullah Mamun, Shukui Zhang (Thomas Jefferson National Accelerator Facility), Hani Elsayed-Ali (Old Dominion University).

				Recent studies showed significant improvement in quantum efficiency (QE) by negative electron affinity (NEA) GaAs nanopillar array (NPA) photocathodes over their flat surface peers, particu-larly at 500 ─ 800 nm waveband. However, the underlying physics is yet to be well understood for further improvement in its performance. In this report, NEA GaAs NPA photocathodes with different dimensions were studied. The diameter of the nanopillars varied from 200 ─ 360 nm, the height varied from 230 ─ 1000 nm and the periodicity varied from 470 ─ 630 nm. The QE and photocathode lifetime were measured. Mie-resonance enhancement was observed at tun-able resonance wavelengths. Simulations was also performed to understand the mechanism of photo-absorption and possible ways to further improve the photocathode performance to meet the stringent requirement of the electron sources in large scale electron accelerators.
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				SUPM065

				Developments and Characterization of a Gas Jet Ionization Imaging Optical Column

				Dmitriy Gavryushkin (RadiaBeam Technologies), Gerard Andonian, Nathan Burger, Pietro Musumeci (University of California, Los Angeles), Nathan Cook (RadiaSoft LLC), Nora Norvell (University of Cali-fornia, Santa Cruz), Paul Denham (Particle Beam Physics Lab (PBPL)), Tara Hodgetts (RadiaBeam).

				Standard methods of measuring the transverse beam profile are not adaptable for sufficiently high-intensity beams. Therefore, the development of non-invasive techniques for extracting beam parameters is necessary. Here we present experimental progress on developing a trans-verse profile diagnostic that reconstructs beam parameters based on images of an ion distri-bution generated by beam-induced ionization. Laser-based ionization is used as an initial step to validate the electrostatic column focusing characteristics, and different modalities, including 
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				velocity map imaging. This paper focuses on measurements of the ion imaging performance, as well as the dependence of Ion intensity on gas density and incident beam current for low-ener-gy electron beams (<10 MeV).

				SUPM066

				A 5 MeV Compton transmission polarimeter designed for a SRF photogun

				Greg Blume (Thomas Jefferson National Accelerator Facility).

				B. Moffit, Chris Cuevas, Hai Dong, Joseph Grames, Matt Poelker, Max Bruker, Probir Ghoshal, Riad Su-leiman, Sandesh Gopinath, Shukui Zhang (Thomas Jefferson National Accelerator Facility), Benjamin Fernandes Neres, Christine Le Galliard, Eric Voutier, Thi Nguyen Trung (Université Paris-Saclay, CNRS/IN2P3, IJCLab), Sylvain Marsillac (Old Dominion University).

				SUPM067

				Fundamental R&D for high-Q0 in ~650 MHz superconducting RF cavities for hadron linacs

				Kellen McGee (Fermi National Accelerator Laboratory).

				Alexandr Netepenko, Grigory Eremeev, Martina Martinello, Oleksandr Melnychuk (Fermi National Accelerator Laboratory), Peter Ostroumov, Sang-Hoon Kim (Facility for Rare Isotope Beams, Michigan State University).

				Upcoming projects requiring ~650 MHz medium-to-high-beta elliptical cavities such as Michi-gan State University’s Facility for Rare Isotope Beams’ energy upgrade and Fermilab’s Proton Improvement Project-II drive a need to understand magnetic RF loss mechanisms in greater de-tail. It remains to be seen whether flux trapping mitigation techniques used in 1.3 GHz cavities are as effective at ~650 MHz, given differences in cavity geometry, material of manufacture ven-dor, and frequency-dependent superconducting RF dynamics. We explore the fast-cooldown method, and high-temperature annealing (900°C), which promote flux-expulsion efficiency, but are more difficult to implement in ~650 MHz cavities. In high-power RF testing, we measure the cool-down temperature gradient vs flux expulsion efficiency, the cavity’s residual resistance sensitivity to trapped flux as a function of cavity treatment. We further used the Physical Prop-erty Measurement System available at Fermilab to directly measure the flux pinning force in bulk niobium samples, and correlate changes in the flux pinning force with different niobium vendors, heat treatments, and cavity flux expulsion performance. Finally, to investigate the ef-fect of 900°C baking on the structural integrity of these large cavities, we heat-treated and tensile-tested a variety of dog-bone samples cut from different parts of a cavity half-cell to mea-sure changes in the yield strength as a function of high-temperature annealing.
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				Mechanical Polishing of Nb3Sn Thin-Film Cavities

				Eric Viklund (Northwestern University).

				David Burk, Sam Posen (Fermi National Accelerator Laboratory), David Seidman (Northwestern Uni-versity).

				Nb3Sn superconducting radiofrequency (SRF) cavities have been an ongoing research topic for many years motivated by the potential for higher accelerating gradients and quality fac-tors compared to niobium SRF cavities. The highest performing Nb3Sn cavities are manufac-tured using tin vapor-diffusion coating, which creates a Nb3Sn film with a surface roughness of around 100-200 nm. This is thought to be one of the limiting factors for the accelerating gra-dient of Nb3Sn cavities due to enhancement of magnetic field near sharp surface features. To smooth Nb3Sn SRF cavities, we have developed a mechanical polishing procedure which uses centrifugal barrel polishing to smooth the surface followed by a secondary tin coating step to repair the surface. We show that the accelerating field of a Nb3Sn SRF cavity is improved by ap-plying this procedure. We also investigate the quench mechanism of the polished cavity by uti-lizing temperature mapping to measure which regions of the cavity experience heating during RF operation. We then cut samples from these regions and analyze the film microstructure and chemical composition in 3D using EDS and EBSD measurements together with a focused ion-beam (FIB) tomography technique.

				SUPM069

				The Collaborative Effects of Intrinsic and Extrinsic Impurities in Low RRR SRF Cavities

				Katrina Howard (University of Chicago).

				Anna Grassellino, Daniel Bafia (Fermi National Accelerator Laboratory), Young-Kee Kim (University of Chicago).

