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Fig.1. Electronic block diagram for alpha spectroscopy
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Table 1. Fitting values of the parameters used
in these work. (S(Eq)=a(Ea)™")

Ar He N,
a 1. 6699 2. 9033 4, 5007
r 0. 6777 0. 5797 1. 0345
L 42Xx107* 11.39x107% 8.94X10°?

G
(MeV)

STOPPING POWER(MeV *cm*/mg)
s

% g . Standard Deviation

x
X ox o,
* x
% ox ., LRI
xxxxx)(x‘x

K

99 0p0annn e

-----------

ALPHA PARTICLE ENERGY(MeV)

Relation between a-particle energy and
stopping power. ({-He, X-Nj, [J-Ar ; ex-
perimental values in this work, — ; theor-
etical values).

Table 2. Experimental and theoretical values of stopping power S(E,) and stopping cross-section&{Ee).

Sexs Probable Eexp Sin
Gas Ea{MeV) MeV - cm? Error (%) (10" "eV. em?) (MeV-em*/mg)
S )

Ar 4. 00 0. 680 14 45.16 0. 618
4.10 0. 670 14 4444 0. 614
4.20 0. 659 15 43.75 0. 609
4.30 0. 649 15 43.09 0. 605
4. 40 0. 640 1.5 42.45 0. 590
4.50 0. 630 15 41.84 0. 596
4. 60 0. 621 15 41.25 0. 581
4.70 0.613 1.6 40.68 0. 587
4. 80 0. 605 1.6 40.13 0. 573
4. 90 0. 597 1.6 39.60 0. 579
5.00 0. 589 16 39.08 0.575
5. 10 0. 581 1.6 38.58 0. 561
5.20 0. 574 1.7 38.10 0. 567
5 30 0. 567 1.7 37.63 0. 553
5. 40 0. 560 1.7 37.18 0. 559
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‘Table 2. (Continued)

Gas S exe Probable ‘Eexp Sw
Ea(MeV) MeV - cn?, Error (%) (10""eV. em?) (MeV - cn?/mg)
mg

He 5. 10 1. 129 6. 8 7.50 0.817
515 1. 123 6.8 7.46 0.823
5. 20 1.116 6.9 7.42 0. 808
525 1. 110 6.9 7.38 0. 803
5. 30 1,104 7.0 7.34 0. 798
5.35 1. 098 7.0 7.30 0. 794
5. 40 1. 092 7.0 7.26 0. 789

N, 3.10 1. 3% 43 32.47 0. 890
3.20 1. 351 4.5 31.42 0. 879
3.30 1. 309 46 30.44 0. 868
3.40 1. 269 4.8 29.51 0. 857
3. 50 1. 232 4.9 28.64 0. 846
3.60 119 5.0 27.82 0.835
3. 70 1163 5.2 27.04 0. 825
3. 80 1.131 53 26.30 0.815
3.90 1. 101 55 25.60 0. 805
4.00 1073 5.6 24.94 0. 795
4.10 1.046 5.8 24.31 0.785
4.20 1. 020 59 23.72 0. 776
4.30 0. 995 6.1 23.14 0. 767
4.40 0.972 6.2 22.60 0. 758
4. 50 0. 950 6.4 22.08 0. 749
4.60 0.928 6.5 21.59 0. 740
4.70 0. 908 6.6 21.11 0. 732
5. 80 0. 888 6.8 20.66 0.734
4. 90 0. 870 6.9 20.22 0.716
5. 00 0. 852 7.1 19.80 0. 708
5. 10 0. 834 7.2 19.40 0. 700
5.20 0.818 7.4 19.01 . 0.693
5. 30 0. 802 7.5 18.64 0. 685
5. 40 0.786 7.7 18.28 0.678
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The Stopping Power and Cross-section Measurement
of a-particle in Ar, He and N. gases
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ABSTRACT

The energy losses of a-particle with 3 to 5.4 MeV energy were measured as a function of gas absorber
thickness and a-particle energy in three light gaseous media : He, Ar, and N,. The stopping powers and
stopping cross-sections were determined by analyzing these data. For Ar gas, the experimental values are
very well consistent with the corresponding values of Srivastava’s stopping-power theory with the condition
of the completely and partially stripped ion. For N; and He gases, these experimental values express the

inconsistencies of about 13~36% and 27~28%, respectively.



