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Abstract 
The High Energy Sources R&D group at Varex Imaging 

Corporation (Varex) has developed several Accelerator 
Beam Centerlines (ABCs) and Linear Accelerators (LIN-
ACs) [1]. Here we present a summary of our recent pro-
gress on several new designs. The M9V LinatronTM featur-
ing our new ABC, see Fig. 1, is being developed to further 
improve the characteristics of a 9 MeV accelerator. The 
new ABC is shorter than the 9 MeV guide that was previ-
ously supplied by a 3rd party, and in our new design, the 
focusing solenoid is completely removed, reducing the 
LINAC weight and complexity. The overall system design 
permits an increased dose rate compared to its predecessor. 
In addition, we are working on V15 – a new version of our 
K15 LinatronTM redesigned using a patented hybrid Stand-
ing Wave (SW) and Traveling Wave (TW) reverse feed 
configuration. We expect V15 to produce a higher dose rate 
of up to 40000 Rad/min at 1 m. The first SW section of this 
LINAC may be used separately in a 9 MeV system we 
called V9, see Fig. 2, which is also expected to deliver 
higher dose rate of up to 20000 Rad/min, while substan-
tially reducing neutron yield compared to a higher energy 
machine. We have also tested a new MicroBeam (MB) de-
sign to reduce the electron beam focal spot size to 350±150 
µm without any external magnetic systems.  

M9V 
The current 9 MeV LINAC is available at Varex in the 

LinatronTM M9A. With this product it is possible for the 
energy to be switched between 6.5 MeV and 9.5 MeV with 
dose rate of 800 Rad/min@1m from the target and 3000 
Rad/min@1m from the target, correspondingly [2]. The 
smallest possible spot size measured at full width half max-
imum (FWHM) may vary within approximately 0.6-1.2 
mm range. The new M9V LINAC developed at Varex is 
based on the new 9 MeV ABC design that does not require 
a solenoid to operate, which simplifies manufacturing, 
setup and high-power testing, therefore, decreasing com-
plexity and weight of the system. The latter allows integra-
tion with a higher power 3 MW peak, 4 kW average mag-
netron. The new design has been successfully tested at 
Varex and achieved maximum dose rate of approximately 
5000 Rad/min at 1 m from the target. The substantially in-
creased dose rate output from the LINAC as well as utili-
zation of a triode electron gun operated by a Varex pro-
duced Triode E-gun Driver improves the flexibility of 
M9V LINAC for customers in the Non-Destructive Testing 
(NDT) industry. 

 
Figure 1: A model of 9 MeV ABC used on M9V. 

NEW 9 AND 15 MEV ABCS  
We continue development of a High-Power Platform 

(HPP) – a replacement for currently produced LinatronTM 
K15, the most powerful industrial LINAC available at 
Varex, with nominal energy of 15 MeV and maximum en-
ergy of 20 MeV, see Fig. 2 and Fig. 3, for HPP models.  

 
Figure 2: HPP V9 model. 
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The results of our developments in an early stage were 
reported during the last year IPAC conference [3]. Since 
HPP utilizes a modular design, which permits use of vari-
ous accelerating sections and other components, a lower 
energy option HPP-V9 was introduced. V9 is based on one 
SW accelerating structure and is fed by a klystron. 7.5 MW 
peak and 7.5 kW average power klystron was selected for 
the project. The ABC consists of a commercially available 
triode electron gun, an e-gun, magnetic lens, and a pre-
buncher cavity with a feed through phase shifter. The pre-
buncher design is similar like the one described in [4].  

 
Figure 3: HPP-V15 model. 

Currently, the ABC is being manufactured for prelimi-
nary high-power testing with the magnetron.  

 
Figure 4: V15 X-Ray head model. 

The V15, see Fig. 4, is designed to utilize a patented “re-
verse RF feeding” scheme, previously described in [5]. The 
components of V15 are being procured. Klystron based 
testing of both V9 and V15 versions of High-Power Plat-
form is expected to follow.  

MBL6 
The High Energy Sources R&D group at Varex has been 

developing a new commercial technology (patent pending) 
that permits creating LINACs with beam FWHM focal 
spot size < 0.5 mm without utilization of any magnetic sys-
tems [1-16], which in turn, permits high-resolution radiog-
raphy of large objects using LINACs in 1-9 MeV energy 
range. Until recently, micro and submillimeter spots have 
been available in Varex X-ray and 1 MeV energy accelera-
tors [17]. However, high energy accelerators provide much 
better penetration and can be used in aerospace industry or 
other applications to locate microcracks. 

As part of this new development, we have built two 
ABCs for our future 6 MeV MicroBeam LINAC (MBL6). 
The first ABC was tested at 4 MeV and 6 MeV energies, 
producing up to 700 Rad/min at 1 m from the target. The 
latter is only about 15-20% less than from LinatronTM 
Mi6SSM, standard <1.5 mm spot 4-6 MeV LINAC. Exam-
ple of the smallest micro beam spot obtained with the sec-
ond ABC, designed to minimize the focal spot is shown in 
Fig. 5. This latter ABC was installed in a LinatronTM head 
and tested as MBL6 preproduction system. 

 
Figure 5: The smallest spot with size of 0.2-0.3 mm 
FWHM (Low Mode). 

More details on MBL6 development will be presented at 
10th International Symposium on Digital Industrial Radi-
ography and Computed Tomography in Paris from July 1st 
to 3rd, 2025 [18].  

CONCLUSION 
In this paper we presented recent results of linear accel-

erator development at Varex Imaging, including the new 9 
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MeV system upgrade, the status of high-power platform, 
and the series of unique micro beam accelerators that are 
making a breakthrough in radiographic evaluation of ob-
jects permitted to detect micro cracks behind few centime-
ters of steel.  

The team is working on further improvements and 
higher power LINACs for high power NDT, security 
screening, radiation processing, sterilization, radiation 
therapy, etc. 
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