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A new formula for nucleus binding
energy based on nuclear interactions.

Abstract:

In this research, we proposed a new formula for the binding energy of
all nuclides in the Segre map from the solution of the Bateman equation.
Accordingly, we obtained an equation of binding energy that fit better
fits the Weizsacker formula based on the liquid drop model with the
experimental binding energies.

Based on the idea of the proposed Earth model, we obtained a new
binding energy formula in terms of atomic number, which relates to the
coulomb exchange of protons within the three layers of the nucleus.

Keywords: Weizsicker's formula, Bateman equation, layers of the
nucleus, binding energy formula, Earth model .
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2000 Eapall 335 HSIy (o)A anall Aayli Jiliad) ka8 g (385 5153l

2 ap a. a. 4aq\ _,
EBTHLDM=(aVA—aSA3—aaA+m)+(A1/3+4aa)Z+ T 72(13)
3
GBI 5 S 5 bl 5 el deledl Dol a8 slay LS
2 s (3l 2L A8Dhe s 5ol Ay ladl L) 26U A8 (e A3l iyl
dal e sl sl gdie A 335 (10) ABDall jdiy a8 V) ¢ JiLull 3ad
(13) 3Dk Jyliy (S5 (gyls LB asel Aals M) iy ool 25 S
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Lol cdlelinl) o falaie) 51 gil) Jay) 5 ABUal Sayaa diea

(—=1.05.10724)? (-1.05.10734)3
+ + ..

ENnTHznew(8) = 9.77 [1 —1.05.10734+

2! 3!
~ 8052 [1 ~ 01634 + (_0'126!3A)2 (_0'136!3‘1)3 w
2378 [1 00294+ (—0.022!9A)2 (—0.(;2!9A)3 s (—0.(3\,2!9A)N]
Aally Z e aa
ExtHznew(A) = —0.66 + 1.37114 — 0.107A42 + 0.005843 + ---

N
+ (mc) AN
31l L)l il daadl VY aally
Epthznew(A) = —0.66A4 + 1.3711A4%2 + 0.321N%Z + 0.321NZ?
— 010723 — 0.107N? + -+ (22)"4¥  (14)
(13) 5 (14) oilabaall (o (oY) DN ssaal) 45)laay o585

(ay —ay)A =—-0.66A=>ay —a, =—0.66 (15)
(asA™*3)A? =137 A? = a,A™*3 =137 (16)

Ac 2 a. )
(75 +400) 7 = 0321IN?Z = =+ da, = 0.32IN°  (17)

a 4a a 4a
<_A1_;3_ Aa)ZZ=O.321NZZ =~z ——= 032IN (18)

e Gldslg dal ey «(18), (17), (16), (15) Luswla ¥ aleal) Jay
A claleall o e Jiasi N = 27 54 = 51 Mie a8 S
a. = —49.48,a, = 61.882,a;, = 258.7 ,ay = 61.22 MeV
Lapa hs ALl 5 An el 5 dpeaal) CDlalaal) 28 Jidi adll oda
(1) dBlaadl )18 = 30 (35 CDlelas pail) e Lelas dabid (10) saaal) Jay) il 43l
WDle ad Clua Jal (e (14) sauaad) Gkl Lalsyy) dila sdie dA0kal) Uyadl
A, 717 sl Byl s WSl gl o Lysala saaal) LY 28l
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L) a glal) Ailes
‘éjuluu A e

593 Jrardea,a sy £Y] 2025 als 7 ) 47 Al

Lo i Y A a4, Z Al V) ADEN ssaally o SY) of Ly
Ll A5l 50 agaall Jlea) LiSay Vel ool ol b)Y 28l 434
AL PP AN W IEPERU [ E R IS FRUIE R - S IR B
oo Lla ddliss (12) 5 (10) odlall (385 5a0a dplaill Tl V)l 2l
G il il ol Sty (1) A8all (335 Sl )1 - 3pad (335 Jalisi )V A8l ADle
Ll 31l Cagad Al JLd) 3508 = dgad il b e Adlide Caa ) 13 Lalis gl
5K Ll sl 4 b =1l e (12)(10)calidlall b acins Laily ¢ Jil 5yl
g (s (Sl ) Antand) o(AhLa)adan: sialle(aluall i) Al ik 320 (ha
sV z sl
sl .4

aldal Giaaal) Elal) (385 Lle Ulaa ) clbeal) a8 45)a0 Jal o
Gis Ladgl) ADle 3 opfinlll (amy Leie 30wl pe (1) 5 (8) dpdatll Ll Y
(1) Jsand) psis JLdl 5yla8 35