				The superconducting radio-frequency (SRF) community has shown that introducing certain im-purities into high-purity niobium can improve quality factors and accelerating gradients. We question why some impurities improve RF performance while others hinder it. The purpose of this study is to characterize the impurity profile of niobium with a low residual resistance ratio (RRR) and correlate these impurities with the RF performance of low RRR cavities so that the mechanism of impurity-based improvements can be better understood and improved upon. The combination of RF testing and material analysis reveals a microscopic picture of why low RRR cavities experience low temperature-dependent BCS resistance behavior more prominent-ly than their high RRR counterparts. We performed surface treatments, low temperature baking and nitrogen-doping, on low RRR cavities to evaluate how the intentional addition of oxygen and nitrogen to the RF layer further improves performance through changes in the mean free path and impurity profile. The results of this study have the potential to unlock a new under-standing on SRF materials and enable the next generation of SRF surface treatments.

				SUPM070

				Manufacturing and Testing of the 800 MHz RFQ at KAHVE-Lab

				Atacan Kilicgedik (Marmara University).

				Aslihan Caglar (Yildiz Technical University), Aytul Adiguzel, Seyma Esen (Istanbul University), Birant 
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				Baran (Ankara University), Emre Celebi, Erkcan Ozcan (Bogazici University), Fatih Yaman (Izmir In-stitute of Technology), Gokhan Unel (University of California Irvine), Gorkem Turemen, Umit Kaya (Turkish Energy, Nuclear and Mineral Research Agency).

				An 800 MHz, four vane Radio Frequency Quadrupole (RFQ) was designed to accelerate the pro-ton beam to 2 MeV energy at a distance shorter than one meter in KAHVE-Lab,Turkey. A half length test module was also previously produced to investigate the local manufacturability of this high frequency RFQ cavity. The manufactured test module was subjected to mechanical, vacuum and electromagnetic tests to adjust the pressure, EM field and frequency parameters to the desired operational settings. Results from these tests were also used to improve the final manufacturing process for the two modules of the RFQ which has ended successfully in Q4 2022. The finished RFQ, after being fully assembled for the first time, was initially subjected to the vacuum leak tests followed by the low level RF and power tests. The KAHVE-Lab proton beamline is planned to be fully integrated and commissioned by the end of 2023. This study in-troduces a general framework about the current status of the 800 MHz RFQ, and discusses the ongoing commissioning studies. This project is supported by The Scientific and Technological Research Council of Turkey(TUBITAK) Project no: 118E838

				SUPM071

				Development of the diagnostic beamline for muon acceleration test with APF IH-DTL

				Yuka Ibaraki (Nagoya University).

				Ersin Cicek, Hiroyasu Ego, Masashi Otani, Mitsuhiro Yoshida, Naohito Saito, Naritoshi Kawamura, Takayuki Yamazaki, Tsutomu Mibe (High Energy Accelerator Research Organization), Kazumichi Sumi, Kenji Inami, Mai Yotsuzuka, Toru Iijima, Yuki Sue (Nagoya University), Noriyosu Hayashizaki (Research Laboratory for Nuclear Research), Ryo Kitamura (Japan Proton Accelerator Research Com-plex (J-PARC)), Takatoshi Morishita, Yasuhiro Kondo (Japan Atomic Energy Agency), Yoshiyuki Iwata (National Institute of Radiological Sciences), Yuga Nakazawa (Ibaraki University), Yusuke Takeuchi (Kyushu University).

				The muon-dedicated linear accelerator is being developed for the muon g-2/EDM experiment at J-PARC. To suppress the decay loss during acceleration, the alternative phase focusing (APF) method inter-digital H-mode drift tube linac (IH-DTL) is adopted in the low-velocity region fol-lowing a radio-frequency quadrupole linac (RFQ). We are planning to accelerate muons in 2024 using the RFQ and the IH-DTL which will accelerate muons from 8% to 30% of the speed of light with an operating frequency of 324 MHz. After the IH-DTL, a diagnostic beamline will be placed to measure the beam energy and quality after acceleration, and its design, which consists of magnets and bunchers, is underway. In this poster, we will report on the development status of the diagnostic beamline.

				SUPM072

				Calculation for a compact laser plasma undulator beamline based on the experimental electron parameters at NCU

				Shan-You Teng (National Central Univeristy).

				Shao-Wei Chou, Shih-Hung Chen (National Central Univeristy), Wai Lau, Wei-Yuan Chiang (National 
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				Synchrotron Radiation Research Center).

				Laser-wake field accelerators (LWFAs) are potential candidates to produce intense relativistic electron beams to drive compact free electron lasers (FELs) in VUV and X-ray regions. In High-Field Physics and Ultrafast Technology Laboratory at National Central University (NCU), an LWFA is being developed to produce a 250 MeV high-brightness electron beam by their 100-TW laser system. An FEL seeded by a 266-nm UV laser is under design to generate extreme ultraviolet (EUV) radiation. The initial phase of the project is to develop a beam energy modulator through the interaction of the LFWA-produced electron beam with the 266-nm seed laser in a 10-period planar undulator of 35-mm period length. An electron beamline has been designed based on linear optics to deliver the intense electron pulse from LWFA to the undulator and focus prop-erly. However, due to the large energy spread of the beam, chromatic effects on beam trans-portation may be severe. In this work, we perform a detailed simulation of the LWFA FEL from experimental data of the NCU LWFA electron source. A 6D phase space analysis of multi-parti-cle dynamics using IMPACT code [1] is to determine how significant the effects of beam energy spread on beam properties along the beamline are. The electron beam is then transferred to GENESIS [2] and Puffin [3] to see the laser beam interaction in the undulator. Further study of the HGHG scheme is evaluated using both FEL codes to see the influence of ultra-short electron bunch.

				SUPM073

				ECR Ion Source with High Temperature Superconducting REBCO Coils

				Tsun Him Chong (Osaka University).

				Atshushi Ishiyama (Waseda University), Hiroki Kanda, Hiroshi Ueda, Mitsuhiro Fukuda, Tetsuhiko Yorita (Osaka University), Jun Yoshida, Takashi Hirayama, Yukio Mikami (Sumitomo Heavy Industries Ltd.), Satoshi Fukui (Niigata University), So Noguchi (Hokkaido University), Yuji Matsubara (Sumitomo Heavy Industies, Ltd.).

