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6. NUCLEAR DISINTEGRATION AND RADIATION DETECTION
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Fig. 6.1. Potential energy E as a function of the distance * from the nue
R, is the nuclear radius.

4r R
P = exp [_7»_ \/(2m) L \/(U(r) - E)) dr] - |

where % is Planck’s constant, m i the reduced mass of the alpha par
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Figure 4.2  Decay schemes of some nuclides with complex modes of disintegration
Quantitative measurement of these radionuclides may be made by selecting the type anc
energy of a particular radiation and correcting the disintegration rate for the fraction o
decays by that radiation.

6.lon



s

& X (Typ!
A
S e i
Pl (Emax *fe)
of, (E.%) log ft
Aed BZ‘Emax‘.")
Z:ZU log ft
-
Y3
T
- . log 1. z+1Y Ty
+ 0 zﬂﬂ(stahle)mﬁ%mm
~lE .
PS(Emax‘ fo)
log ft
Yg (E,)
¥ig. 6.4. Tiotive docay schemo of the isotope 41X,

Z*%Z(stable) Ty




6. NUCLEAR DISIN TEGRATION AND RADIATION DETECTION
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I' Fig. 6.2. Electron and positron spectrum of the isotope $4Cu (6).
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_Radiochemistry and Radioactivity Measurement
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Figure 6.20 Partial and total absorption coefficients.for mmBBm
rays in germanium. [From G. Dearnaley and D. C. Northrop,
Semiconductor Counters for Nuclear Radiations (Wiley, New York,
1966), p. 16.]
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Activation Analysis: Practices

| FLUX | coMpuraTOR
SA
Sﬁhbi:._oz MPLES wa“% IEVENTUAL)
L_ .-~
L . ’ \
.\
uurosateo
CHEMICAL RADIOCHEM.
SEPARATION SIEP “
/ .l.n-..n.r.llll
3
GAMMA INTEGRAL
RADIOACTIVITY RAY nt pOR Y
MEASUREMENT ' [PreECTRosco™" | counring
iBM 7090 lan 1620
CALCULATION CATION EVALUATION MANUAL
OF oF oF
RESULTS TOPEAKS PHOTOPEAXS CALCULATION
LEAST
SOUARE.
FITTING
EYALUATION
or
DETECTION
Lmirs
f
|
" RESULTS
Figure 7.6 A .flow sheet for an autpmated activation analysis
system which includes radiochemical separations to concentrate
the desired radionuclides or remove interfering radionuclides.
- [From F. Girardi; G. Guzzi, J. Pauly, and R. Pietra, The Use
¢ S of an Automated System Including a Radiochemical Step in
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Jigure 6.22 Full-energy peak efficiencies for two sizes of Ge(Li) detectors, At 1 MeV the
fliciency of about 19 for the larger detector is almost four times that of the smaller
letector. [From G. T. Ewan and A. J. Tavendale, High-resolution Studics of y-Ray
spectra Using Li-Drift Germanium j-Ray Spectrometers, Can. J. Phys. 42, 2286 (1964)..
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Figire 8.8 Cut-away views of a 2-Nal(Tl)-phosphor shicld
detector system for multidimensional gamma-ray spectrometry.
[From R. W, Perkins and D. E. Robertson, in Modern Trends in
Activation Analysis (Texas A&M University, College Station,
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Fig. 6.23. Scheme of a typical Ge(Li) detector mounting.
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6. NUCLEAR DISINTEGRATION AND RADIATION DETECTION
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Fig. 6.26. Scheme of a single channel analyzer and related equipment.
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