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Cross section comparison with previous measurementsCross section comparison with previous measurements

Yield comparison with HauserYield comparison with Hauser--FeshbachFeshbach cross sectioncross section

Yield_exp(E) = ∫
E

E-Δ ε(E)
σ(E) dE

Yield_HF(E) = ∫
E

E-Δ
ε(E)

σHF(E) dE1

Δ : target thickness[MeV]

ε : stopping cross section[eV·cm2 /atoms]

1st beam production
18O(p,n)18F

18F 2+  Acceleration

4He gas target

18F ionized to 18F 2+

Radioactive beam of 18F Radioactive beam of 18F at CRC in Belgiumat CRC in Belgium

the observation of the abundance 
of heavy elements in metal poor 

old stars suggests more than one 
r-process site.

Remnant of Supernova explosion…. 
NASA/CXC/SAO 

J.Cowan et al. The 10th workshop on 
Nuclear Astrophysics (2000) 64

Reaction network at HeReaction network at He--rich shell in prerich shell in pre--supernovaesupernovae

A possible alternative site to the rA possible alternative site to the r--process?process?

Experimental Setup of Experimental Setup of 18F(18F(αα,p)21Ne,p)21Ne at CRCat CRC

Gas Cell: 4He, 
250mbar

E: SSD, 300μm
8 X 16 strips

ΔE: SSD, 45μm
4 X 16 strips

Entrance Foil: 
Ni, 2μm

Exit Foil: 
Ni, 6μm

θ
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18F beam: 
23MeV

Experiment setExperiment set--up forup for 2121Ne(p,a)Ne(p,a)1818FF at University of Notre Dameat University of Notre Dame
21Ne : 23keV energy 

loss at Ep=3MeV
Nickel inner 
coating: 2μm

Pure Copper 
(99.99%)

gold coating: 65μm 

(To stop 3.5MeV p)
Analyzing magnet 
for 2.4~4.0MeV 
analyzed protons 

Target chamber 
for (p,a) reaction 

on 21Ne

KN accelerator 
and RF source 

for H+ ions

Activated target to be decayed by β+ and annihilation:
2 Clover detectors count 2-511keV γ-rays.

18F(β+ )18O decay
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Ratio of Proton group 
between the ground 
state transition and 

the first excited state 
is complementary 

study for  the reverse 
reaction, which can 
have only the 21Ne 

ground state target.
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