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INTRODUCTION 
The Illinois Accelerator Research Center, IARC, is charged with making technologies 

developed in the pursuit of basic science available to entities outside the walls of Fermilab. 
Many of the technologies are nascent on a technology readiness scale and require some 
development before such entities are interested.  At IARC, we identified a gap in the market of 
current commercial accelerators in the area of high power, low energy portable linacs.  We are 
currently developing such a platform technology. 

In pursuit of this goal, IARC has procured a 9 MeV electron beam machine 
manufactured commercially by Varian called the Clinac 2100C. This accelerator will be the 
first stepping stone in establishing IARC as an accelerator facility. The Clinac 2100C has a start 
up process from a cold start. This document will review the steps necessary to be prepared to 
deliver beam. 
 

MACHINES STATES 
 To review the Clinac has five machine states. Off, Standby, Mains On, Ready and Beam 
On. A further description of these states is located in the Machine States document number 
30-004.  
 

ELECTRICAL POWER 
 In general the machine is left off in the Standby state. This means that the electrical feed 
of 3 phase 208 is present, however not turned on. Here the operator ensures that the flashing 
phase indicators are active.  
 

UTILITIES 
 The Clinac machine requires cooling water from the HAB Industrial Chilled Water 
supply, or CHW. This water system has greater detail in document 10-103 HAB Mechanical 
Room ICW and CHW. 
 In particular for the machine, the two water valves need to be opened in order to supply 
the cooling water to heat exchange with its own Low Conductivity Water. These valves are 
located in the cave just prior to the machine. 
 This water also heat exchanges with the portable air conditioner in the room. This unit 
shall be turned on to continuously cool the enclosure, to have the machine run at a consistent 
performance. 
 The compressed air line is also connected to the HAB supplied compressed air. This air 
is essential for operation of the target within the gantry head. There is only one valve located 
on the outside of the cave the supplies this air. The operator shall ensure that it is open 
 

STANDBY TO ON 
 The Clinac has four main components. The Gantry, Modulator, Card Rack, and the 
Console. The Gantry is located inside the A2D2 enclosure, while the remaining equipment is 
located on the outside. When the machine is left in standby, the key switch located on the front 
section of the card rack is vertical. To get the machine into Mains On, turn the key. 
 Once the key is turned the machine will review its memory, including settings bend 
fields, target positions and other parameters. This takes some a few minutes to complete. 
However during this time, the machine also has a built in 12 minute time delay. During this 
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time delay it is advised to have the operator search and secure following document 30-102 
A2D2 Search and Secure. Part of the secure is a 90 seconds audible annunciation warning. 
 

 SELECTING MODE 
 The Clinac console has main interface. In this interface, the operator will select ‘S’ for 
Setup, select ‘F’ for Fixed. Then select 9 MeV, for 9 MeV Electrons. The machine will also ask 
for other default parameters, such as target dose rate, 300 mu/min is used for startup, total 
amount of time, we set for 9999 for unlimited time, and total dose we set for 999 and for 
Accessories we will choose 25 by 25. 
 Once all the parameters are selected, the machine will go through its checks to place the 
machine for the desired state. For any interlock not in regulation, the operator will see it alarm 
in red background, if the interlock is clear it will be in blue background. There shall not be any 
alarm unclear prior to operating the beam. 
 

RUNNING BEAM 
 With the alarm screen cleared or in a known state, the operator should hit ‘B’ for beam. 
The user is then prompted for Beam Yes or No. Select ‘Y’ for yes or ‘No’ to cancel the request. 
 When the machine is running a local counter can be heard in the console, the ‘D/R’ 
should be close to the selected Dose rate chosen in the previous section. Counts should be seen 
in ‘MU1’ and ‘MU2’ counters. At this point you are successfully running beam. 
 To end your session, press the ‘B’ once again to halt the run. 
 

MACHINE TO ACCESS 
 Once the run is completed and you are ready to access the enclosure, halt the beam by 
the commands above, and turn the console key. This key is then controlled and in the possession 
of the operator.  
 The operator then turns the key for the safety system located in the safety system rack 
as shown in document 30-102 A2D2 Search and Secure. Using this key, open the access door 
to the cave and enter. This key is also controlled and in the possession of the operator. 
 To return to service, follow the steps in document 30-102 A2D2 Search and Secure, and 
going to section “Running Beam”. If a new run is requested, return to instruction “Selecting 
Mode”. 
 

MACHINE TO STANDBY 
 Once the run is completed and you are ready to end the run, halt the beam and turn the 
console key. The operator then turns the key for the safety system located in the safety system 
rack. The last key to turn is key on the card rack back to standby. Return the console and safety 
system key to the lock box.  
 