				High temperature superconductor REBCO has the property of maintain a high critical current density under strong external magnetic field, which makes a promising material for electro-magnets in cyclotron and ECR ion source. Therefore, an ECR ion source using iron-less REBCO coils as electromagnet is under development in Research Center for Nuclear Physics (RCNP), Osaka University. A coil system with 3 circular solenoid coils and 6 racetrack sextupole coils was fabricated, and low-temperature performance tests in 77 K were carried out. The test results upon the stability and capability of magnet field inducing will be presented in this work. The design of the ion source will also be discussed. Results yielded in this research will also be made the best use of the development of a skeleton cyclotron, a compact air-core cyclotron being developed in RCNP, which is also planned to use REBCO coils as electromagnets.

				SUPM074

				RF techniques for spill quality improvement in the SPS

				Pablo Andreas Arrutia Sota (Oxford University).

				Arthur Spierer, Federico Roncarolo, Francesco Velotti, Giulia Papotti, Matthew Fraser, Mihaly Vadai, Roberto Piandani, Verena Kain (European Organization for Nuclear Research), Philip Burrows (John Adams Institute).
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				The CERN Super Proton Synchrotron (SPS) aims at providing stable proton spills of several sec-onds to the North Area (NA) fixed target experiments via third-integer resonant slow extraction. However, low-frequency power converter ripple (primarily at 50 and 100 Hz) and high-frequen-cy structures (mainly at harmonics of the revolution frequency) modulate the extracted inten-sity, which can compromise the performance of the data acquisition systems of the NA exper-iments. In this contribution, the implementation of Radio Frequency (RF) techniques for spill quality improvement is explored, with particular focus on empty bucket channelling. It is shown that both the main RF systems (at 200 and 800 MHz) can be successfully exploited to improve the SPS slow extraction.

				SUPM075

				Dielectric laser acceleration for dark sector studies

				Raziyeh Dadashi Motlagh (Paul Scherrer Institut).

				Mike Seidel, Pavle Juranic, Rasmus Ischebeck (Paul Scherrer Institut), Frank Zimmermann, Richard Jacobsson (European Organization for Nuclear Research), Mieczyslaw Krasny (LPNHE), Uwe Nieder-mayer (Technische Universitaet Darmstadt).

				Dielectric laser accelerators are suitable for a low number of electrons, which makes them applicable for indirect research of the dark sector. This work aims to achieve a high repetition rate of single electrons in an energy range of 10-20 GeV based on dielectric laser acceleration. We will focus on optimizing the single cell to design an efficient periodic accelerating structure. To check the dynamics and survival of the particles, we will provide the results from tracking the particles along the structure using the code DLAtrack6D, which is explicitly developed for dielectric laser accelerators. Finally, we will focus on the structure manufacturing process and provide the results from our measurements.

				SUPM076

				Development of He2+ 10GHz ECR Ion Source for astatine generation accelerator

				Sosuke Kikuchi (Research Laboratory for Nuclear Research).

				Daisuke Nagae (RIKEN Nishina Center), Masahiro Okamura (Brookhaven National Laboratory), Nori-yosu Hayashizaki (Research Laboratory for Nuclear Research).

				Tokyo Institute of Technology is planning a linac facility to produce 211 astatine, an isotope for αemitter cancer therapy. To produce astatine, we aim to bombard a bismuth target with helium ion beam of sufficient intensity at 28 MeV. Unlike a cyclotron, this facility will be able to acceler-ate a milliampere class high intensity helium ion beam. In addition, the subsequent accelerator system can be made compact by providing fully stripped helium ions. For this purpose, the ECR ion source is best suited. The multiply charged ions are generated by resonant absorption of microwaves by electrons orbiting in a magnetic field and are capable of supplying high-intensity beams. The ECR ion source will use an RF frequency of 10 GHz, and a suitable magnetic field distribution will be designed to confine the plasma by a composite magnetic field consisting of a mirror field using two solenoid coils and a magnetic field generated by a sextupole magnet to increase the charge states of the ions in the chamber. The final goal is to extract He2+ at 10 mA. In this presentation, the design and magnetic field distribution are reported, including 
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				experimental results.

				SUPM077

				A Space Charge Forces analytical model for emittance compensation

				Martina Carillo (Sapienza University of Rome).

				Andrea Mostacci, Enrica Chiadroni, Luigi Palumbo (Sapienza University of Rome), James Rosenzweig (University of California, Los Angeles), Bruno Spataro, Lucia Giuliano, Luigi Faillace (Istituto Nazionale di Fisica Nucleare), Mauro Migliorati (Istituto Nazionale di Fisica Nucleare - Sez. Roma 1), Fabio Bosco (La Sapienza University of Rome).

				Space charge forces represent main induced effects in an RF-injector that degrade the beam quality. In this scenario the laser distribution sent on the photocathode acquires an

				important role in the emittance compensation process, as the slice analysis shows. A novel model of space charge forces is proposed for bunch with arbitrary charge distribution to derive expressions of self-induced forces. As the performance of the fields near the cathode is under present analysis, we can investigate use of this model in low charge regime. Further, the mod-el has been benchmarked with the behavior of the distributions present in the literature and studied for new ones. It has also been applied for the study of the optimization of a C-band hybrid photoinjector now being commissioned, thus explaining the factor two reduction of the emittance observed at the exit of the gun by changing the initial distribution at the cathode.

				SUPM078

				Study of the Transfer and Matching Line for a PWFA-driven FEL

				Pasqualina Iovine (Sapienza University of Rome).

				Alberto Bacci, Alessio Del Dotto, Angelo Biagioni, Anna Giribono, Cristina Vaccarezza, Lucio Crincoli, Marcello Rossetti, Massimo Ferrario, Riccardo Pompili, Stefano Romeo (Istituto Nazionale di Fisica Nucleare), Enrica Chiadroni (Sapienza University of Rome).