J8 e Al adl) (mny pe lggle Ulas Al cDlebed) o 2(1) Jsaal

MeV saa s uﬂ)}.\ oal

ay as ac Asym Apair Ash1 Ash2 sl
15.5 17.23 0.698 23.3 0 - green[19]
14.19 15.29 0.578 19.42 12.03 0.63 1.74  fthallah[20]
15.78 17.90 0.724 23.7 11 Sree [21]
61.22 258.7 -49.4 25.3 0 LiBle 3lalaa
Ay a; a, as a, as Lidde O lalas
9.7 -1.10* -8.05 0.16 -2.37 0.029 Ll de yanall
b, b, b, b, b, bs LBl <3lalas
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Lol cdlelinl) o falaie) 51 gil) Jay) 5 ABUal Sayaa diea

873 21.107° -8.96 0211 0.669 2.4.1073 - ) e gead)

: 3.7\3&\ a.;w‘ gé Gl gill LJE.'\.“ Ll ¥ g aa)il) Al Qlaa
3ad) A asaal) Ayl Tls V) Al sl 3 D alaal ad (migad Sa
(2)ds3adl e Joasid JESH 32all 0 imspats s (8)ialaall b B
EnTiznew(A;) = 9.77e7105X107°41 _ 8 05,=0.1634; _ 3 3780029 4;
Uasn () el el gyl Lol Y A8l asal) ) dadlly eY) SIS
(2)dsaal) e Juanid (11)5a0al B 3y 5,3 aally DLeladl) od
Enthanew(Z) = 8.731e72195X107°% _ 8.969¢~0211%i 4 0,669 24107 %
seks oSl galin aladinl syaall Al Lay) il clle 5
1Y) Al e ety eyl il e Al ) o Gl (sa(2) 53l
Bl Al 3 @Olaledl ad Sl Ulias Cua LDMUSL 8)k8 = 35a0 i
Al de gl b (sl BIS al e losbuny (1) AW b Lemsgas asi 15]
Egry (A, Z)) =
2 Z(Z;—-1) (A —2Z)% _ 1
15.824; = 17.9743; = 073 ——1—— - 20.88——— —— F 241542 (19)
43, i
Bl e panall (g5l as Cum (Y] 2a lieY) G 33l AR o38 b
Amg) 5 Al s () Ay yaall
EBTHLDM (AirZi)
A;
spaal) il Al Tl ) <y duppadl) s ¥) clilla ad 1(2)Jsaall

Al A ganall (385 LA 8yk8 g 3gad (385 dylaill ol V1 clilla

ENTHLDM (Ai; Zi) = (20)

EnTH2new(Z) EntH LOM(A,Z) EnTH2new(A) Enexp2 A VA
3.47726 0.70004 2.62155 2.64254 3 2
2.11638 -3.73864 3.41631 1.74378 4 1
4.57537 3.95904 4.09759 5.32853 5 3
3.47726 5.11970 4.68224 491114 6 2
5.46071 5.33953 5.18460 5.43076 7 4
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Aol pglad) Al e daaly Al

