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Fig. 9. Obtained x-ray spectra for stopped-K− events. Fit lines are also shown for
each spectrum along with individual functions of the fit. The fit residuals are shown
under each spectrum with thin lines denoting the ±2σ values of the data, where σ
is the standard deviation due to the counting statistics.

event. In the pre-pileup event, the baseline just before rising had a slope due
to a remaining previous pulse’s tail. The overlapped baseline made the pulse
height higher than a non-pileup one. This was because, the x-ray peak had a
tail structure on the higher energy side.

To evaluate the intensity and structure of the pre-pileup events, we selected
them using the relation between averaged baseline height and peak-hold ADC
channel. The top panel of Fig. 11 shows a typical contour plot of the relation of
self-trigger data. Most of the titanium and nickel x-ray events exist below the
sold line, which corresponds to a border line between pileup and non-pileup
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Fig. 10. (a) A typical pre-pileup event measured by a flash ADC. (b) A typical
post-pileup event.

events. The bottom panel of Fig. 11 shows typical normalized histograms
of non-pileup and pre-pileup events. The spectral function attributed to the
pileup events could be estimated as a Gaussian on the right flank of the main-
peak function (called the “pileup Gaussian”). The intensity ratio, relative
position and width of the pileup Gaussian were estimated by fitting the two
histograms simultaneously.

3.3.3 Compton scattering in the target

A low-energy tail structure due to incoherent scattering in the target must
be taken into account. If the tail is not added in the fit function, the fitted
peak center will be pulled as much as 10 eV to the low-energy direction, thus
a misleading result for the strong-interaction shift will be caused.

The intensity and structure of the tail were estimated using a Monte Carlo
simulation based on the GEANT code with the Low Energy Compton Scatter-
ing (LECS) package [16] and a measured stopped-K− distribution. Fig. 12(a)
shows a simulated spectrum with considering coherent and incoherent scat-
tering, and Fig. 12(b) shows the spectrum smeared by a Gaussian resolution
function. A function was chosen to express the spectral shape (called the
“Compton tail function”), the convolution of an exponential function with a
Gaussian,

Tail(E) =
F (E)

2βσ
exp

(
E − E0

βσ
+

1

2β2

)

· erfc
(

E − E0√
2σ

+
1√
2β

)

, (2)

where F is the energy-dependent area of this function, E0 is the mean value
of the Gaussian, σ is the sigma of the Gaussian and β is a slope parameter of
the exponential. All parameters of the Compton tail function relative to the
main peak were estimated by fitting the smeared x-ray energy spectra.
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