				The development of compact accelerator facilities providing high-brightness beams is one of the most challenging tasks in the field of next-generation compact and cost affordable particle accelerators. Recent results obtained at SPARC_LAB show evidence of the FEL laser by a com-pact (3 cm) particle beam plasma accelerator. This work is carried out in the framework of the SPARC_LAB activities concerning the R&D on particle-driven plasma wakefield accelerators for the realization of new compact plasma based facilities i.e EuPRAXIA@SPARC_LAB. The work here presented is a theoretical study demonstrating a possible scheme concerning the imple-mentation of an innovative array of discharge capillaries, operating as active-plasma lenses, and one collimator to build an unconventional transport line for bunches outgoing from plas-ma accelerating module. Taking advantage of the symmetric and linear focusing provided by an active-plasma lens, the witness is captured and transported along the array without affecting its quality at the exit of the plasma module. At the same time the driver, being over-focused in the same array, can be removed by means of a collimator.

				SUPM079
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				Fully Coherent Soft X-ray Pulse Generation Based on ERL

				Chao Feng, Zhen Wang (Shanghai Advanced Research Institute), Lu Cao (Shanghai Institute of Ap-plied Physics), Si Chen, Zhentang Zhao (Shanghai Synchrotron Radiation Facility).

				Energy recovery linacs (ERLs) possess bright prospect of the fully coherent x-ray generation. Recently, we designed a 600 MeV energy recovery linac capable of producing high power fully coherent radiation pulses at 13.5 nm with a relatively low-intensity 256.5 nm seed laser profit-ed from the employment of angular-dispersion-induced microbunching (ADM) technology. We also designed a matched multiplexed system that can deflect each radiator by 8 mrad with a carefully choreographed multi-bend achromat (MBA) scheme. As a result of downstream MBA’s dispersion compensation, bunching factors will be enhanced both at fundamental wavelength and high harmonics. The bunching factor of the 19th harmonic increased from 10% to 26%, and that of the 57th harmonic became 7.8%, which is sufficient to generate fully coherent radiation in the soft X-ray range.

				SUPM080

				Improve the performance of the SXFEL through Proximal Policy Optimization method

				Chao Feng (Shanghai Advanced Research Institute), Meng Cai (Shanghai Institute of Applied Phys-ics), Kaiqing Zhang, zhentang zhao (Shanghai Synchrotron Radiation Facility).

				Free-electron lasers (FELs) producing ultra-short X-ray pulses with high brightness and continu-ously tunable wavelength have been playing an indispensable role in the field of materials, en-ergy catalysis, biomedicine, and atomic physics. A core challenge is to maintain and improve the transverse overlap of the electron and laser beams. This requires high-dimensional, high-fre-quency, closed-loop control with magnetic elements, further complicated by the diverse re-quirements across a wide range of wavelength configurations. In this work, we introduce a proximal policy optimization architecture for FEL commissioning that autonomously learns to control the full set of magnetic elements. We experimentally demonstrated the feasibility of this technique on the alignment of electron beams and laser beams automatically in Shanghai Soft X-Ray Free Electron Laser User Facility, by adjusting groups of quadrupole magnets and corrector magnets to maximize the FEL output power. This approach offers unprecedented flexibility and generality in problem specification, leading to a notable reduction in effort to optimize multi-dimensional parameters in time-varying systems.

				SUPM081

				Direct RF sampling processor for beam diagnostic

				Rong Meng (Shanghai Institute of Applied Physics).

				Longwei Lai, Yimei Zhou (Shanghai Advanced Research Institute), Jian Chen, Shanshan Cao (Shanghai Synchrotron Radiation Facility).

				Digital beam signal processor is critical for the beam diagnostic resolution and on-line applica-tion performance. High speed & high precision ADC, high performance FPGA are the key de-vices for the evolution of the processor. At present, ADC technology has entered the era of RF direct sampling, which bandwidth is up to 9GHz, sampling rate is higher than 2GSPS, and sam-pling bits is up to 14 bits. If the beam signal is sampled directly and processed with an FPGA, 

			

		

	
		
			
				IPAC’23 / STUDENT POSTER SESSION GUIDE

			

		

		
			
				44

			

		

		
			[image: ]
		

		
			
				Student Poster Session

			

		

		
			
				the beam diagnostic system structure will be much more concise and stable. In this paper, a developed direct RF sampling processor for beam diagnostic in SSRF will be introduced, and the first application on cavity BPM system will be shown.

				SUPM082

				Stability analysis of double-harmonic cavity system in heavy beam loading with its feedback loops by a mathematical method based on Pedersen model

				Yubing Shen, Qiang Gu, Zihan Zhu (Shanghai Institute of Applied Physics), Duan Gu, Zenggong Jiang (Shanghai Advanced Research Institute).

				With the high beam current in storage ring, it is necessary to consider the instability problem caused by the heavy beam loading effect. It has been demonstrated that direct RF feedback (DRFB), autolevel control loop (ALC) and phase-lock loop (PLL) in the main cavity can lessen the impact of the beam effect. This paper regarded the beam, main cavity, harmonic cavity and feedback loops as double harmonic cavity system, and extended the transfer functions in the Pedersen model to this system. Some quantitative evaluations of simulation results have been got and conclusions have been drawn. In the case of a passive harmonic cavity, the optimiza-tion strategy of the controller parameters in the pre-detuning , ALC and PLL, as well as the gain and phase shift of DRFB were discussed. Meanwhile, it also involved the impact of the harmonic cavity feedback loop on the system stability at the optimum stretching condition when an active harmonic cavity was present. The research results can be used as guidelines for beam opera-tion with beam current increasing in the future.

				SUPM083

				Identification of Magnetic Field Errors in Circular Accelerators based on Deep Lie Map Networks

				Conrad Caliari (Technische Universitaet Darmstadt).

				Adrian Oeftiger (GSI Helmholtzzentrum für Schwerionenforschung GmbH), Oliver Boine-Frankenheim (Technische Universitaet Darmstadt).

