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AnOptical Readout TPC (O-TPC) [1] has been used over the last four years for studies in Nuclear Astrophysics
(and Nuclear Structure) with gamma-beams extracted from the HIγS facility at TUNL, Duke University [2].
The O-TPC operates with the gas mixture of CO2(80%) + N2(20%) at 100 torr [1], as well as with N2O(80%)
+ N2(20%) gas. Both carbon and oxygen contained in the CO2 gas were used as active targets. The O-TPC
is intended primarily for measuring the photo-dissociation of 16O in the 16O(γ,α) reaction which is the time
reverse of the 12C(α,γ) reaction, an essential ingredient of stellar evolution. The 12C(γ,3α) reaction was also
used to study the structure of 12C [3]. We are in the process of installing an isotopically enriched gas handling
systemwith gas recycling that will be used for example with the 13CO2 gas in order to remove the background
from the 12C(γ,3α) reaction. The new isotopically enriched gas system, the optical readout with a fast CCD
camera and the first significant result on the 16O(γ,α) reaction measured with N2O gas will be discussed.

• This material is based upon work supported by the U.S. Department of Energy, Office of Science, Office
of Nuclear Physics, under Award Numbers DE-FG02-94ER40870 and DE-FG02-97ER41033.

[1] M. Gai, M.W. Ahmed, S.C. Stave, W.R. Zimmerman, A. Breskin, B. Bromberger, R. Chechik, V. Dangendorf,
Th. Delbar, R.H. France III, S.S. Henshaw, T.J. Kading, P.P. Martel, J.E.R. McDonald, P.-N. Seo, K. Tittelmeier,
H.R. Weller and A.H. Young; JINST 5, 12004 (2010).

[2] H. R. Weller, M. W. Ahmed, H. Gao, W. Tornow, Y. K. Wu, M. Gai, and R. Miskimen, Prog. Part. Nucl. Phys.
62, 257 (2009).

[3] W.R. Zimmerman, M.W. Ahmed, B. Bromberger, S.C. Stave, A. Breskin, V. Dangendorf, Th. Delbar, M. Gai,
S.S. Henshaw, J.M. Mueller, C. Sun, K. Tittelmeier, H.R. Weller, and Y.K. Wu; Phys. Rev. Lett. 110, 152502
(2013).

Primary author: Prof. GAI, Moshe (University of Connecticut and Yale)

Co-authors: Prof. WELLER, Henry (HIgS/TUNL at Duke University); Prof. AHMED, Mohammad (North
Carolina Central University and TUNL)

Presenter: Prof. GAI, Moshe (University of Connecticut and Yale)

Session Classification: Session 4

Track Classification: Active target detectors and associated electronics


