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A 、
 

Introduction to the MBXS

6MeV Linac, Tsinghua University



4

The Parameters of the Storage Ring and Injector
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The Parameters of the X-ray source
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Brilliance of the MBXS
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The formula becomes less reliable as:
•The photon energy approaches the high frequency;
•The atomic number of the target increases;
•The initial electron energy decreases.

Total photon number

The brilliance
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1012 photons/s/mrad2/mm2/0.1%BW ?
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Beam Current 
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Examples
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Beamnrc (EGS4)
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Examples (By EGS4)
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Summary: 

Physical process:
Bremsstrahlung

Electrons:
Can be re-used;

Brilliance : 
108 photons/s/mrad2/mm2/0.1%BW.

Advantage: 
Simple (injector and storage ring)
Small (1.8m×0.8m)
Low price (About 200,000 Euro)

Used: 
Small Labs, hospitals or factories.
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B 、
 

Physical design 

1、
 

The Storage Ring

2、
 

Perturbator

3、
 

Resonant Cavity
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The Storage Ring
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Storage ring physics
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The Mini Storage Ring Parameters
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Designed by formulas 
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Designed by formulas
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Optimized by Poission Superfish
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A matlab program

Write to Poisson Input File

Modify magnetic size

Run Poisson Program

Display and check results

Output magnetic field data Used by a Fortran program

Automesh, PANDIRA, SF7

Magnet Field Distribution, n

ra , rn , rc , rd , ect

Flow Chart
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Magnetic Field Distribution



22

Magnetic Field Distribution
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Magnetic field Index
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Potential-well in Radial and Axial direction
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Perturbator

1、It’s just several windings!

2、It only works during beam injection.
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Perturbator Magnetic Field Distribution

Force
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A Fortran electron trace program

quadratic equation

simple equation  
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A Fortran electron trace program

Initialize position and velocity

Read Magnetic field data

Setup variable

Solve the simple equations

Get new position and velocity

Output all the position data

Flow Chart
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Results

Electron Amplitude

Electron Trace
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Resonant  Cavity(1/4wavelengh)

HFSS
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Layout of the BFEL Facility
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Parameters of the BFEL 
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New Profile &Targets
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New Profile

Vacuum Testing Online Assemble
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Some Results

Beam current

Energy
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Some Results
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Image

X-ray PortTwo Little Pins

Control panel

Imaging Results
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D 、
 

The Upgrade of BFEL Facility

1、
 

Beam Diagnoses

2、
 

BFEL Commissioning

3、
 

The First Spontaneous Radiation
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Beam size measurement

Schematic diagram of the beam size measurement
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Emittance measurement

Two-screen
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Emittance measurement

48.6 3.8 mm mradε π= ± ⋅ ⋅
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The BFEL Commissioning
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The First Spontaneous Radiation
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Thank You！

Gu Xiaofeng
April 2, 2008
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