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A statistical study of the beta spectrum of

the%Sr isotope

Abstract:

In this research, a statistical study was made of the beta spectrum
of the®°Sr isotope, includes: Since the nuclear disintegration is
a random process, it must be subject to one of the statistical
distributions such as the (Gauss-Poisson) distribution.
Therefore, we assumed that the beta spectrum must It must be
compatible with one of the distributions.

The extent to which the mentioned beta spectrum matches the
Gaussian distribution was studied by performing two smoothing
operations, and each time we determined the standard deviation
of the experimental data from the Gaussian function. We found
that the longer the time of accumulation (recording) of the
spectrum, the more the experimental data became consistent
with the Gaussian distribution. It indicates that the beta decay
process is subject to a Gaussian distribution with a very small
standard deviation.

Keywords:

Smoothing, Beta spectrum, Gaussian distribution function.
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P(x) = P(E) idlaa¥) 2@l ) Y alygas

Clglady JEN) DA e Adsad ST Calall Jaa &5 x jonall Jal o @
(Epax = 2180keV)  4sUall _alsall Zagl) ala) 25 Cum chypic 4la
b ol (e ol aai (x = 58) @bl KU axall e gy
2 I oLl 8 Jlasy AE = % = 2;20 = 37.5keV  Jsall
Jualadia JS8 bl B JaSs (1)

Jiar o G P(X) G P(X) o)l dbas o Wy saall dal e Ll @
Jsanll Jal e JLia¥) o ol ke e Joan Ulee oS3 cJlaia!
I A aladiuly asg dlee (gyaiy ¥ laaY) e

P(x) =P(x) = ]1\\,] Z Ni

AE lgie aalgl) Jladd) (mpe Al Adtiadl cV sl i af dal e aall 2 N,

caall LS ) it N = 328 N,

081 sl Jal e b Cadal dgyatll 2l (1) Jsaall masy

p(x) x N(E) E(keV)
0.002542 1 375 0
0.004135 2 61 125
0.003389 3 50 155
0.004237 4 62.5 187.5
0.004203 5 62 2175
0.005932 6 87.5 281
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0.005762 7 85 352
0.007796 8 115 375
0.006643 9 98 437.5
0.009151 10 135 480
0.00949 11 140 531.5
0.010168 12 150 562.5
0.011016 13 162.5 592.5
0.011863 14 175 598
0.013558 15 200 603
0.015117 16 223 623
0.015252 17 225 687.5
0.016947 18 250 697.5
0.017964 19 265 730
0.016812 20 248 748

0.018641919 21 275 800
0.021183999 22 312.5 873
0.022011022 23 324.7 878
0.022505881 24 332 920
0.02196357 25 324 980
0.023705742 26 349.7 993
0.025420799 27 375 1075
0.023590501 28 348 1085
0.025420799 29 375 1100
0.026437631 30 390 1125
0.025895321 31 382 1126
0.028796681 32 4248 1126.5
0.02874245 33 424 1127
0.025963109 34 383 1190
0.028810239 35 425 1192
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0.030572748 36 451 1250
0.028878028 37 426 1310
0.031318424 38 462 1340
0.029827071 39 440 1375
0.027793407 40 410 1475
0.025081855 41 370 1500
0.024065023 42 355 1520
0.025759743 43 380 1600
0.023861657 44 352 1625
0.021692415 45 320 1685
0.020336639 46 300 1750
0.015252479 47 225 1810
0.018655477 48 275.2 1865
0.016947199 49 250 1875
0.018302975 50 270 1890
0.012540927 51 185 1935
0.012066406 52 178 1946
0.010303897 53 152 1990
0.011795251 54 174 2000
0.010236108 55 151 2050
0.010337792 56 152.5 2061
0.010053079 57 148.3 2130
0.003253862 58 48 2180
(1) dssad

of Cum 087 il by il s (1) SN 3 E ANy N(E) Sl Jiall o)
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AP () JWia¥) Zadli ey 2087 jeaic Jal G by e Jiay (0) S
aalgll (gl ) el and Aadlgl) dalal) Gum Lily x = E 28Ul
i ) Jead L ad JS8 sla P(x0) sl of 2 gilad) JSA) g a3l
538 dny (Slae Sl iy 5 o(1340keV) d8lh dad i (0.031) o abie
.(2180KkeV) il da Juldi (+,+ + VY) Zad ) ey i ablii] alanll Al

