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* Two versions of 2.5 MeV X-Band linear
accelerator have been designhed and
tested.

* Traditional single input linac.

e Dual input, two-section linac with power
input through a 3-dB coupler.

* Applications: security screening, non-
destructive testing, medical and industrial
CT, other.
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* Stringent Requirement: reduction of ABC (X-Ray
Head) and Linac System size and weight;

* Source dimensions heavily influence mass of the
radiation shielding housing, especially for mobile
applications in security and NDT

e Radial dimensions of Accelerator Beam Centerline
(ABC) are proportional to the RF source wavelength
and define X-band ABC to be approximately three
times smaller in radial dimensions than the similar S-
band ABC.

* Common View: X-band linacs as of much lower
power and dose rate units, and, sometimes,
unreliable machines compared to the S-band linacs
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Some Customers’ and some OEMs’ Common View:
X-band linacs are much lower power and dose rate units, unreliable machines compared to the S-band linacs

HOWEVER, Common Views are changing........

e Advances in the X-Band RF sources;

* Developed X-Band ABC design and production technique;

e X-band linacs are much smaller and lighter and permit
easy service;

* Reduce shielding mass substantially;

*  Maximum Power is reaching S-Band machines (Example —
6 MeV X-Band linac delivers over 1000 R/min @1 m now;

* Most of lower energy mobile security screening units and
portable NDT applications do not require high output, but
in the range of 10 -100 R/min@ 1m;

e Cost of the magnetron source is being driven down by the
market, multiple suppliers become available;

e Reliability of the linac system is improving.
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Energy and Dose Rate versus Peak Beam Current
X-band 1.8 MeV INOO3 19.3 cm Load Line. Dose
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“ ) * Designed as a replacement of a Varian produced X-Band

guide for linac system at energy of less than 2 MeV,;

* Low cost, no export license required;

* Designed for a small, 350 kW peak RF magnetron;

e X-band linacs are much smaller and lighter and permit
easy service;

* Low output, but very useful linac, multiple applications in

; both security and non-destructive testing (NDT);

* Maximum Power is reaching S-Band machines (Example —
6 MeV X-Band linac delivers over 1000 R/min @1 m now;

* Tested to deliver loaded nominal energy of 1.840.1 MeV,
nominal dose rate of 13+2 Rad/min, as expected.
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Energy and Dose Rate versus RF Power at various Gun Current, 100 pps
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« Setup RF Power to ~0.7MW (Peak)
« Measured Dose and Energy at 100 PPS, 4.5uS Mag | Pulse Width

« Setup RF Power to ~0.7MW (Peak)
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ABC-2.5-X-X-DI Design and Test Results (700 kW Maggy)
* Designed two-section ABC with a dual input through a 3-
dB coupler, a la Vaguine and Tanabe;
e Tested to deliver loaded nominal energy of 2.5+0.3 MeV,
nominal dose rate of 3045 Rad/min, as expected.
* Potential Advantages:
* Elimination of the circulator in the most simple, non-
regulated power and energy configuration;
e Adding of the phase or phase-and-power regulator
into the second arm permits a very effective broad
energy regulation (circulator remains).




IPAC21

VAREX
W VAREX @ >

THANK YOU FOR YOUR ATTENTION!

MANY THANKS TO ALL AT VAREX WHO PARTICIPATED IN THIS PROJECT!
WITH GREAT APPRECIATION AND IN HONOR OF EVERLASTING MEMORY OF MY LATE
MENTORS, COLLEAGUES, AND FRIENDS:
DR. IGOR SHCHEDRIN, MR. RUSSELL SCHONBERG, DR. THEODOR ROUMBANIS, MR. HANK
DERUYTER, AND MANY OTHERS

DR. ANDREY V. MISHIN /
SEMIOR DIRECTOR, RF COMPOMEMTS

SECURITY & INSPECTIOM PRODUCTS

1678 South Pio VARE\(

Salt Lake City, LJT 34194 USAL S R e

Tel: 801978 5237

Cell: 801347 478

Fax: 8019735050
Andrey.Mishin@vareximaging.com

vareximaging.com
tormerly a Varian Medical Systems business




	portable 2.5 mev X-Band linear accelerator structure
	Abstract 
	linacs for Security and ndt 
	X-Band versus S-Band
	Single Section linear abc test results (1) (350 kW Maggy)
	Single Section linear abc test results (2) (700 kW Maggy)
	Two Section, Dual Input abc test results 
	THANK YOU FOR Your attention!�MANY THANKS TO ALL AT VAREX WHO PARTICIPATED IN THIS PROJECT! �with great appreciation and In honor of Everlasting memory of my LATE mentors, colleagues, and friends:� Dr. Igor Shchedrin, Mr. Russell Schonberg, Dr. Theodor Roumbanis, Mr. Hank Deruyter, AND many OTHERS

