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* The Q3D magnetic spectrometer

e Indirect measurement of the astrophysical nuclear reactions
* One-nucleon transfer reactions
o Elastic scattering reactions

» Alpha-transfer reactions

» The future plan of Recoil mass separator at CIAE



Hi-13 Tandem accelerator , Beljing

Build in 1987
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The Q3D magnetic spectrometer

Position x/y |

Energy resolution: 2x10* Angle range: 0-180 Focal plane detectors
Measurement the angular distribution with high resolution




Two-dimensional scatter plot of focal plane detectors
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The indirect method
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Measure the transfer reaction
12C("Li,°He)13N
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Extract the spectroscopic factor
513N

Nuclear theoryl direct capture

Radiative capture reactions
“C(p, V)N
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The cross section of transfer reaction is
several orders of magnitude larger than
that of radiative capture reaction
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12C(p,y):N astrophysical S(E) factors
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13C(p, v)*N astrophysical S(E) factors
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do/dQ (mb/sr)

L 'N(n, v)®N astrophysical reaction rates
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Reaction rate (cm’mol’'s™)
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The elastic transfer reactions

 A(B,A)B

7Li(5Li, 7Li)8Li, 13C(*2C,13C)t2C, 2C(1B,2C)IB
e Exist channel is same as the entrance channel

e Q-value of the reaction Is zero

The channels are with the same potential
parameters

_ Q2
O-exp - SB-O-th

The extracted spectroscopic factor has small uncertainty



"Li(°Li, “Li)°Li elastic transfer reaction
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12C(1B,12C)!B elastic transfer reaction
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L3C(12C,13C)12C elastic transfer reaction
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Extracted spectroscopic factors: accuracy, stable



12C(n, v)13C DC cross sections
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13C(a, n)®0O astrophysical S(E) factors
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12C(a, v)°0 astroph
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The finished experiments

e Elastic scattering reactions
6,7|_i_|_6,7|_i’ QBe’ 10,118’12,13(:’ 14,15N, 16, 180’ 24,25Mg
9Be+1213C 11B41213C
12’13C+90’91’92’94’96ZI', 116,117,118,120,124,1268n

* Nucleon transfer reactions

7Li(BLi, 7Li), 1011B (7Li, SLi/6He), 1213C("Li, SLi/6He),
1415N(7Li, SLi/5He), 16.180("Li, 6Li/5He), 25Mg("Li,5He),
13C(9Be, 8] j /1059)’ 12C(1lB,12C), 13C(12C,13C),
90’91’92’94ZF(12’13C,13’12C)

 Alpha transfer reactions
1213C(11B,7L{)16.170, 180(6Li,d)?2Ne, "Li(6Li,d)1B
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