				Magnetic field errors pose a limitation in the performance of circular accelerators, as they excite non-systematic resonances, reduce dynamic aperture and may result in beam loss. Their effect can be compensated assuming knowledge of their location and strength. Procedures based on orbit response matrices or resonance driving terms build a field error model sequentially for different accelerator sections, whereas a method detecting field errors in parallel yields the potential to save valuable beamtime. We introduce deep Lie map networks, which enable construction of an accelerator model including multipole components for the magnetic field er-rors by linking charged particle dynamics with machine learning methodology in a data-driven approach. Based on simulated beam-position- monitor readings for the example case of SIS18 at GSI, we demonstrate inference of location and strengths of quadrupole and sextupole errors for all accelerator sections in parallel. The obtained refined accelerator model may support set up of corrector magnets in operations to allow precise control over tunes, chromaticities and resonance compensation.
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				SUPM084

				Developing a Two-Colour All-Fibre Balanced Optical Cross-Correlator for Sub-Femtosecond Synchronisation

				Jonathan Christie (The University of Liverpool).

				Edward Snedden, James Henderson (Science and Technology Facilities Council), Laura Corner (Cock-croft Institute).

				In modern accelerator facilities, femtosecond synchronisation between an optical master oscil-lator (OMO) that provides facility-wide timing pulses and an external experiment laser is need-ed to achieve the few-fs resolution required for experiments such as pump-probe spectros-copy. This can be achieved with a balanced optical cross-correlator (BOXC), which determines the timing delay between two laser pulses via the generation of sum-frequency radiation in a nonlinear crystal.

				In this paper, a design for a two-colour fibre-coupled BOXC using waveguided periodical-ly-poled lithium niobate (PPLN) crystals is presented. An all-fibre two-colour BOXC is highly desirable as it would be more robust against environment fluctuations, easier to implement, and can achieve greater synchronisation performance compared to free-space coupled BOXCs that are currently used in accelerator facilities. This proposed design can theoretically achieve 5 - 10 times greater sensitivity to relative timing changes between laser pulses than current free-space two-colour BOXCs, which can make sub-fs synchronisation between an OMO and an external experiment laser of different wavelength achievable.

				SUPM085

				Machine learning-based reconstruction of electron radiation spectra

				Monika Yadav (The University of Liverpool).

				Brian Naranjo, Gerard Andonian, James Rosenzweig, Maanas Oruganti, Sarah Zhang (University of California, Los Angeles), Carsten Welsch, Oznur Apsimon (The University of Liverpool).

				The photon flux resulting from a high energy electron beam’s interaction with a target, such as in the upcoming FACET-II experiments at SLAC National Accelerator Laboratory, should yield, through its spectral and angular characteristics, information about the electron beam’s under-lying dynamics at the interaction point.

				This project utilizes data from simulated plasma wakefield acceleration-derived betatron radia-tion experiments and high-field laser-electron-based radiation production to determine which methods could most reliably reconstruct these key properties. The data from these two cases provide a large range of photon energies; this variation of photon characteristics increases con-fidence in each analysis method. This work aims to compare several reconstruction methods and determine which best predicts original energy distributions based on simulated spectra.
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				SUPM086

				Optical Transition Radiation Measurements of a High Intensity Low Energy Hollow Electron Beam on Electron Beam Test Facility

				Ondrej Sedlacek (The University of Liverpool).

				Muhammed Sameed (European Organization for Nuclear Research (CERN), Adriana Rossi (European Organization for Nuclear Research), Ashley Churchman (European Organization for Nuclear Re-search), Carsten Welsch (The University of Liverpool), Cristina Sequeiro (European Organization for Nuclear Research),Gerhard Schneider (European Organization for Nuclear Research), Hao Zhang (Cockcroft Institute), Krystian Sidorowski (European Organization for Nuclear Research),Marton Ady (European Organization for Nuclear Research), Oliver Stringer (Cockcroft Institute), Peter Forck (GSI Helmholtzzentrum für Schwerionenforschung GmbH), Raymond Veness (European Organization for Nuclear Research), Serban Udrea (GSI Helmholtzzentrum für Schwerionenforschung GmbH), Stefano Mazzoni (European Organization for Nuclear Research)

				Optical Transition Radiation (OTR) is commonly used in imaging systems of highly relativistic charged particle beams as the light yield and collection efficiency would increase with beam energy. For low beam energies, scintillating screens are typically preferred but would satu-rate or even get damaged when using high beam current. For such a beam, OTR screens can, therefore, still be an attractive diagnostic tool when using thermally resistant materials such as Glassy Carbon. This work presents the OTR based beam imaging measurements of a high-in-tensity low energy (7keV) hollow electron beam at the Electron Beam Test Stand at CERN. The mechanical design of the monitor as well as the expected OTR angular distribution are present-ed. Beam images performed with an aluminium oxide scintillating screen are also shown and compared to the OTR results.

				SUPM087

				Beam Delivery System for BNCT at Tokyo Institute of Technology

				Mizuki Aramaki (Tokyo Institute of Technology).

				Boron Neutron Capture Therapy(BNCT) is useful for cancer therapy. To generate safe and ef-ficient neutron beams, we accelerate 2.5 MeV protons and irradiate a lithium target. This is an endothermic reaction that avoids activation of the accelerator and produces neutrons of relatively low energy. We are designing a beamline to deliver such protons to a lithium target. Tokyo Institute of Technology has been developing a high duty factor RFQ in collaboration with Time Co. A 5% demonstrator is already in practical use. This paper describes a lossless beam transport system from the RFQ to the lithium target. The beamline consists of a quadrupole magnet, a bending magnet and a multipole magnet. The bending magnets prevent the back-flow of neutrons into the RFQ. The expected beam current is 20 mA. The results of the design study of this beamline will be presented at the conference.

			

		

	
		
			
				IPAC’23 / STUDENT POSTER SESSION GUIDE

			

		

		
			
				47

			

		

		
			[image: ]
		

		
			
				Student Poster Session

			

		

		
			
				SUPM088

				Multipurpose Vacuum Accident Scenarios (MuVacAS) Prototype for the IFMIF-DONES Linear Accelerator

				Anderson Sabogal (Universidad de Granada).

				Claudio Torregrosa, Daniel Rodríguez (Universidad de Granada), Angel Ibarra, David Jimenez-Rey, Francisco Martin-Fuertes (Centro de Investigaciones Energéticas, Medioambientales y Tecnológicas), Ivan Podadera (Consorcio IFMIF-DONES España), Marcelo Juni Ferreira (European Spallation Source ERIC), Philippe Cara (Fusion for Energy).