s Clasde . sliiuy Al 308 (gl 5Y 2025 ple 7 211l 47 alaal)
457537 4.18721 5.61683 5.19699 8 3
6.17375 6.13558 5.98928 6.31450 9 5
6.17375 6.03135 6.31076 6.52631 10 5
6.74729 6.66304 6.58875 6.73276 11 6
6.17375 6.27377 6.82960 6.67314 12 5
7.20787 7.04055 7.03872 7.29438 13 7
7.20787 6.98512 7.22073 7.52684 14 7
7.57698 7.32400 7.37953 7.51864 15 8
7.20787 7.21707 7.51844 7.41804 16 7
7.87204 7.54375 7.64031 7.59684 17 9
7.87204 7.52100 7.74755 7.68286 18 9
8.10714 7.71793 7.84221 7.62150 19 10
7.87204 7.74283 7.92604 7.76577 20 9
8.29368 7.85817 8.00054 7.81944 21 11
8.29368 7.85610 8.06696 7.96688 22 11
8.10714 8.13097 8.12639 7.99919 23 10
8.29368 8.06747 8.17976 8.11006 24 11
8.29368 8.26356 8.22785 8.14592 25 11
8.55636 8.07730 8.27135 8.20099 26 13
8.44093 8.36985 8.31081 8.30887 27 12
8.64603 8.48530 8.34675 8.35713 28 14
8.55636 8.45557 8.37957 8.39391 29 13
8.71485 8.22692 8.40964 8.40473 30 15
8.64603 8.52486 8.43728 8.50411 31 14
8.64603 8.64499 8.46274 8.52571 32 14
8.76680 8.52479 8.48625 8.54716 33 16
8.71485 8.45521 8.50802 8.49284 34 15
8.80509 8.55561 8.52821 8.56990 35 17
8.83233 8.58916 8.54697 8.57113 36 18
8.83233 8.57981 8.56444 8.57685 37 18
8.80509 8.56902 8.58071 8.55082 38 17
8.85063 8.59832 8.59590 8.60681 39 19
8.86170 8.61019 8.61007 8.60252 40 20
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Lol cdlelinl) o falaie) 51 gil) Jay) 5 ABUal Sayaa diea

8.86170 8.61187 8.62332 8.59656 41 20
8.83233 8.76585 8.63569 8.59886 42 18
8.85063 8.73260 8.64726 8.62095 43 19
8.86692 8.60782 8.65807 8.60606 44 21
8.86692 8.73787 8.66816 8.66644 45 21
8.86742 8.77318 8.67759 8.70525 46 22
8.86742 8.74454 8.68638 8.70889 47 22
8.86170 8.76001 8.69456 8.70860 48 20
8.86410 8.74749 8.70218 8.73071 49 23
8.85769 8.76451 8.70925 8.75000 50 24
8.85769 8.74715 8.71579 8.75993 51 24
8.86410 8.73848 8.72184 8.75934 52 23
8.84879 8.74389 8.72742 8.78224 53 25
8.83789 8.74652 8.73253 8.78553 54 26
8.83789 8.73804 8.73721 8.79477 55 26
8.84879 8.75807 8.74146 8.78357 56 25
8.82536 8.72988 8.74530 8.79016 57 27
8.82536 8.71493 8.74875 8.78634 58 27
8.83789 8.82069 8.75183 8.79937 59 26
8.83789 8.86748 8.75453 8.79963 60 26
8.82536 8.82155 8.75689 8.80096 61 27
8.79667 8.69993 8.75890 8.76570 62 29
8.79667 8.78054 8.76059 8.79893 63 29
8.79667 8.75475 8.76195 8.78506 64 29
8.81154 8.81453 8.76301 8.77973 65 28
8.81154 8.84628 8.76376 8.78227 66 28
8.78096 8.80696 8.76423 8.77954 67 30
8.76458 8.73752 8.76442 8.74751 68 31
8.78096 8.81364 8.76433 8.76667 69 30
8.74766 8.80838 8.76398 8.76813 70 32
8.74766 8.78575 8.76338 8.74902 71 32
8.78096 8.81538 8.76253 8.73372 72 30
8.76458 8.79537 8.76144 8.73668 73 31
8.71264 8.77349 8.76012 8.73441 74 34
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Aol pglad) Al e daaly Al