: 9087 LAt Jal ¢pe Ui cida Aalles Lals <

Y1 AL Janall (sl £y upadll Cilildl o Gk sha) 5 @

-(457)
(2) Jsaally daamsall WUll) e Jpmsl) 5 5 Y = A.e | 22

Fitting with Gauss p(x) x
0.067667642 0.002542 1
0.00042194 0.004135 2
5.71034E-05 0.003389 3
7.7281E-06 0.004237 4
1.04588E-06 0.004203 5
1.41545E-07 0.005932 6
1.9156E-08 0.005762 7
2.59249E-09 0.007796 8
3.50855E-10 0.006643 9
4.74831E-11 0.009151 10
6.42614E-12 0.00949 11
8.69683E-13 0.010168 12
1.17699E-13 0.011016 13
1.59288E-14 0.011863 14
2.15573E-15 0.013558 15
2.91746E-16 0.015117 16
3.94836E-17 0.015252 17
5.34352E-18 0.016947 18
7.23167E-19 0.017964 19
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9.787E-20 0.016812 20
1.32453E-20 0.018642 21
1.79255E-21 0.021184 22
2.42595E-22 0.022011 23
3.28317E-23 0.022506 24
4.44329E-24 0.021964 25
6.01334E-25 0.023706 26
8.13817E-26 0.025421 27
1.10138E-26 0.023591 28
1.49056E-27 0.025421 29
2.01725E-28 0.026438 30
2.73005E-29 0.025895 i
3.69472E-30 0.028797 2
5.00026E-31 0.028742 33
6.76712E-32 0.025963 14

9.1583E-33 0.02881 35
1.23944E-33 0.030573 36

1.6774E-34 0.028878 37
2.27012E-35 0.031318 38
3.07227E-36 0.029827 39
4.15786E-37 0.027793 40
5.62706E-38 0.025082 4
7.61539E-39 0.024065 2
1.03063E-39 0.02576 3
1.39481E-40 0.023862 “
1.88767E-41 0.021692 45
2.55468E-42 0.020337 46
3.45738E-43 0.015252 .
4.67906E-44 0.018655 48
6.33242E-45 0.016947 49
8.56999E-46 0.018303 50
1.15982E-46 0.012541 51
1.56965E-47 0.012066 52
2.12429E-48 0.010304 53
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2.87491E-49 0.011795 s
3.89077E-50 0.010236 s
5.26559E-51 0.010338 56
7.1262E-52 0.010053 5
9.64426E-53 0.003254 N
(2) dsaal
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Plx) _ N
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Glua AA (e agaad) amie ik Fay Jaal ol ) BAY

