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Motivation 

Storage Ring 

Luminosity: 



Motivation 

Advantages: 

 Eficient use of the particle beams from the accelerator 

 High energy and angular resolutions 

 Unddisturbed reaction products 

 low influence on vacuum conditions (10-11mbar) 

 high purity of target material (99.999%) 

           A unique tool for high-precision experiments 



Cluster  Target 

Principle of operation 

purified H2 or D2 gas passes a de Laval nozzle ⇒ formation of clusters 

surrounded by gas 

gas 
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Test results —— Cooling of the nozzle 
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Cooling curve of the Nozzle  

 The temperature of the nozzle 

is measured by a copper 

resistance. 

 Tnozzle = 20 ~ 300K 

 it takes about 7 h to cool the 

nozzle down to 30K 



Test results —— Vacuum test 

Stages Pumping speed（l/s） 
Pressure（mbar） 

without gas in 

Pressure（mbar） 

N2 1atm 

Source 

I 3200 10-7 10-3 

II 1000 10-7 10-5 

III 1000 <2.0×10-9 10-7 

III 1000 <2.0×10-9 10-7 

Chamber —— 8000 9.0×10-12 1.0×10-11 

Dump 

I 1000 <2.0×10-9 10-7 

II 1000 <2.0×10-9 10-7 

III 1000 10-7 10-6 

Pressure distribution of the cluster target 



Test results——Target density 

The intensity of the cluster jet: 

here, Q is the flow rate. 

The target density: 

where r and v are the radius and velocity, 

respectively. 
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 Experimental data N2
 Linear fit

Calibration Q~P curve for N2 



Target H2 N2 Ne Ar  Kr  

Thickness 

(atom/cm2) 
06×1013 1.2×1013 2.0×1013 1.0×1013 1.0×1013 

Test results——Target Thickness 



Long time running test for Nozzle (81K) 
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Test results——Long-term stability 



Long time running test for Ar 

(Tnozzl= 139K) 

Long time running test for H2 

(Tnozzl= 34K) 

Test results——Long-term stability 



Detectors for X-rays 

Cluster jet Beam 

Angle distribution: 35º, 60º, 90º, 120º 145º 
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Experimental Results 

 X-ray spectra obtained by 90º and 

120º detectors in 200MeV/u Xe54+-N2 

collisions 

 X-ray spectra obtained by 35º, 90º and 

120º detectors in 185MeV/u Ni19+-Kr 

collisions 



Thanks you very much! 