				IFMIF-DONES* is a key device in the EUROfusion roadmap for studying and licensing materials for future fusion reactors. It will be a unique neutron fusion-like irradiation facility equipped with a linear particle accelerator impinging an intense deuteron beam (125 mA, 40 MeV) onto a liquid lithium target. In terms of safety analysis of the facility, relevant accidental scenarios are related to the technical impossibility of having a separation window between the liquid lithium target chamber and the accelerator vacuum chambers. In case of Loss of Vacuum Acci-dent (LOVA), such as a sudden air/water inrush or leakage in the accelerator or target vacuum chambers, the beam duct could serve as a transport line and lead to air/water contact with liquid lithium, with the risk of exothermic reaction. The use of Fast Isolation Valves (70-100 ms closing time) is envisaged as mitigation mechanism for these events. The MuVacAS Prototype is an experimental setup to study in detail these scenarios and validate the Safety Credited mit-igation requirements. For this purpose, it recreates the last 30 meters of the accelerator and target vacuum chambers and, it is equipped with dedicated instrumentation and modules for simulating LOVAs. This contribution presents an overview of the experimental setup together with preliminary numerical simulation of these accidental events.

				SUPM089

				Dynamic Aperture Studies for Vertical Fixed Field Accelerators

				Marion Vanwelde (Universite libre de Bruxelles).

				Cédric Hernalsteens (European Organization for Nuclear Research), Eliott Ramoisiaux, Eustache Gnacadja, Nicolas Pauly, Robin Tesse (Universite libre de Bruxelles).

				Vertical orbit excursion Fixed Field Accelerators (vFFAs) feature highly non-linear magnetic fields and strong transverse motion coupling. The detailed study of their Dynamic Aperture (DA) re-quires computation codes allowing long-term tracking and advanced analysis tools to take the transverse motion linear and non-linear coupling into account. This coupling completely trans-forms the beam dynamics compared to a linear uncoupled motion, and an explicit definition of the DA is needed to characterize the performance and limitations of these lattices. A complete study of the DA in the 4D phase space in highly non-linear and strongly coupled machines must give a measure of the stability domain but also means to assess the operating performance in the physical coupled space. This work presents a complete set of methods to perform such detailed analysis. These methods were explored and compared to compute and characterize the DA of an example vFFA lattice. The whole procedure can be further applied to evaluate DA using realistic models of the magnetic fields, including fringe fields and errors.
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				SUPM090

				Increased dose rate for a proton therapy eye treatment nozzle on a medical gantry system using a diamond degrader material

				Eustache Gnacadja (Universite libre de Bruxelles).

				Cédric Hernalsteens (European Organization for Nuclear Research), Eliott Ramoisiaux, Marion Van-welde, Nicolas Pauly, Robin Tesse (Universite libre de Bruxelles).

				The IBA ProteusOne (P1) system is suitable to treat ocular tumors and achieves efficient dose conformality using state-of-the-art pencil beam scanning. Nevertheless, with the limited cyclo-tron current of the P1 system, clinically relevant (> 15 Gy/min) dose rates can barely be achieved in eye tumors treatment cases with the baseline configuration of the system due to the signifi-cantly high energy degradation required (from 230 to 70 MeV). One way to improve this dose rate is to modify the degrader to use a material causing a smaller emittance increase. In this work, we compare the performances of the P1 system in the context of eye tumors treatment when using Beryllium degrader on the one hand and Diamond degrader on the other. For the latter case, the optics is modified to reduce the losses along the beamline and ultimately in-crease the dose rate of the system while maintaining a symmetrical spot at the isocenter. Using Beam Delivery SIMulation, the dosimetric properties of the system are assessed and compared for the two configurations, and the differences in dose rate are quantified and discussed in detail.

				SUPM091

				Origins of Quench in Buffered Chemical Polished and Low Temperature Baked SRF Cavities

				Hannah Hu (University of Chicago).

				Daniel Bafia (Fermi National Accelerator Laboratory), Young-Kee Kim (University of Chicago).

				Electropolishing (EP) and buffered chemical polishing (BCP) are conventional surface prepara-tion techniques for superconducting radiofrequency (SRF) cavities that remove material and re-duce surface roughness. Both EP and BCP treated SRF cavities display high field Q-slope (HFQS), which degrades performance at high gradients. High gradient performance in EP cavities can be improved by applying a low temperature bake (LTB) of 120$^\circ$C by 48 hours to cure HFQS, but LTB does not consistently remove HFQS in BCP cavities. There is no consensus as to the why LTB is not effective on BCP prepared cavities, and the cause of HFQS in BCP cavities is not well understood. We examine the thermal and magnetic origins of quench in EP, BCP, EP+LTB, and BCP+LTB treated SRF cavities by studying the heating behavior with field using a temperature mapping (TMAP) system. We also show the effect of LTB on Q-disease, the onset of HFQS, and the concentration of free hydrogen near the surface of BCP treated cavities.
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				SUPM092

				Simulation Studies on an XUV High-Gain FEL Oscillator at FLASH

				Margarit Asatrian, Velizar Miltchev, Wolfgang Hillert (University of Hamburg), Georgia Paraskaki (Deutsches Elektronen-Synchrotron).

				Externally seeded high-gain free electron lasers (FELs) are capable of providing fully coherent radiation with high shot-to-shot stability, achieving these qualities at wavelengths down to the soft X-Ray range (with the use of harmonic conversion schemes).

				However, at the moment, seed laser sources suitable for the generation of short-wavelength FEL radiation are not available at high repetition rates. As a result, such setups have been un-able to make use of the full repetition rate of superconducting machines.

				Cavity-based FELs have been proposed as one possible way to overcome these limitations, allowing to combine short wavelengths and high repetition rates, while preserving the full co-herence.

				We present simulation studies for such a high-gain FEL oscillator planned for FLASH, which is aimed at the generation of fully coherent radiation at the wavelength of 13.5 nm and the repe-tition rate of 3 MHz. Achieving bunching on that wavelength would make it possible to generate fully coherent radiation at much shorter wavelengths with the use of harmonic conversion schemes.

				SUPM093

				Status Of Plasma Diagnostics On The Prototype Plasma Lens For Optical Matching At The ILC e+ Source

				Niclas Hamann (University of Hamburg).

