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Nucleosynthesis: a + 12C — vy + 1e0

o 12C/150 ratio — affects nucleosynthesis of heavier elements and stellar evolution
— massive stars: carbon, oxygen, neon burning
— White dwarfs: super nova type la
— end of stars: 190 rich star - black hole, °C rich star — neutron star
T. A. Weawer and S. E. Woosley, Phys. Rep. 227 (1993) 335.

e Fora+1°CatT ~2-10% K, Gamow window ~ 300 keV
e Due to Coulomb barrier o ~ 10-° pb (direct measurement is not possible)
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Nucleosynthesis: a + 12C — vy + 1e0
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Nucleosynthesis: a + 12C — vy + 1e0
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Cross section measurements

 Direct measurements by using:

a) o beam: detection of gammas — S¢, and S,

b) 1°C beam (inverse kinematic): detection of 1O recoils — S,
e Indirect measurements:

a) B decay of ®N: Q" — q + 2C (Sg, can be obtained)

b) inverse reaction, z(&ilf%) = “CI%E“ ~42 (for E,.= 1 MeV)

— photo-disintegration of 1°0: y + 10 — a + 1°C
— electro-disintegration of 190: 190(e, e" a)1°C
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Electro-disintegration of 1°0
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Electro-disintegration of 1°0

e Advantage:
a) Inverse reaction: larger cross section than direct reaction
b) JLab’s Low Energy Recirculator Facility (LERF) e~ beam
¢) Internal windowless gas target — Jet target
 Disadvantage: cross section has more complicated structure

do _ MaM12C pccszr;g
dwdQ,dQ, 8m3W (hc)3

Omott (VL Ry + vrRy + virRyr + VrrRyr)

A. S. Raskin and T. W. Donnelly, Ann. of Phys. 191 (1989)
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Electro-disintegration of 1°0

° I I — -1):
R, = Py(cos8)[|ts1|? + |tss|?] + Multipole matrix elements (g, = 1.2 fm™):
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Electro-disintegration of 1°0
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 a-knockout experiment at NIKHEF

e 3uA e beam at 639 MeV and 615 MeV

e Energy of a-particles: from 20 to 35 MeV
 Target: CO, at 1.6 bar and 300 K

e Luminosity: 1.46 - 103 (cms1)

G. De Meyer et al., Phys. Lett. B 513 (2001)
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Electro-disintegration of 1°0

e e 5mA at 100 MeV at LERF d’ = Qo = 0.135 (fm™), 6, = 15°
—\ — g = 0.217 (fm™"), @, = 25

e Mainz jet target: 132-10° g/cm? 1 — ~ Ger = 0.300 (im™"), 8, = 35°

(S. Aulenbacher, DarkLight L

meeting June 2016) ﬁ" 0.100}

e Luminosity: 2.45-10% (cm-2s-1) . 0050

« Solid angle: 5 msr for e-, 25 msr for o o.010}

« Data from M. Assungéo et al. Phys. e
Rev. C 73 (2006) to estimate ag;, 0 50 100 150
acy and @g; — @pq 6, (deg)

e Eqy = 0.7 MeV
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Electro-disintegration of 1°0

« 0, =0 deg.
2.0f — Ecm = 1.3 (MeV) 0.30} — Ecn = 1.3 (MeV)
; — Ecp = 1.0 (MeV) 0255 — Een = 1.0 (MeV)
15l — Egm = 0.7 (MeV) e — Ecn = 0.7 (MeV)
S S 0.20f
% [ % r
= 1.0f e 0.15}
= = D.‘ID}\
0.5} :
; D.GEE\
00 | | o0OE . . . . o
0.15 0.20 0.25 0.30 0.15 0.20 0.25 0.30
Getr (fm™") Gett (fm™")
03/17/2017 11



Outlook

» Perform the error analysis to estimate acceptable uncertainties

 Selection of detector set-up

 Build a simulation to study the background

o Optimize the rate
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Backup
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Electro-disintegration of 1°0
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