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Who We Are 
�  Spun-off from the UCLA Particle Beam Physics Laboratory in 

2004 
�  ~50 employees, including 9 PhD scientists and 22 engineers 
�  Strong accelerator physics and engineering backgrounds 
�  Worldwide sales, service, software, and consulting with a strong 

R&D program 
�  Offices in 

�  Headquarters, Los Angles 
�  Sales, San Francisco bay area 
�  European office, Italy  

�  A One Stop Accelerator Shop 
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Products 
�  Turnkey accelerators 

�  Turnkey injectors 
�  Transport lines 
�  Industrial linacs 

�  Diagnostics 
�  Beam profile monitors 
�  Bunch length monitors 
�  Charge, emittance, et cetera 

�  RF structures 
�  RF photoinjectors 
�  Bunchers 
�  Linacs 
�  Deflectors 

�  Magnet systems 
�  Electromagnets 
�  Permanent magnets 
�  Systems (chicanes, final focus, spectrometers) 
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Customers 
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�  Average research budget of $5m per year supported primarily 
by US funding agencies 

�  Focus on novel acceleration schemes, compact sources, 
precision diagnostics, and advanced fabrication techniques 

�  Collaborate with leading international institutes and scientists 

Research & Development 
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Most of other preparatory work for this section has been completed, including cleared out the 
space from the previous experiments, and moving several cable trays and ceiling lights to 
accommodate for the spatial filter. As of now there are no beam obstructions remaining 
throughout the entire hall, and all of the ceiling path breadboards are completed.  

5.6 Spatial filter and amplifier installation 
The spatial filter was pumped down with a turbo pump with the intent of testing how well it will 
retain vacuum.  The vacuum level reached as low as 2x10-4 Torr on the attached Pirani Gauge.  
However, only a few hours after the turbo pump was turned off, the spatial filter was back up to 
atmosphere.  When pumped down again, a leak was detected in both lens/window assemblies.  
After evaluating the assemblies, the gaskets were determined to be the cause of the leak.  
Changes in the gasket design were implemented and the gaskets will be remade and retested. 
 
We are still waiting to receive the modified Pockel Cell holder from Germany. Based on the 
present status information, it should be finished my mid-June.  

5.9 I-box installation at ATF 
The interaction box installation at the ATF is a major milestone in the project successfully 
completed during the reporting period.  The process started by carefully planning the move of 
1,000 lbs. chamber in a very space limited experimental hall.  The red heads has been installed in 
place, and the path was cleared.  The BNL rigging team has designed a special handling set up 
(Fig. 1), to enable transport of the chamber while minimizing stress to the welding joints in the 
system.  
 

 

Figure 1. Interaction box transportation set-up. 
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We also varied the injected beam current.  The accelerated beam current was varied in this way 
between 1 mA and 28 mA. Reflected RF power has minimum in the vicinity of 10 mA beam 
current, which confirms the proper coupler design.  
 
To measure the beam energy, we installed the spectrometer consisting of a 6 in. x 6 in. square-
pole, 1 in. gap electromagnet dipole surrounding a vacuum chamber with a scintillating screen 
installed at a 90° angle to the beam line (Figure 3).  A camera with adjustable optics and external 
trigger allows us to image the scintillator and determine the beam energy by varying the magnetic 
field strength of the dipole magnet. The camera was triggered and synchronized with the master 
trigger of the system.  This enabled very stable images of the beam even at low repetition rates of 
a few Hertz.  
 

 
Figure 3: Current setup of the Microlinac.  From left to right: blue/white electron gun, accelerating 
structure with focusing magnet, orange steering magnet, green Pearson current transformer, 
spectrometer chamber with dipole, diagnostic cube and ion pump, dielectric break, and Faraday cup 
terminated into 50 Ohm load. 

To characterize the beam energy and spread, we first measured the magnet field as a function of 
current.  By sweeping the current passed through the dipole, we could deflect the electron beam 
onto the scintillator.  By knowing the strength of the magnetic field, and the relative intensity of 
the image, we can calculate the beam energy and spread. During commissioning of the 
spectrometer, we found it necessary to install a small steering magnet to properly align the beam 
with magnetic field. 



Additive manufactured Niobium 
�  Additive manufacturing techniques allow for 

higher average power and otherwise 
impossible designs 

�  Layers of atomized metal powder is 
selectively melted with an electron beam 

�  Allows for nearly monolithic, seamless, and 
thermally-stabilized SRF niobium structures 
of arbitrary shape at reduced cost 

�  First to develop the electron beam melting 
additive manufacturing process for copper 
and niobium 

�  Since 2006, $3.5m investment in copper, 
niobium, and Ti-Nb joining with electron 
beam melting techniques 
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US Patent 7,411,361:  Method and apparatus for radio frequency cavity; 
Joint patent with JLab - pending:  Additive Manufacturing Method for SRF Components of Various Geometries 



EBM material development summary 
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�  EBM AM advantages: 
�  Cost/time savings 
�  Excellent material properties  
�  Freedom in design 

�  Need a larger investment in 
developing the process 

�  Further refinement of the apparatus 
and its operating parameters 



RadiaBeam for Future Colliders 
�  RadiaBeam’s wealth of experience and efficient R&D program make it ideal for 

development of enabling technologies 
�  Additively manufactured niobium compliment and extend the capabilities of 

future colliders with proper attention 

�  We can serve as a supplier, integrator, and collaborator 
�  Our expert team is always available for discussion 

�  EBM AM Acknowledgements 
�  R. Rimmer, J. Spradlin, P. Dhakal, J. Henry; Thomas Jefferson National Laboratory 
�  C. Terrazas, S. Gaytan, J. Mireles, D. Espalin, F. Medina, R. Wicker, L. Murr; U. of 

Texas El Paso 
�  T. Horn, O. Harrysson, H. West;  North Carolina State University 
�  P. Frigola, R. Agustsson, S. Boucher, L. Faillace, A. Murokh, M. Ruelas, A. Smirnov; 

RadiaBeam Technologies 
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Thank you 
Portions of work shown supported by DOE SBIR Grants DE-SC0000867, DE-SC0000869, DE-SC0007666, and DE-SC0011826 