Gl Aagdll 02 o aaMig «R% = 0. 888 Alagd cuils &) cplal) Jalaa

18 G 85 (S e I ) add 136 1 (e dils g2y 4l
A2l ol e \giiilhaey lilull il £l adad cull)

Cadiy 3anly 3ye (Mathcqd) alSile maliyy alaindy Lol calill) pnty Liod £ AIG

Fitting with Gauss Smooth p(x) x
0.001361068 0.00106552 1
0.000184201 0.00191935 2
2.49288E-05 0.00277318 3
3.37375E-06 0.00351482 4
4.56587E-07 0.00424632 5
6.17924E-08 0.00488764 6
8.36269E-09 0.00555876 7
1.13177E-09 0.0062366 3
1.53168E-10 0.0070256 9
2.0729E-11 0.00776712 10
2.80537E-12 0.0086212 11
3.79666E-13 0.00945364 12
5.13821E-14 0.01036884 13
6.95382E-15 0.01131116 14
9.41097E-16 0.01236192 15
1.27364E-16 0.01344792 16
1.72368E-17 0.0144878 17
2.33275E-18 0.0154436 18
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3.15703E-19 0.01643332 19
4.27257E-20 0.01738836 20
5.7823E-21 0.01828104 21
7.82549E-22 0.01924964 2
1.05906E-22 0.0202798 23
1.43329E-23 0.02124216 24
1.93975E-24 0.02206516 25
2.62516E-25 0.02282308 26
3.55277E-26 0.02355388 27
4.80815E-27 0.02416968 28
6.50712E-28 0.02475104 29
8.80643E-29 0.02547524 30
1.19182E-29 0.02610452 31
1.61295E-30 0.02664972 32
2.1829E-31 0.02729448 33
2.95423E-32 0.02780744 34
3.99811E-33 0.0282174 35
5.41086E-34 0.02876024 36
7.3228E-35 0.02916752 37
9.91033E-36 0.02916804 38
1.34122E-36 0.0289728 39
1.81514E-37 0.0284522 40
2.45653E-38 0.02753844 41
3.32455E-39 0.02642132 42
4.49928E-40 0.02533404 43
6.08912E-41 0.02408676 44
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8.24072E-42 0.0227776 45
1.11526E-42 0.02143044 46
1.50934E-43 0.02019176 47
2.04267E-44 0.01883104 48
2.76446E-45 0.0176954 49
3.74128E-46 0.01650992 50
5.06328E-47 0.01539496 51
6.8524E-48 0.01409288 52
9.27371E-49 0.01301452 53
1.25506E-49 0.01198308 54
1.69854E-50 0.01100368 55
2.29872E-51 0.00988506 56
3.11098E-52 0.00874382 57
4.21026E-53 0.00737705 58
(3)dsad
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p(x) _ )
0.035 - y =-3E-05x< + 0.0019x - 0.0073
R2=0.9104
0.03 -
0.025 p\
‘\
0.02 R
0.015 p\
0.01
L,
0.005
O T T T Ix
30 40 50 60 70
-0.005 -
¢ sumooth P(X)
-0.01 -
— Fitting with Gauss
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Fitting with Gauss Smooth p(x) .
0.000761 0.001066 1
0.000103 0.001919 2
1.39E-05 0.002773 3
1.89E-06 0.003515 4
2.55E-07 0.004246 5
3.45E-08 0.004888 6
4.67E-09 0.005559 7
6.33E-10 0.006237 8
8.56E-11 0.007026 9
1.16E-11 0.007767 10
1.57E-12 0.008621 1
2.12E-13 0.009454 12
2.87E-14 0.010369 13
3.89E-15 0.011311 14
5.26E-16 0.012362 15
7.12E-17 0.013448 16
9.63E-18 0.014488 17

1.3E-18 0.015444 18
1.76E-19 0.016433 19
2.39E-20 0.017388 20
3.23E-21 0.018281 21
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4.37E-22 0.01925 22
5.92E-23 0.02028 23
8.01E-24 0.021242 24
1.08E-24 0.022065 25
1.47E-25 0.022823 26
1.99E-26 0.023554 27
2.69E-27 0.02417 28
3.64E-28 0.024751 29
4.92E-29 0.025475 30
6.66E-30 0.026105 31
9.01E-31 0.02665 32
1.22E-31 0.027294 33
1.65E-32 0.027807 34
2.23E-33 0.028217 35
3.02E-34 0.02876 36
4.09E-35 0.029168 37
5.54E-36 0.029168 38
7.5E-37 0.028973 39
1.01E-37 0.028452 40
1.37E-38 0.027538 41
1.86E-39 0.026421 2
2.51E-40 0.025334 43
3.4E-41 0.024087 44
4.61E-42 0.022778 45
6.23E-43 0.02143 46
8.44E-44 0.020192 47
1.14E-44 0.018831 48
1.54E-45 0.017695 49
2.09E-46 0.01651 50
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2.83E-47 0.015395 51
3.83E-48 0.014093 52
5.18E-49 0.013015 53
7.01E-50 0.011983 54
9.49E-51 0.011004 55
1.28E-51 0.009885 56
1.74E-52 0.008744 57
2.35E-53 0.007377 58
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= -3E-05x2 + 0.0019x - 0.0063
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