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experimental result for NEET.
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Observation of Nuclear Excitation on *”Au in K-shell Ionization

Shunji KISHIMOTO

Institute of Materials Structure Science, High Energy Accelerator Research Organization

We have succeeded in observing Nuclear Excitation by Electron Transition (NEET) on !?Au by a new
method. Monochromatic x-rays of BLO9XU at the SPring-8 were used to ionize the K shell of gold atoms.
Internal-conversion electrons emitted from excited nuclei were detected with time spectroscopy using a sili-
con avalanche photodiode detector. At a photon energy of 80.989 keV, higher than the Au K-edge, the
NEET probability on 197Au was determined to be (5.0+0.6) X 10~8 from a comparison of the event number
per photon between NEET and the nuclear resonance at 77.351 keV. This is the first case of a clear positive
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Figure 1. NEET process in 7Au.
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Figure 2. Feymman diagram for NEET. An electron in an excited
subshell b* deexcites to a lower-lying subshell b with excitation of
the nucleus from the state N to N*.
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Table 1 Calculations of the NEET probability (Py) for gold-197
Author Py Year Ref.
Pisk et al. 3.5%10°3 1989 6)
Ljubicic et al. 2.2x10-5 1991 7)
Tkalya 1.3x10-7 1992 8)
Ho et al. 2.4x10°7 1993 9)
Sumi et al. 1.1x1077 2000 11)
Harston 3.6x10°8 2001 12)
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Figure 3. Experimental setup for observation of NEET in 97Au.
The experiment was carried out at BLO9XU of the SPring-8.
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Figure 4. Nuclear resonance peak measured by the APD as a func-
tion of the monochromator energy. The background-subtracted
data are shown here. The peak profile was approximated to a trian-
gle with 19 eV (FWHM).
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Figure 5. Energy spectra of radiations emitted from a gold target
by an APD: measured (a) with a charge-sensitive preamplifier and
(b) with a fast amplifier. Incident x-ray energy was 77.351 keV in
each figure.
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Figure 6. Energy spectra of radiations emitted from a gold target,
measured by an APD. Incident x-ray energy was 80.989 keV for the
closed circles and was 80.415 keV for the open circles. A charge-sen-
sitive preamplifier was used.
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Figure 7. Time spectra (a) for nuclear resonance measured at
77.351 keV, and (b) for off-resonance measured at 77.455 keV. A
spectrum (c) was obtained by subtracting (b) from (a). Photon
numbers of the incident x-rays were considered.
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Figure 8. Time spectra (a) for NEET measured at 80.989 keV,
and (b) for oft-NEET measured at 80.415 keV. Spectrum (c) was
obtained by subtracting (b) from (a). Photon numbers of the inci-
dent x-rays were considered.
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