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Medical linear accelerators are the most important and complex 
devices in radiotherapy.  Ensuring their safe operation is a fundamental 
job of the medical physicist. Unfortunately, there aren’t many resources 
for learning their basic mode of operation. If you don’t have access to a 
linac, getting hands on experience is impossible.
  
We created Simac to make these devices easier to learn for anyone, 
anywhere. With the simulator, you can make adjustments to the basic 
settings of the machine and see the effect on beam properties. With the 
course space, you have all the learning materials a teacher or student 
needs. It’s all available online anywhere you are: at work, at home, on 
the bus, or anywhere else.

We hope that with Simac, medical linacs will be easier to understand 
and operate, and reduce barriers to learning about these important 
machines. 

WHY SIMAC?



Like a flight simulator for pilot training, learning how to maintain linear 
accelerators needs a safe environment. Simac is an integrated platform 
where learners can manipulate the operating parameters of a linear 
accelerator and learn how to adjust them in a secure environment without 
the risk of damaging the accelerator or misadjusting the machine. Students 
and teachers can work together in the classroom, lab, at home, or anywhere 
you like.

LEARN WITH CONFIDENCE
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... SO FAR
OUR PLATFORM

The Linax course space is a complete textbook with 
13 chapters covering all aspects of medical linac.

The simulator allows you to adjust all the knobs 
under the linac covers. There are two simulators 
covering both major linac vendors. 

Test your knowledge with the automated quizzes. 
Review your results anytime. Do a laboratory 
exercise to study individual linac function and mode 
of operation. Assess your understanding with linac 
exercises.

Entirely web based, Simac can be used anywhere 
you or your students are. There is no danger of 
causing machine faults, access to the simulator 
is not restricted by any physical access, and the 
availability is much greater than a physical linac. 

ABOUT US

Simac is a fully integrated web-based teaching, learning and 
working environment. Adjust the most complicated components 
of radiotherapy linacs, understand the operating principles, and see 
the results, from anywhere you like. 



Simac calculates results in real 
time, so you can see the effect 
of machine parameter changes 
as you make them.

The simulator calculates the 
electron and photon beam 
properties. Beam profiles, like 
measured in a water tank, can 
be displayed.

Adjustments are made in a 
schematic layout type of user 
interface. It also has a table 
input to better understand what 
component we are working with.

WORKS IN REAL TIMESEE HOW THESE AFFECT THE 
RADIATION BEAM

ADJUST ELECTRIC 
PROPERTIES OF THE LINAC

Simac uses realistic models of all linac components: the high voltage areas,  
the electron gun, the accelerator waveguide, bending magnet, steering coils, 
target and flattening filter. These have been benchmarked against real linac 
performance and simulate the real response of medical linacs.

MODELS THE ELECTRON AND PHOTON BEAM

SIMAC WORK?
HOW DOES

2
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The models of the linac components have been 
built with realistic calibration parameters so that the 
currents, voltages, pulse times and dose rates are 
similar to the values you see on a clinical machine.

CALIBRATED RESPONSE

The user interface is divided into several sections, 
a main system interface, as well as sections for 
the high voltage modulator, electron gun, beam 
steering, and flattening filter and target. 

Coming soon we will provide a link from the 
simulator user interface to the textbook 
descriptions so that it is easier to understand how 
each component functions.

MODULAR USER INTERFACE

Simac models both a standing wave, klystron style 
linac as well as a travelling wave, magnetron driven 
linear accelerator. 

BOTH MAJOR VENDORS

Simac is calibrated to match the performance of a 
realistic medical linac. Voltages, currents, dose rates 
and beam shapes are what you would see on the 
machine in your clinic.

Under the Simac hood
HOW REALISTIC IS THE SIMULATOR?



Unfortunately, learning the fundamentals of medical 
linacs depends on access to a machine, availability 
of the machine, and access to an instructor to help 
students. A simulator provides equity of access. 
Anyone with a computer, tablet or even a mobile 
device can gain access to a realistic medical linac 
with Simac.

EQUITABLE TRAINING

The environment for operating a medical linac is 
very restrictive. They are only in hospitals, and not 
available until after hours, and only if someone is 
able to help students learn on the unit. The simulator 
environment can be used anywhere, in a classroom, 
for independent study, at home, in the office or from 
a remote location.  

INDEPENDANT OF 
ENVIRONMENT

Simac is not a real medical linac, but as a training 
tool, we think it works better. The goal of Simac is to 
allow the learner to understand how the important 
components of the machine function, how they 
interact with each other, and how each one affects 
the radiation beam quality. Simac can reduce the 
training time and cost for learning linac function 
considerably. 

HIGH QUALITY TRAINING

Medical linacs are expensive; they must be carefully 
adjusted, and are mainly used for treating patients, 
not training. A simulator solves all of these problems 
by removing the danger involved in changing the 
operating parameters of the linac, reducing the cost 
significantly, and is available at any time. 

ACCESS TO A LINAC

Gaining access to a 
medical linac to learn 
its operation is often 
difficult. A simulator 
reduces costs, risks 
and makes access 
equitable.

Simplified access to a realistic linac
SOLVING THE LINAC TRAINING PROBLEM
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A symmetric beam is a basic requirement for good 
radiotherapy. What to do if the beam drifts off it’ 
baseline symmetry? Simac lets you adjust the beam 
to simulate a symmetry error, and then correct 
it with steering coils. It’s faster to learn than on a 
real machine, and lets you prepare for symmetry 
adjustments ahead of time.

BEAM STEERING

At the heart of the medical linac, a charging and 
discharging systems makes the high voltage 
pulses that produce the microwaves and electron 
emissions needed for the accelerator to make 
an MV radiation beam. Simac lets you adjust 
everything there is to do with the waveforms so you 
can understand how they work.

