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•Appearance of our 6Li(d,p0,1,2,4) and 6Li(d,x)7Be reaction 
experimental data.  
 
 
•Conflicting and unmatched integral cross section data in world 
literature. 
 
 
•Appearance of the publication by Austin S.M. et al. (Phys. Rev. C. 
2019. V. 99. Art. No 024320) with new evaluation of 6Li(d,p1) and 
6Li(d,n1) reaction cross section. 
 
 
 

MOTIVATION 
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Obtaining of the 6Li(d,p0)
7Li, 6Li(d,p1,2,4)

7Li* , 
6Li(d,n0)

7Be, 6Li(d,n1,2,4)
7Be* and 6Li(d,x)7Be 

reactions evaluated integral cross section data. 

Goal 
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Our data: scattering angle 20-160 degr, deuteron energy 4-10 MeV, 

random error 7-10%, systematic error 4%. 
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Literature data  

 Type Scattering Angle, 

degr 

Ed, MeV 

dσ/dΩ (production of p or n or γ) 

(Legendre polynomial fitting for σ 

obtaining) 

0-180 0.005-15 

σ from the article - 

Data sets for (d,n2) and (d,n4) reactions are poor. So data from (d,p2) and 

(d,p4) reactions were used as cross section data for the relevant mirror 

reactions (d,n2) and (d,n4). 
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The library of evaluated and experimental data on charged 

particles interactions with light nuclei developed at VNIIEF. 

134 reaction channels; data types: integral and differential cross 

sections and nuclear reaction rates. 

No-model approach is used for obtaining of evaluated data. 

Evaluated function 
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Astrophysical  S-factor is used for evaluation 
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Χ2 minimization for quality control of the evaluated curve  
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First version, 1989 

 

 

IAEA report, 1999 
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Electron version, 2002 
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State registration, 

recommended data,2002 

#460 
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dp-реакции Q,  
МэВ 

Ethr,  
МэВ 

dn-реакции Q, 
 МэВ 

Ethr,  

МэВ 

6Li+d  7Li g.s.+p0 5.026 6Li+d  7Beg.s.+n0 3.382 

6Li+d  7Li 
*(0.478)+p1 4.548 6Li+d  7Be*(0.429).+n1 2.953 

6Li+d7Li*(4.63)+p2 
4He+t+p2 

0.396 6Li+d7Be*(4.57).+n2 
4He+he+n2 

–1.188 1.584 

6Li+d7Li*(6.68).+p3 
4He+t+p3 

–1.35 1.8 6Li+d7Be*(6.73)+n3 
4He+he+n3 

–3.35 4.47 

6Li+d7Li*(7.46)+p4 

       4He+t+p4 
                                     

6Li+n+p4 

–1.564 2.085 6Li+d7Be*(7.21)+n4 

       4He+he+n4 
                                     

6Li+p+n4 

–3.83 5.11 



 www.vniief.ru 

Our experimental results were used as reference 

ones.  

Each pair of mirror reactions was analyzed 

simultaneously: (d,p0) and (d,n0), (d,p1) and (d,n1), 

(d,p2) and (d,n2), (d,p4) and (d,n4). Evaluation of the 

data consisted of evaluation of the mirror reactions 

integral cross sections and its experimental ratios. 

Evaluation procedure was performed at iterative way. 
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Evaluated integral cross sections of mirror reactions, red lines – present, 
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Dots – Experiment, Generalov et al,  

Izv. RAS, Physics, 2017. V.81. P. 717.  
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Ratio of the mirror reactions integral cross sections, red lines - present 
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Green – P.R.Page, R-

matrix,2004 

Magenta – K.Czerski, 

direct+resonance, 1997 
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Literature data  

 Type Scattering Angle, 

degr 

Ed, MeV 

dσ/dΩ (production of p or n or γ) 

(Legendre polynomial fitting for σ 

obtaining) 

0-180 0.005-15 

σ from the article - 

Data sets for (d,n2) and (d,n4) reactions are poor. So data from (d,p2) and 

(d,p4) reactions were used as cross section data for the relevant mirror 

(d,n2) and (d,n4) reactions. 
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Энергия узла 

сплайна x0, 

МэВ 

Значения коэффициентов 

C0 C1 C2 C3 

  5.996∙10–3   4.042∙103  -5.319∙103  -1.754∙104   6.781∙104 

  3.132∙10–1   2.718∙103   3.098∙103  -2.916∙104   3.786∙104 

  6.568∙10–1   1.875∙103  -3.535∙103   2.498∙104  -6.955∙104 

  8.532∙10–1   1.618∙103  -1.768∙103   6.108∙103  -9.618∙103 

……. 

  3.050   7.310∙102  -3.179∙102   5.192∙102  -3.773∙102 

  3.873   6.109∙102  -2.293∙102   1.322∙102  -2.389∙101 

  6.867   4.684∙102  -8.009∙101  -6.362∙101   4.234∙101 

  8.990  4.168∙102   2.224∙102  – – 

  3
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2

02010
)()()( xECxECxECCES 
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• Evaluated integral cross sections of the 
6Li(d,p0)

7Li, 6Li(d,p1,2,4)
7Li* , 6Li(d,n0)

7Be, 
6Li(d,n1,2,4)

7Be* and 6Li(d,x)7Be reactions were 

obtained. 

• The ratio of the mirror reaction integral cross 

sections was obtained. 
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Thank you 

for your 

attention! 


