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RHODOTRON TECHNOLOGY

1. Operating Principle

2. Accelerating cavity

3. Electron Gun

4. RF System
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RHODOTRON 

ACCELERATORS FOR 

INDUSTRIAL ELECTRON-

BEAM PROCESSING : 

A PROGRESS REPORT

Y. Jongen, M. Abs, T. Delvigne, 

Arnold Herer, J.M. Capdevila, 

F. Genina, A. Nguyen

Median section of the 

accelerator and electron

Trajectory

(D: deflecting magnet, 

C: accelerating cavity, 

L: magnetic lens, 

G: electron gun)



International regulations limit to 10 MeV

the maximum energy of electrons used in

industrial applications, in order to stay

below the threshold of most gamma-n

reactions, preventing therefore a potential

neutron activation of the goods treated.



The TT200 (10MeV/80kW guaranteed

power) is convenient for industrial

applications where high dose or/and high

irradiation throughput are required. The

total height of the accelerator is 2.2

meters, including the RF power amplifier

placed on the top of the cavity.



Applications
➢Sterilization of medical devices and pharmaceuticals

Стерилизация медицинских изделий и фармацевтических

препаратов

➢Sanitization of cosmetics and consumer products

Санитарная обработка косметики и потребительских

товаров

➢Phytosanitary treatment of imported/exported produce

Фитосанитарная обработка импортируемой/ экспортируемой

продукции

➢Cold pasteurization of a wide variety of foodstuff

Холодная пастеризация широкого спектра пищевых продуктов

➢Biohazard reduction of contaminated materials

Снижение биологической опасности загрязненных материалов

➢Curing of advanced and wood-plastic composites

Отверждение современных и древесно-пластиковых

композитов



➢Crosslinking of tubing and wire & cable jacket

Сшивание труб и оболочек из проводов и кабелей

➢Polymer enhancements including fire and ozone resistance

Полимерные улучшения, включая огнестойкость и

устойчивость к озону

➢Modification of melt flow index

Изменение индекса текучести расплава

➢Controlled scissioning of PTFE, PP and wood pulp

Контролируемое выделение ПТФЭ, ПП (термопластик

полимер) и древесной массы

➢Coloration of glass and gemstones

Окраска стекол и драгоценных камней

➢Doping of semiconductors

Легирование полупроводников

➢Production and detection of isotopes

Производство и обнаружение изотопов



Science:

➢Photonuclear interaction induced by 10 MeV

electron beam is an approach for generating the

high intensity neutrons.

➢Except the nuclear reactors, the electron accelerators

can be considered as the main source of neutron with

some different specifications such as higher intensity,

lower cost and much smaller size in compare with the

nuclear reactors.



Implementation of an Electron Driver at HRIBF 
B. Alan Tatum

International Workshop on Electron Drivers for Radioactive Ion 

Beams, October 10th, 2007





A Photo-fission Facility

-Driver

• Requirements

– ~25 MeV or higher, CW, turnkey

– 100 kW or more at 25 MeV

– 80 kW or more at 50 MeV

• Turnkey options

– 25 MeV rhodotron

– 50 MeV SC linac

• Costs are similar



Isotope production
98Mo(n,γ)99Mo

Neutron Generation from 10 MeV Electron Beam to Produce  99Mo

Borhani Zarandi, Mahmood; Tabbakh, Farshid; Amrollahi Bioki, Hojjat

The neutron yield in terms of target thickness  for Pb, Ta and W



Neutron flux in the target along the beam 

direction

(E=10MeV and i=10mA).
The neutron flux in terms of thickness for Pb, Ta and W



Neutron flux in the target along the beam direction

(E=10 MeV and I=10 mA)



Mo-99 activity produced by Rhodotron-TT200 and

100MW DHRUVA reactor in terms of duration of irradiation



FARSHID TABBAKH, MOJTABA MOSTAJAB ALDAAVATI,

MAHDIEH SADAT HOSEYNIand KHADIJEH REZAEE

EBRAHIM SARAEE

Induced photonuclear interaction by Rhodotron-TT200

10 MeV electron beam 

For a current of 10 mA, the maximum fluxes are in 

the order of 1012 n/cm2/s and the thickness up to 8 cm 

will cause the flux to drop to less than 1010 n/cm2/s.

Target optimization indicates that a 10 MeV electron beam is

capable of producing high-intensity neutron flux of

1013n·cm-2·s–1 with average energy of 0.8 MeV.

Target optimization for a 10-MeV E-beam neutron converter 
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Energy distribution of photoneutrons in the targets. 

(a) The target with 0.1 cm thickness and (b) the target with 6 cm thickness