				Manuel Formela (University of Hamburg), Gregor Loisch, Gudrid Moortgat-Pick, Jens Osterhoff, Kai Ludwig (Deutsches Elektronen-Synchrotron).

				In recent years, high-gradient, symmetric focusing with active plasma lenses has regained sig-nificant interest due to its potential advantages in compactness and beam dynamics compared to conventional focusing elements. A promising application could be optical matching of highly divergent positrons from the undulator-based ILC positron source into the downstream accel-erating structures to increase the positron yield.

				In a collaboration between University Hamburg and DESY Hamburg a downscaled prototype for this application has been developed. Here, we present first plasma diagnostics results, such as discharge current stability, electron density distribution and reproducibility. Additionally, fu-ture plans for measuring the magnetic field distribution and a possible fullscale prototype will be discussed.
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				SUPM094

				First Beam Heating Studies with the Laser Heater for FLASH2020+

				Dmitrii Samoilenko (University of Hamburg).

				Andreas Schöps, Christoph Mahnke, Christopher Gerth, Evgeny Schneidmiller, Johann Zemella, Lucas Schaper, Lutz Winkelmann, Mikhail Yurkov, Pardis Niknejadi, Philipp Amstutz, Siegfried Schreiber (Deutsches Elektronen-Synchrotron), Carsten Mai (TU Dortmund University), Wolfgang Hillert (Univer-sity of Hamburg).

				Within the framework of FLASH2020+, substantial parts of the injector of the FEL user facility FLASH have been upgraded during a nine-month shutdown in 2022 to improve the electron bunch properties in preparation for FEL operation with external seeding starting in 2025. As part of the injector upgrade, a laser heater has been installed upstream of the first bunch com-pression chicane to control the microbunching instability in the linear accelerator by a defined increase of the uncorrelated energy spread in the electron bunches. In this paper, we present first results of beam heating studies at FLASH. Measurements of the induced energy spread are compared to results obtained by particle tracking simulations.

				SUPM095

				Lifetime without Compromise

				Seb Wilkes (University of Oxford).

				Diffraction-limited light sources have garnered significant interest -- yet the smaller equilibrium size of their electron bunches also reduces the beam-lifetime. One remedy is to vertically excite the electron beam, for instance using a Transverse Multi Bunch Feedback (TMBF) system. Previ-ous work* has demonstrated that this approach can safely increase the vertical emittance, thus beam-lifetime. However, not all operational vertical emittances are created equal. Operating a TMBF at frequencies near resonances can generate large coherent dipolar motion that re-sults in an enlarged apparent photon-source. In this work, we present a methodology, justified with theoretical reasoning and simulation, that finds the optimal combination of frequency and kick strength that satisfies both the operational requirements and the beamline interests. The methodology is then demonstrated for the Diamond-II lattice, including short-range impedance effects.

				SUPM096

				Swift Heavy Ions Induced Structural Modifications in Tungsten Carbide (WC) Thin Films

				Devesh Avasthi (Inter University Accelerator Centre), Ratnesh Pandey, SHRISTI BIST (University of Petroleum and Energy Studies).

				Radiation resistance of materials is an important area of research, relevant to nuclear reactor technology. Various challenges are associated with this research; one of which is the selection of radiation resistant material for the plasma facing wall of the reactor due to its harsh operat-ing environment.* Recent studies reveal that WC has the potential to be developed as radiation resistant material.** To explore this possibility, WC thin films synthesized using RF Magnetron 
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				sputtering at a substrate temperature of 700 K have been irradiated with 100 MeV Ag8+ ions from 15 MV Pelletron accelerator at three different fluence. Glancing angle X-ray diffraction (GAXRD), Atomic Force Microscopy (AFM), Field Emission Scanning Electron Microscopy (FE-SEM) and Raman spectroscopy of the films have been performed to determine structural and morphological changes due to ion irradiation. GAXRD of the pristine and irradiated thin films reveal the reduction in grain size and loss of crystallinity with ion irradiation. FESEM images of the thin films showed no significant change in surface morphology and the thin film continuity is maintained even after ion irradiation of higher fluence. Raman spectroscopy of the WC thin films shows the decrease in intensity of peaks corresponding to Raman shift resulting in the de-crease in polycrystalline nature of WC upon ion irradiation. Further, thermal spike calculations are also done to estimate the evolution of lattice temperature with ion irradiation.

				SUPM097

				Ruthenium ion modification of glassy carbon: implication on the structural evolution and migration behaviour of implanted Ru atoms

				Tasabeeh Alabid Jafer (University of Pretoria).

				Ali Abdelbagi Hesham Abdelbagi, Johan Malherbe (University of Pretoria).

				Glassy carbon samples were implanted with ruthenium ions to a fluence of 1×10^16 cm^-2 at room temperature (at 150 keV). The implanted samples were annealed isochronally in vacu-um from 1000 to 1300 °C for 5 hours. The resulting microstructural changes were investigat-ed using X-ray diffraction (XRD), Raman spectroscopy and atomic force microscopy (AFM). The diffusion behaviour of ruthenium in glassy carbon was investigated using Rutherford back-scattering spectrometry (RBS). Raman results showed that the implantation of ruthenium into glassy carbon caused amorphization and increase the tensile stress in the implanted region. XRD showed that the amount of tensile stress in virgin glassy carbon increased from 0.016 GPa to 0.19 GPa after ion implantation which is in qualitative agreement with the Raman results. Annealing of the samples exhibited more recrystallization and changed the tensile stress to compressive stress. RBS results showed that annealing of the as-implanted samples at 1000 °C caused aggregation of the ruthenium atoms, while annealing at higher temperatures led to some segregation of ruthenium atoms at a depth of 155 nm below the glassy carbon surface. The aggregation of ruthenium atoms after annealing (as observed by RBS) played a role in the surface roughness as observed by AFM.

				SUPM098

				A nanosecond power supply for grid-controlled electron guns

				Chunyu Xu (University of Science and Technology of China).

				Feng-lei Shang, Lei Shang, Wen Song (University of Science and Technology of China).

