CHAPTER V
CONCLUSION DISCUSSION AND SUGGESTION

5.1 Conclusion

The signal processing method to enhance energy resolution in nuclear
spectroscopy system is established. The method aims at the prediction of the optimum

shaping time in spectroscopy amplifier that gives the minimum FWHM. The energy

noise, photon signal and fj ~ ‘ @used as the input parameters in

the optimization process® aain, ation is seleCted as an optimization method
to do so in frequenc aping time curves agree with
those obtained from g and high count rates from
nuclear radiation whiled sulserdsignal at 50 cps shows a rather great

discrepancy around 80% Frdsi cant pak efs those are highly probable for the

5.1.1 \0is6 imulated noise has much more
high frequency inte y T F' d can be identified from their
power spectral densityﬂ.\d time de on. ow%r, the optimum shaping time
simulation shows a ratherg Il deviation froWat-obtamed directly from experiments. It
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can be consider84 as a background gotse
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distributlons between the two consecutive pulses may become a major source of noise
in case of long exponential decay time of pulses under study. In this case, pulse pile-up
may have serious effect on simulation accuracy for optimum shaping time searching as
can be seen in Fig. 5.1b. This is evident from the results of 60 cps and 1 kcps count rate

from nuclear radiation which show the discrepancies of 11% and 28.75% in optimum
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shaping times respectively. Consequently, simulation of pulses with long exponential

decay will face severe effect from pulse pile-up in case of high count rate investigation.

“m L o : “‘ J j i / ; 1 0 time x 2.0x10e-7 (sec.)
Fig. 5.1 The pile up phenomero ale to 'm?&tween the two consecutive

e

5.1.3 Digi lifier outputs are different from the

measuring ones as shownafl Fid. 8 24 andan \\‘\\ the shape and amplitude of
simulated signal at 4.08.08 . a e is extraordinary high. The
digital filter derived algg n from frequency response of
the amplifier especially in®lo - UeAC je. Alsoin high frequency range, many

errors appear in all frequefc f;‘f: onses plifier, a major cause of pulse

amplitude and shape deviatigh: Fl-SD amplifier simulated output. Pulse
undershoot in simulag@-outout signat and theirreartartmaiiidterval distribution between

\7% X J
incoming pulses accouf fo 3 ulation process.
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Fig. 5.2 a) The true ampilifier of shaping time 0.5 to 12 ps
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It is ey Xf entaliresultsiin Chapter IV that there are
discrepancies in optimu dy Vel the conventional searching
| - investigated to identify the source
of errors causing undesired .:.' i time differences. Three cases based on

counting rates are of ink 4
. Y}
5.2.1 Sﬁps c : e ,'; e of signals from pulser, the

system under study is |mr9une from pulse pllvp interference. The only source of errors

is purely from ﬂtéutm*ﬂeﬂﬂﬁ?ﬁﬁ.ﬂ ﬁﬁ as concluded in 5.1.2

while simulated Hbise which plays a role of back round noise has minimal effect in
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time by 8@%.

5.2.2 60 cps nuclear radiation count rate. In this case pulse-pile up
begins to have an effect in addition to error from digital filter described in 5.1.3.
However, the combined effect from pulse pile-up and error from digital filter is
outweighed by pulse pile-up error in the conventional optimum shaping time searching,

resulting in the discrepancy of 11% in shaping time searching by both methods.
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5.2.3 1 keps nuclear radiation count rate. In this case the effect of pulse
pile-up described in 5.1.2 increase considerably while the error from digital filter and
background noise remain significantly the same, causing the rise of optimum shaping

time discrepancy derived from both methods by 28.75%.
5.3 Suggestion

The developed simulatio ethod can be used to predict the optimum

called pulse pile-up, éu ' icalphenomenon, which should undergo
mathematical treatment O 0 ‘ ionin S "" on. process in future work. Owing
to the long decay time off af pulsest pu ‘ oile S.one of the major problems in
nuclear pulse spectros‘ vy‘ v am, ‘@ample amount of time intervals
between two consecuti@ d and the data go through

mathematical process to L ion of time interval. The whole

process would be an appropriate '”:.a.:t. o determine the optimum shaping time

. . f‘fp‘h “.‘J»
described earlier. ——
ZTh )N T - .
It is worthwhi Digital-Filter Design. The design of

digital filter in 4.2.1 é Bd Which does not encompass

the detail information fl pectros espons ;J A better solution is to use the

parametric method in the @ &al filter de3|gn ith the inclusion of retrievable information

e e m%mewmm
AMIAINTAUNNIINYAY



	Chapter V Conclusion Discussion and Suggestion
	5.2 Discussion
	5.3 Suggestion


