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Calculation of the Total Energy of the Neutron Star Core in the
Process of Transformation into Strange Quark Matter

Sayed Habibullah Hashimi

Department of Physics & Electronic, Faculty of Physics, Kabul, Afghanistan
Email: sayedhabib1366@gmail.com

Abstract

This research examines the amount of energy released while converting the core of a
neutron star into strange quark matter. This process plays a significant role in
understanding dense matter's physics and neutron stars' behavior. The research method is
library-based, utilizing reputable articles and books in nuclear physics and astrophysics.
The study's findings indicate that a considerable amount of energy is released in this
process, which can influence the evolution of stars and lead to phenomena such as the
formation of quark stars. The importance of this research lies in providing new insights
into the structure of dense matter and how it changes under extreme pressure. In
conclusion, it is found that this process can be one of the key factors in gaining a more
precise understanding of the evolution and death of neutron stars, serving as an important
indicator in astrophysical studies.

Keywords: Total Energy; Bag Model; Kinetic Energy; Bag Constant (B); Linear
Confinement Potential.
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S(lO“g) » (1033dyn R(10%cm) M(Mgyn)
cm3 & gem3
8,251 35 3,376 0,046
8,606 45 4,336 0,139
8,961 55 4,998 0,217
9,315 65 5,494 0,292
9,669 75 5,883 0,364
10,022 85 6,195 0,432
10,375 95 6,452 0,494
15,551 100 6,564 0,524
11,255 120 6,925 0,631
15,805 250 7,829 1,038
19,294 350 7,967 1,179
22,749 450 7,976 1,257
26,205 550 7,935 1,302
29,651 650 7,873 1,328
33,095 750 7,804 1,344
36,525 850 7,773 1,352
39,960 950 7,663 1,355

kST SIS I b g S5 plad s gl SIS @ wly B L (SIS Gk mls oSOl Vs
(Glendenning, 2012) ..

e(10M %) P (1033 %) R(105cm) M(Mgy,)

11.360 25 2.578 0.0407
11.444 35 3.351 0.0897
11.528 45 3.929 0.145
11.616 55 4.393 0.203
11.714 65 4.779 0.263
11.812 75 5.110 0.322
11.910 85 5.397 0.380
12.008 95 5.649 0.437
12.057 100 5.764 0.465
12.558 150 6.636 0.721
13.821 250 7.552 1.095
15.448 350 7.978 1.331
17.659 450 8.174 1.474
20.515 550 8.247 1.558
23.783 650 8.251 1.604
27.269 750 8.221 1.627
30.634 850 8.173 1.637
34.061 950 8.117 1.39

35.786 1000 8.088 1.638

37.497 1050 8.059 1.637
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(Weber, 2005)

e(10m %) P, (1033 g‘if]‘;) R(105cm) M(Mqy)

3.765 5 8.2671 0.0427
3.604 10 8.2786 0.114
3.682 15 8.2892 0.186
3.760 20 8.2897 0.288
3.838 25 8.2990 0.397
3.994 35 8.2990 0.457
4.149 45 8.2990 0.472
4.305 55 8.2990 0.487
4.463 65 8.2990 0.502
4.622 75 8.2990 0.516
4.797 85 8.2990 0.531
4.973 95 8.2990 0.545
5.0626 100 8.2990 0.553
6.159 150 8.2990 0.628
7.767 250 8.2990 0.775
8.784 350 8.2990 0.885
9.273 400 8.2990 0.927
9.524 420 8.2990 0.943
9.80 440 8.2990 0.957

CJ\Zf)‘ @JU CJ)}.;A; b C&&)M‘)W ‘_;‘j: {-)J A?)bﬁ Mﬁbé\;e)bm .layjn @\2 FJ}&
(Weber, 2005) 5« ol (g 5k

11.360 25 2.578 0.0407
11.444 35 3.351 0.0897
11.528 45 3.292 0.145
11.616 55 4.393 0.203
11.714 65 4.779 0.263
11.812 75 5.110 0.322
11.910 85 5.397 0.380
12.008 95 5.649 0.438
12.057 100 5.764 0.465
12.558 150 6.636 0.721
13.821 250 7.552 1.095
15.448 350 7.978 1.331
17.659 450 8.174 1.474
20.515 550 8.247 1.558
23.873 650 8.251 1.604
27.269 750 8.221 1.627
30.634 850 8.173 1.637
34.061 950 8.117 1.39

35.786 1000 8.088 1.638

37.497 1050 8.059 1.637
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Minae (M) R(kem) e (101-2)
<GB 1.344 7.804 33.065
iS4 wuls B 1.637 8.173 30.634
93 43 > Jeiib g 1.338 8.299 21.708
s e 5, 0.957 8.29 9.8
B) 5 1.44 <8
S ams
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