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Logistics of the Meeting ...
• Lunch: Cafeteria or South Lake

You are here



Foothill Blvd
210 West Freeway

Brad Filippone’s
Home

818-952-5470 Getting to Dinner
Drinks: 7:00 PM
Dinner: 7:30 PM



Opening and Contributions of 
Charlie to 12C(α,γ)16O

• Order of 1st two talks inconsistent with 
history!

• I have not done Nuclear Astrophysics since 
~ 1993

• My last talk on 12C(α,γ)16O ~ 1993
– Therefore let’s re-use those slides! 

• Overview of the 12C(α,γ)16O problem
• The early measurements < 1993
• Hope for the future
• Some 12C(α,γ)16O “Home Movies”

• My first encounter with Charlie...









“The Devil is in the R-Matrix Calculation!!”



Contributions of Charlie to 
12C(α,γ)16O

• It all began 85 years and 3 days ago in a 
small town in Canada (Toronto) ...

• PhD from Cambridge 1950
• Research Fellow, Caltech 1953
• Associate/Full/Emeritus Professor of 

Physics 1958 - Present



Relevant 12C(α,γ)16O Publications
for C. A. Barnes

• The 12C(α,γ)16O cross section at low energies
C. A. Barnes, P. Dyer, M. R. Dwarakanath, D. C. Weisser, and J. F. 
Morgan

Proc. Of the Int. Conf. on Nuclear Physics, Vol. 1 Munich, Germany, 
Aug. 27-Sept 1, 1973, eds. J. deBoer & H. L. Mang, p. 363

• The 12C(α,γ)16O reaction and stellar helium burning
P. Dyer and C. A. Barnes
Nucl. Phys. A223, 495 (1974) 

• The 12C(α,γ)16O Reaction: Its Role and Current Status
C. A. Barnes
Advances in Nuclear Astrophysics, ed. E. Vangioni-Flann 1987

• Coincidence measurement of the 12C(α,γ)16O reaction cross 
section at low energies

R. Kremer, C. A. Barnes, K. H. Chang, H. C. Evans, B. W. Filippone, K. 
H. Hahn, and L. W. Mitchell

Phys. Rev. Lett. 60, 475 (1988)



• The β-delayed α-spectrum of 16N and the 12C(α,γ)16O cross section at low 
energies

L. Buchmann, R. E. Azuma, C. A. Barnes, J. M. D’Auria, M. Dombsky, U. 
Giessen, K. P. Jackson, J. D. King, R. G. Korteling, P. McNeely, J. Powell, G. 
Roy, J. Vincent, T. R. Wang, and P. Wren

Phys. Rev. Lett. 70, 726 (1993)
• The β-delayed α-spectrum of 16N and the low energy extrapolation of the  

12C(α,γ)16O cross section
L. Buchmann, R. E. Azuma, C. A. Barnes, A. Chen, J. Chen,  J. M. D’Auria, M. 
Dombsky, U. Giessen, K. P. Jackson, J. D. King, R. G. Korteling, P. McNeely, J. 
Powell, G. Roy, M. Trinczek, J. Vincent, S. S. M. Wong,  and P. Wren

Proc. Of the 2nd Int. Sym. On Nuclear Astrophysics, Karlsruhe, July, 1992
J. Phys. G 19(S), 115 (1993)

• A study of  β-delayed α-emission from 16N
L. Buchmann, R. E. Azuma, C. A. Barnes, J. M. D’Auria, M. Dombsky, U. 
Giessen, K. P. Jackson, J. D. King, R. G. Korteling, P. McNeely, J. Powell, G. 
Roy, J. Vincent, S. S. M. Wong, and P. Wren

Nucl. Instr. Meth. B79, 330 (1993)

• 12C(α,γ)16O and the β-delayed α-spectrum of 16N
C. A. Barnes
Variations on a Nuclear Theme, a symposium in honor of Stanley S. Hanna, 
Stanford, CA, 1991



• Constraints on the low-energy E1 cross section of 12C(α,γ)16O from the β-
delayed α-spectrum of 16N 

R. E. Azuma, L. Buchmann, F. C. Barker, C. A. Barnes, J. M. D’Auria, M. Dombsky, 
U. Giessen, K. P. Jackson, J. D. King, R. G. Korteling, P. McNeely, J. Powell, G. 
Roy, M. Trinczek, J. Vincent, T. R. Wong, S. S. M. Wong,  and P. Wren

Phys. Rev. C50, 1194 (1994)
• The β-delayed α-spectrum of 16N, and its role in defining the astrophysical 

cross section from 12C(α,γ)16O
C. A. Barnes
Nucl. Phys. A588, 295c (1995)

• Analysis of the total 12C(α,γ)16O cross section based on available angular 
distributions and other primary data

L. Buchmann, R. E. Azuma, C. A. Barnes, J. Humblet and K. Langanke
Phys. Rev. C54, 393 (1996)



The Dyer and Barnes
Data (1974)



Kremer, et al 
experiment (1988)



Kremer, et al data 
(1988)















12C(α,γ)16O as officially 
recognized by the 

Public Broadcasting System 
(PBS)
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