WAVEFORMS

After linac repairs, linacs are often “tuned” to ensure 
the beam dose rate is optimised. How does this 
work? What is changing inside the machine? Simac 
has several laboratory exercises to let the user 
study and understand this so that linac repairs are 
less stressful and easier to decide what quality 
assurance is needed.

BEAM TUNINGThe physics of a medical 
linac is complicated. 
Simac is a sophisticated 
simulator capable of all 
linac physics. 

Because medical linacs are complex
ADVANCED TECHNICAL FEATURES



For self-assessment, assignments or for 
class discussions.

Study how each component affects the 
linac operation. It’s a laboratory in your 
computer.

One for each chapter. Automatically 
graded. Use to assess knowledge or 
for class discussions.

Covers all aspects of medical linac 
operation. Waveguides, high voltage, 
electron beams, linac systems, photon 
beams and more.

70+ EXERCISE PROBLEMS8 LABORATORY EXERCISES

200+ QUIZ QUESTIONS13 CHAPTERS

Teaching materials for medical linear accelerators come from many sources. 
The Linax course space keeps this all-in-one place to simplify and speed up 
lesson planning.

The materials can be used for self-instruction or for classroom or group study. All textbook 
chapters also come with a video lesson so that the material can be viewed, and then read 
later for detailed study. All didactic material can be bookmarked. The quiz questions and 
laboratory exercises are meant to cover a wide range of difficulties.

It’s fully integrated with the simulator

THE LINAX COURSE SPACE HAS ALL YOU NEED 
TO TEACH OR LEARN



10

Cancer patients in large metropolitan areas, rural communities, in 
developed economies and in lower and middle-income countries all 
need access to high quality, safe and reliable cancer care. 

Radiation treatments require complicated and highly technological 
equipment and processes.

How do these two competing needs come together in a cancer free 
future?

At Linax Technologies Ltd., we want to help.

CANCER IS AN IMPORTANT GLOBAL 
PROBLEM

... WE SEE A WORLD WHERE EVERYONE WHO 
NEEDS RADIOTHERAPY HAS ACCESS TO IT

OUR GOAL IS 
TO SIMPLIFY 
RADIOTHERAPY
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OUR PASSION



Linax has had return 
website users from 110 
countries in 2021.

Since the Simac product 
launch in November 
2020, the platform has 
been enjoyed by over 60 
customers. 

Linax was launched in 
2019, and has been in 
operations for two years. 

COUNTRIESSATISFIED 
CUSTOMERS

INCORPORATED

110602019

ABOUT LINAX4

THE COMPANY
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FIRST PLACE  /  2015
BEST PRINT CAMPAIGN

THIRD PLACE  /  2014
BEST AD CAMPAIGN

FIRST PLACE  /  2013
BEST PRINT CAMPAIGN

Simac was awarded the 
2016 award for innovation in 
education by the AAPM.

The simulation methods 
is published in the Journal 
of Applied Clinical Medical 
Physics, volume 16, number 
3. 2015.

PUBLISHED SCIENCEINNOVATION IN MEDICAL 
PHYSICS EDUCATION

OUR RECOGNITIONS

Our goal is to demystify 
the complexity of linear 
accelerators and to facilitate 
access to radiotherapy 
equipment for cancer 
patients all over the world. 
In 2021 we our platform 
has been used by people 
from all over the world in 
advanced economies as well 
as lower and middle income 
countries. 

WE AIM TO REACH THE WORLD

Countries with return website users



OUR SIMULATOR CONTENT

THE SIMAC MEDICAL LINAC SIMULATOR COVERS 
THESE AREAS OF LINAC OPERATION 

ELECTRON SOURCE BEAM STEERING AND 
BENDING MAGNET

Both diode and triode guns are modelled. The 
effects of temperature limits as well as space 
charge limiting modes are included. The output of 
the diode gun is changed by filament current. The 
output of the triode gun is changed by a grid voltage.

Beam symmetry errors can be simulated, and beam 
steering is modelled for both the standing and 
travelling wave accelerators. The bending magnet 
is calibrated to match performance of clinical 
systems.

BREMSSTRAHLUNG PHOTON BEAM SHAPING

The photon production is fully modelled. Target 
materials and thicknesses can be configured. 
Photon bema spectrum and intensity angle 
relationships are displayed as graphical output. 

The flattening filter can be fully configured and 
different materials selected so that beam flatness 
can be investigated with different flattening filter 
construction. 

WAVEGUIDE 
ACCELERATOR

HIGH VOLTAGE 
SYSTEMS

Simac includes models of standing wave and 
travelling wave accelerating waveguides. The 
standing wave model includes the energy switch. 
The travelling wave model includes RF recirculation.

The high voltage modulator is modelled in detail, 
with both a klystron and magnetron load. Pulse 
forming network inductors can be adjusted, 
DeQuing is modelled for the klystron modulator. As 
well the Despiking network is also modelled.
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Radiotherapy is a complex medical discipline, 
involving numerous technologies, medical 
science and a diverse workforce. We hope that 
understanding the linac will be easier using 
Simac. We envision this learning tool and method 
to be used in all areas of radiotherapy learning. 
Imaging, treatment planning, patient setup, quality 
assurance, special techniques. They all depend 
on one another, and each starts by being able to 

create a radiation beam. Simac, at its heart, is a 
method to model radiotherapy beams, and use 
this to better teach radiotherapy. There is much 
more to come. We hope you will join us on our 
journey. 

EMPOWERING USERS

Our goal is to let our users 
become the radiotherapy 
professionals they want to 
be. We are starting with a 
linac simulator. This is just 
the beginning ...

THE LINAX 
PHILOSOPHY


