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▪ Founded by National Lab scientists 

▪ To help accomplish DOE Mission 

▪ 21 years of R&D experience 

particle accelerators 

related technology 

▪ Awarded and delivered $34M 

Private and government contracts

▪ Partnerships 

11 National Labs 

9 Universities 

▪ Supported 

18 postdocs 

7 Ph.D. Students
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• Transverse electron beam scanners (TEBS) were

• realized recently for use in the SNS storage ring by Aleksandrov et al.

• Laser beam scanners are used at

• H− Linacs, Optical Transition Radiation screens, Synchrotron Radiation Monitors for relativistic beams.

• Non-destructive transverse profile measurements

• are preferred not only for single-path diagnostics at different locations in a transfer line

• also to enable time-resolved observations of a stored beam within a synchrotron.

• A more practical, however essential, reason for minimal invasive diagnostics

• is the large beampower available at modern hadron accelerators

• which excludes the usage of intercepting methods

• scintillation screens, SEM-grids or wire scanners

• risk of melting when irradiated by the total beam intensity.
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Background and Motivation
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Advanced Sheet electron Probe Beam Profile 

Monitor

The advanced sheet electron probe beam profile 

monitor (SEPBPM) with the strip cathode is 

proposed as shown in Fig. 1.  For the slice (6) of 

sheet electron probe formation is used the strip 

cathode (1) with extractor (2). The sheet electron 

probe is formed by a collimator with two slits (3) 

and (5). The short slice of sheet electron probe (6) 

slid after deflection by electric field of proton 

bunch is visualized on the luminescent screen (7) 

and fixed by a fast CCD camera for further 

processing by the corresponding software. 

Fig. 1 Sheet Electron probe beam profile monitor with a strip cathode.

1-strip cathode; 2-extractor; 3-first slit of collimator; 4-deflecting plate; 5-second 

slit of collimator; 6-sheet slice of electron beam probe; 7-luminiscent screen



Fig. 2. Isometric view of Modification of strip e-beam 

profile monitor with a slice of the sheet electron probe.
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This version of the SEPBPM is smaller, and 

easy for fabrication, operation, and magnetic 

shielding. Several similar systems can be 

integrated for the production of the 

tomographic 3-D image of proton bunches. 

The proposed tomographic system is more 

compact, easier to operate, and less 

expensive than the residual gas ionization 

profile monitor (IPM) discussed above.



SIMULATION OF PROBE BEAM 

DEFLECTION BY A PROTON BUNCH

A computer program for simulation probe beam 

deflection by proton bunch has been developed.

Examples of simulations are presented in Fig. 3 

that shows deformations of the sheet electron 

probe beam with energy 30 keV by a proton 

bunch with γ=10 and different proton numbers. 

Fig.3. Tracks of deflected electron beam on the luminescent screen for RUN1-red, RUN2-blue. 

Dashed line is trace of non-deflected electron beam. Distance between max and min of red curves 

∆y=24 mm and ∆y=36 mm for blue are related to horizontal dimension of proton bunch. 

Amplitude of deflection is proportional to the number of protons, γ-factor of proton bunch, and 

inverse proportional of electron beam energy
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Fig. 4. Schematic of electron gun for production of Sheet electron Probe Beam. 1-ceramic disc, 2-current leads, 3- 

IrCe emitter of electron, 4- feedthrough, 5- extraction electrode, 6-accelerating electrode, 6-ceramic support rods, 7-

flange, 8-compression flange, 9-compression ceramic, 10-sheet electron Probe Beam.

Fig. 5. Computer simulation of electron beam formation. Optimal 

focusing with low aberrations Vext=3 kV energy 40 keV.

2023 SBIR/STTR Exchange PI Meeting 108/15/2023



Fig. 6. Design of electron gun for sheet 
electron beam production

Sheet electron gun in vacuum chamber
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Fig. 8. Schematic power supplies for cathode of 

electron gun

High voltage DC power supply is connected with 

emitter.

1-- IrCe emitter of electron  0.1x2x20 mm, 2-current 

leads (material stainless steel), 3- extractor electrode, 

4-extraction feedthrough, 5-accelerating electrode, 6-

ceramic support roads, 7- ceramic disc (MACOR), 8-

compression flange, 9-compression ceramic, 10-

sheet electron Probe Beam, 11-vacuum chamber of a 

proton bunch, 12-acceleration feedthrough, 13-

vacuum chamber of a proton bunch,  14-lead for 

focusing electrode, 15-focusing electrode,  16- 

proton bunch.

The emitter is heated by RF current delivered from 

RF generator by an insulating transformer (Fig. 8).
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Vacuum pumping of 6-way cross vacuum chamber

Design of sheet electron gun
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Vacuum Chamber Design

6-Way ISO-K HV Cross
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Richardson Electronics (RELL.com, LaFox, IL) - Manufacturing partner for Muons, Inc. products:
Beam Diagnostics, Magnetron power sources, Italian 1 A 300 kV D+ T+ fusion project for Mo-99
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Conclusions and Next Steps

• Sheet electron gun
• Simulated 
• Designed 
• Components Constructed or Acquired

• Test setup Prepared
• Programs Developed
• Commercialization Partner Identified

• Next Steps
• Assembly, Operation, Testing 
• Plan for Commercialization 



Thank You very much

8/15/2023 2023 SBIR/STTR Exchange PI Meeting 17


	Slide 1:  
	Slide 2:  
	Slide 3: Present Company Interests
	Slide 4: Company Interests (continued)
	Slide 5: ELECTRON GUN FOR SHEET ELECTRON PROBE FOR BEAM  TOMOGRAPHY* 
	Slide 6:  
	Slide 7:  
	Slide 8:  
	Slide 9:  
	Slide 10:  
	Slide 11:  
	Slide 12:  
	Slide 13:  
	Slide 14:  
	Slide 15:  
	Slide 16
	Slide 17: Thank You very much

