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An Application of Multi-precision Arithmetic in Physics

—Nucleus as a Canonical Ensemble—
HirosHr Satot

The nuclear thermodynamical quantities are studied in terms of the temperature depen-
dent antisymmetrized density matrices of many fermions in a harmonic oscillator well.
The relationship between this treatment and the conventional shell model is discussed. It
is found that the multi-precision arithmetic is essential in the study of nuclear behaviors
at low temperature in this model. Performing the multi-precision arithmetic, it is found
that this nuclear model nicely reproduces the properties of the ground state of the nuclear
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shell model at zero temperature limit.
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Fig. 1b The temperature dependence of the expo-
nential of the entropy for N particle sys-
tems having a HO constant #Zw=15MeV
and the number of available states of the
HO shell model.
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Table 1 Examples of codes for the summation

X=X+7Y. -
1000 &

Case 1
11=0
DO 100 NY=NYDMIN, NYDMAX
12=IX(NY)+IY(NY)—I1
11=~ISHFT{(IMAX—12-1), -31)

1005:

IX(NY)= I 2—IAND(I 1, IMAX) -
100 CONTINUE 101

Case 2
Al=0.D0

DO 100 NY=NYDMIN, NYDMAX
A2=AX(NY)+AY(NY)+ Al
A1=0.5D0+SIGN(0. 5D0, A2—AMAX)
AX(NY)=A2—-AMAX}kAl A
100 CONTINUE 0.1k ,*':’
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Fig. 2 The particle number dependence of the
calculational time in second. The cases
1,2, and 3 are described in the text.
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