				Grid-controlled electron gun usually uses specially designed power supplies to supply power, the performance of the power supplies can directly affect the beam performance of the accel-erator. In this paper, a nanosecond power supply for a grid-controlled electron gun is designed. It uses avalanche transistors and superimposes Marx generators to improve the power. Finally, its rise edge is less than 1 ns. The power supply can be used in the thermal cathode grid-con-trolled electron gun, the electronic source scheme of Hefei Advanced Light Facility (HALF), which is practical and feasible.
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				SUPM099

				Research on hydrostatic leveling system to provide elevation constraints for control network adjustment*

				Xiao Li (University of Science and Technology of China).

				Wei Wang, Xiaoye He (University of Science and Technology of China).

				As the precise sensor system for monitoring the rela-tive altitude changes among multiple points, the capacity hydrostatic leveling system (HLS) is widely used in particle accelerators. To expand its application in provid-ing the elevation constraint for the control network ad-just-ment, the research on the issue of the HLS for alti-tude difference measurement between mul-tiple points is carried out. Based on the working principle of the HLS sensor, a comparison system composed of dual-frequency laser interferometer, high-precision Z stage, HLS sensors and others is designed and manufactured. The system is used to control multiple sensors to ob-serve the same liquid level in the same coordinate system. The zero-position difference among sensors can be obtained by comparison. Then the altitude difference measure-ment can be realized, and it is verified that the measure-ment accuracy is better than 5 μm. In addition, a simula-tion experiment for 3D control network measurement is run, in which the HLS system provides the elevation constraint for the adjustment processing. The results show that for the 100m linear tunnel, the errors accumu-lation in the elevation direction is significantly improved compared to the classics adjustment.

				SUPM100

				Study on the vacuum properties of laser-etched oxygen-free copper

				Wenli Zhang, Wenjing Ma, Sihui Wang, Le Fan, Xiaoqin Ge, Baoyuan Bian, Jianwei Fang, Yong Wang (University of Science and Technology of China).

				The performance of operating particle accelerators has been seriously affected by the electron cloud (e-cloud) effect. The secondary electron emission (SEE) and the e-cloud can be effective-ly suppressed through laser-etching the inner surface of the vacuum chamber. Oxygen-free copper (OFC) has become the first choice for the vacuum chambers of modern accelerators due to its high electric and thermal conductivity and effective radiation shield-ing property. It is necessary to study the vacuum proper-ties of the laser-etched OFC for the application in the particle accelerators. In this paper, the photon stimulated desorption (PSD) yield and the outgassing rate of the laser-etched OFC were measured. The results show that the laser-etched OFC presents lower PSD yield compared to the untreated OFC, while the outgassing rates of the laser-etched and unetched samples are similar.
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				Finite element analysis for NEG coated vacuum chamber based on ANSYS Workbench

				Wenjing Ma, Wenli Zhang, Xiaopeng Xu, Sihui Wang, Xiaoqin Ge, Baoyuan Bian (University of Science and Technology of China), Jianya Wei (Anhui University).

				The Hefei Advanced Light Facility (HALF) is a diffraction limited storage ring (DLSR) being con-structed. As the main component of the storage ring vacuum system, the vacuum chamber transports the beam and withstands the thermal effect of synchrotron radiation simultaneous-ly. The thermal and mechanical condition of the vacuum chamber of HALF were quantitatively analysed by means of ANSYS WORKBENCH in this work. Combining the Computational Fluid Mechanics (CFD) and Finite Elements Analysis (FEA), the temperature and thermal stress maps of the vacuum chamber were calculated. The CFD calculation displays that the heat transfer coefficient between the water and the chamber is 7966-13093 W/(m2·℃). The thermal-mechan-ical simulation shows that the maximum temperature and thermal stress are 53.5 °C and 42.1 MPa, respectively. The static structural analysis was performed on vacuum chamber under the ultra-high vacuum condition, with the maximum stress of 1.7 MPa and the maximum deforma-tion of 0.0003 mm. These results show that the vacuum chamber meets the design require-ments and provide a critical theoretical basis for the design of the vacuum system of HALF.

				SUPM102

				Transport Line for Laser-Plasma Acceleration Electron Beam Characterization

				Coline Guyot (Université Paris-Saclay, CNRS/IN2P3, IJCLab).

				Grégory Iaquaniello, Gueladio Kane, Pierre Drobniak (Laboratoire de Physique des 2 Infinis Irène Joliot-Curie), Alexandre Gonnin, Christelle Bruni, Denis Douillet, Kevin Cassou, Viacheslav Kubytskyi, Yann Peinaud (Université Paris-Saclay, CNRS/IN2P3, IJCLab), Bruno Lucas, Sophie Kazamias (Univer-sité Paris Saclay), Damien Minenna, Phu Anh Phi Nghiem (Commissariat à l’Energie Atomique et aux Energies Alternatives), Moana Pittman (Centre Laser de l’Univ. Paris-Sud).

				The quest of laser plasma accelerators is of great interest for various applications such as light sources or high energy physics colliders. This research has led to numerous performance improvements, particularly in terms of beam energy versus compactness [1] and ultra-short bunch length [2]. However, these performances are often reached without the achievement of sufficient beam quality, stability and reproducibility. These are the objectives of PALLAS, a test facility at IJCLab, that aims to advance laser-plasma from *acceleration* to accelerators.

				To this end, one of the main lines of research is the electron beam control and transport.

				The primary goal is to have a lattice design that allows for a fine characterization of the output beam as a function of the laser-plasma wakefield acceleration target cell and laser parameters, while paying a particular attention to preserving the quality of the beam during its transport.

				I will present the detailed strategy, considered for PALLAS, on the problematic of chromaticity and divergence for the transport of laser-plasma accelerated electron beams.
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				SUPM103

				Magnetic Design of the Commutational Magnet and Quadrupoles for PERLE Accelerator

				Rasha Abukeshek (Université Paris-Saclay, CNRS/IN2P3, IJCLab).

				Achille Stocchi, Alex Fomin, Julien Michaud, Luc Perrot (Université Paris-Saclay, CNRS/IN2P3, IJCLab), Alex Bogacz, Jay Benesch (Thomas Jefferson National Accelerator Facility), Bertrand Jacquot (Grand Accélérateur Nat. d’Ions Lourds), Hadil Abualrob (An-Najah National University).
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