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!Border Crossings, Ports
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weld joints
rocket motors
nuclear weapons

16MV linac
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!!Enables DC HV supplyEnables DC HV supply

!!Modulating voltage is a lowModulating voltage is a low
200V200V

!!Adds a bit of cost to theAdds a bit of cost to the
gun..gun..

!!Still need pulsed HV for tubeStill need pulsed HV for tube
and solenoid for beamand solenoid for beam  optics.optics.

!!Ideal would be a Ideal would be a griddedgridded
gun,gun,  such that beam optics issuch that beam optics is
independent ofindependent of  modulatingmodulating
voltagevoltage……
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The Tanabe-Vaguine switch

from US Patent No.

4,286,192.

The field-step energy switch

consists of a water-cooled,

bellows-mounted sliding

probe that perturbs a side-

cavity resulting in a field step

between the centerline

cavities coupled through it.
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!Accuray - Cyberknife

!Intra-OP - Mobetron

!Tsinghua/Nuctech:

!Active X-band development since 1991

!Developed 2, 2.5 & 6MV accelerators for cargo

!Hitachi - C-Band Gimbal-mounted system

!University of Tokyo  .95 MV X-Band

!W-Band, Laser…
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Y7-%1<-$?!U%o#-,%2!J.22

Tungsten 0.9cm 1.2cm 

Lead 1.3cm 1.7cm

Steel 2.0cm 3.1cm

Half-Value Layer 2MV 6MV
(HVL)
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Communications

& Power

Industries

VMX3045

Peak Power – 400 kW

Duty Cycle – 0.1 %
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Communications

& Power

Industries

VMX3074B

Peak Power – 400 to 1500 kW

Duty Cycle – 0.1 to 0.45 %
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L-3 Communications 
Electron Devices Division
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• T,%.;!;7%!B.>%$;!2-9#1;.$%3#21A!C-;7!D%-$?!-9.?%<
DA!.!v=3$6%$>3$.1m!&E]!T!<-.?$32>=!JU/

• 43C!;3!<3!;7-2c

– J3#$;!;7%!1-$.=!3$!.!,3;.;.D1%!?.$;,A!.,3#$<
;7%!JU/!9.?$%;

• T7%!,.<-.>3$!-23=%$;,%!-2!.;!;7%!=%$;,%!3@
;7%!JU/!-9.?-$?!631#9%

– J3<-@A!;7%!1-$.=!;3!9.K%!-;!=39B.>D1%!C-;7!;7%
JU/

• R3!9.?$%>=!9.;%,-.1!@3,!932;!3@!;7%!1-$.=
2A2;%9

• J-$-9-2%!;7%!%j%=;!3@!;7%!,%2-<#.1!9.?$%>=
b%1<!3$!;7%!.==%1%,.;3,

• X1%=;,-=.11A!2=,%%$!;7%!JU/!@,39!;7%!1-$.=
2A2;%9

– J3<-@A!;7%!JU/!2A2;%9!;3

• J-$-9-2%!9.;%,-.1!-$!;7%!D%.9!B.;7!.$<
%$2#,%!-;!-2!7393?%$%3#2

• J-$-9-2%!9.?$%>=!b%1<!.;!;7%!1-$.=

%1%K;.E=39

+3#,;%2A!"37$!:11%$(!X1%K;.
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-$$36.>3$2a

IGRT

-2000-

1995-

-2010…

IMRT

Manufacturability
Reliability
Serviceability
Performance
Cost

Stability
Output
Imaging
Motion Control

!Portal Vision

!Millenium Multileaf Collimator

!Real Time Position Management

!Trilogy/On Board Imaging

!Rapid Arc

!Truebeam

power tube
gridded gun
achromat
accelerator design
energy switch
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Russell Varian

Sigurd Varian

For many enjoyable years at

Varian, thanks to Gard
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Engar.

Special thanks are due to Steve

Vanderet, Mike Kauffman and

Rudy Potter.

and Master Technician

Nick Cortese.
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John Powers, Intra-Op

John Allen, Elekta

Peter Beasley, Siemens

Swapan Chattopadhyay, Cockroft Institute

A. Deshpande, et al. ‘Y^D.$<!1-$.=^D.2%<!t^,.A!23#,=%!C-;7!wp)^93<%!%1%=;,3$!1-$.=m

 78BLpp<eE<3-E3,?p&*E&*&GpiE$-9.E)*&*E*)E*)Q

ZE!Y76%<#$36(!h_3C!X$%,?A!X1%=;,3$!:==%1%,.;3,2!:BB1-=.>3$2l

!78BLpp-==E#DE%<#p=3$?,%22pXYP^U`Y)*&&p;.1K2EB7B

U%@%,%$=%2



C&*+)#'+


