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i X H : Measurement of the y-decay Probability of the Hoyle State Using the
Combination of Si Detector and ROSPHERE
(Si A £ ROSPHERE A G HE TR A VIREED & D > ~ FREEER D HIE)
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In this thesis, the y-decay probability of the Hoyle state has been measured
using the a + 2C + v triple-coincidence measurement. The aim of this research
was to solve the discrepancy in the v-decay probabilites of the Hoyle state between
the recently reported value of I, /T = 6.2(6) X 10~* and previous literture value
of I, /T = 4.09(10) X 10~*. We populated the Hoyle state in '*C by the a + *C
scattering using an « particle beam at Fyeann = 25 MeV at the tandem acceler-
ator facility of IFIN-HH, Romania. Emitted charged particles were detected by
a double-sided Si detector (DSSD) and, 7 rays were by the ROSPHERE LaBr;
detector array. The charged particle detection with a large solid-angle DSSD and
particle identification using the pulse-shape discrimination method increased the
experimental yield. Furthermore, y-ray detection with ROSPHERE suppressed
significant background from « particles originating due to accidental coincidence
with 3a decay, achieving an excellent signal-to-noise ratio. This method enabled
high yields and low background levels, and successfully determined the vy-decay
probability of the Hoyle state as I',/T' = 4.05(24) X 10~*, which is consistent
with the previous literture value. Therefore, we concluded that the puzzle on the
~v-decay probability of the Hoyle state is now finally solved, and the previous liter-
ature value can be reliably used in the study of nucleosynthesis in the universe.



