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China Advanced 
Research Reactor01



 China Advanced Research Reactor

Multipurpose:
Neutron scattering & imaging
Neutron activation analysis
Radio-isotope production
Irradiation test of materials
Nuclear data 

§ 60 MW, reach full power in 2012 
§ Max flux: 1×1015 n/s/cm2 

§ 19.75 wt% U235

§ Horizental tube: 9
§ Veritical tube: 25

Shutdown for 
Security upgrade 

32days

68days

82days

120days



Neutron Facilities @CARR

Guide HallReactor Hall

In operation ：9
Under construction：1 

In operation :6
Under construction: 2
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   2-1   Soller collimator

   2-2   Radial collimator



 Neutron collimator

u 2-1 Soller collimator

uImprove the resolution
uEnhance the signal to noise ratio

High Resolution Powder 
Diffractometer @CARR



 Neutron collimator

u 2-1 Soller collimator

Spraying process Cutting process

Divergence angle

Neutron absorbing materials Neutron beam direction



u 2-1 Soller collimator

 Neutron collimator

The divergence angle reaches the neutron transmission efficiency reaches 

Cut Spray



 Neutron collimator

u 2-2 Radial collimator

uHigher resolution
uSet gauge volume at long distance

Residual Stress Diffractometer 
@CARR



u 2-2 Radial collimator

 Neutron collimator



u 2-2 Radial collimator

 Neutron collimator

When the gauge size is set 1mm, the neutron transmission efficiency reaches 

Cutting、positioning、assembling
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2-4 Double crystal monochromator 

2-3 Focusing (Ge/Si) monochromator 



u 2-3 Germanium hot pressing process and equipment

Main parameters
Heating Power 9000 W

Max Temperature 950 ℃

Heating chamber size Φ290×400 mm

Temperature control accuracy ±1 ℃

Thermostatic zone size Φ120×80 mm

Thermostatic temperature difference ±5 ℃

Temperature range 80－950 ℃

Vacuum ≦3 Pa

Device dimensions 4030×990×2643 mm

Neutron monochromator 



u 2-3 Germanium hot pressing process and equipment

The general process of the Germanium crystal hot pressing technology

Ge Crystal Cylinder Welding Hot pressing 

Neutron monochromator 

Cutting



u 2-3 Germanium hot pressing process and equipment

Horizontal and vertical Mosaic

Neutron monochromator 

Flat-plate type vertical focusing type

The neutron intensity gain reaches about 3 times



Neutron monochromator 

Silicon monochromator size 170cm*270cm*12mm

Crystal plane Si(400)

Wavelength 1.478Å

Radius of horizontal curvature 3m<Rh<10m

Vertical radius of curvature 1.5m<Rv<8m

u 2-3 Double focusing silicon monochromator



Neutron monochromator 

u 2-3 Double focusing silicon monochromator

The minimum focusing radius of 2.6m and 1.3m;  The neutron intensity gain 20 times



u 2-4 Double crystal pyrolitic graphite

uSelected energy
uHigh wavelength resolution

Neutron Imaging @CARR

Neutron monochromator 



u 2-4 Double crystal graphite

Neutron monochromator 



u 2-4 Double crystal graphite

Neutron monochromator 

co

The wavelength resolution can achieve 2.6%(@4Å)

Control systemmonochromator 
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uDouble focusing (Si) 
uVertical focusing (Ge) 

Neutron monochromator

uDouble crystal graphite

Contact:    
hlf1212@sina.com

Contact:    
wzj2345@163.com

3.Summary

uNeutron Soller collimator
uNeutron Radial collimator

Neutron collimator

Contact:    
liyuqing0526@hotmail.com

We hope technical cooperation in upgrading and developing neutron optics ! 



Thanks for your attention !