s Clasde . sliiuy Al 308 (gl 5Y 2025 ple 7 211l 47 alaal)
8.74766 8.79377 8.75857 8.73864 75 32
8.74766 8.81814 8.75681 8.74764 76 32
8.73032 8.78956 8.75483 8.73922 77 33
8.73032 8.74517 8.75265 8.71650 78 33
8.69470 8.76863 8.75027 8.73245 79 35
8.67655 8.77519 8.74769 8.73856 80 36
8.71264 8.76491 8.74493 8.72826 81 34
8.71264 8.78195 8.74199 8.73488 82 34
8.69470 8.76106 8.73887 8.73586 83 35
8.63981 8.73635 8.73558 8.72341 84 38
8.67655 8.75495 8.73213 8.74124 85 36
8.63981 8.76160 8.72851 8.75318 86 38
8.63981 8.73736 8.72474 8.74939 87 38
8.62130 8.68498 8.72082 8.72741 88 39
8.63981 8.73669 8.71676 8.74899 89 38
8.63981 8.75883 8.71255 8.73854 90 38
8.62130 8.72489 8.70820 8.72818 91 39
8.58409 8.64911 8.70372 8.70752 92 41
8.58409 8.68712 8.69912 8.70880 93 41
8.56543 8.68250 8.69438 8.70761 94 42
8.58409 8.69670 8.68953 8.69079 95 41
8.60271 8.72030 8.68456 8.67724 96 40
8.54676 8.64782 8.67947 8.66861 97 43
8.52808 8.63719 8.67427 8.66583 98 44
8.52808 8.62669 8.66897 8.65373 99 44
8.56543 8.69831 8.66357 8.64695 100 42
8.54676 8.66514 8.65806 8.63606 101 43
8.49076 8.58882 8.65245 8.62603 102 46
8.52808 8.64959 8.64676 8.62745 103 44
8.49076 8.61768 8.64097 8.62962 104 46
8.49076 8.60465 8.63509 8.61496 105 46
8.52808 8.65768 8.62913 8.60268 106 44
8.47211 8.58327 8.62308 8.59834 107 47
8.45349 8.57066 8.61695 8.59503 108 48
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Lol cdlelinl) o falaie) 51 gil) Jay) 5 ABUal Sayaa diea

8.49076 8.61411 8.61075 8.58739 109 46
8.49076 8.63081 8.60447 8.58924 110 46
8.47211 8.59790 8.59812 8.57746 111 47
8.49076 8.61487 8.59170 8.56197 112 46
8.43490 8.55542 8.58521 8.56674 113 49
8.41633 8.54533 8.57865 8.56693 114 50
8.41633 8.53384 8.57203 8.55801 115 50
8.45349 8.58887 8.56535 8.55394 116 48
8.43490 8.55970 8.55861 8.54602 117 49
8.45349 8.57059 8.55181 8.52864 118 48
8.39780 8.52284 8.54496 8.53116 119 51
8.37929 8.51470 8.53805 8.52076 120 52
8.39780 8.52510 8.53109 8.52451 121 51
8.37929 8.52309 8.52408 8.52111 122 52
8.37929 8.50636 8.51702 8.50813 123 52
8.41633 8.52537 8.50991 8.50781 124 50
8.39780 8.50576 8.50276 8.49911 125 51
8.34239 8.48010 8.49557 8.48678 126 54
8.37929 8.49189 8.48833 8.48722 127 52
8.34239 8.48437 8.48105 8.48580 128 54
8.34239 8.46719 8.47373 8.47352 129 54
8.37929 8.47958 8.46638 8.47038 130 52
8.36082 8.46184 8.45898 8.46286 131 53
8.30563 8.44254 8.45156 8.45213 132 56
8.32399 8.44400 8.44409 8.45154 133 55
8.30563 8.44356 8.43660 8.45023 134 56
8.30563 8.42616 8.42907 8.43924 135 56
8.34239 8.43346 8.42151 8.43591 136 54
8.32399 8.41722 8.41393 8.42917 137 55
8.26902 8.40278 8.40631 8.41936 138 58
8.26902 8.38803 8.39867 8.41245 139 58
8.28731 8.38139 8.39100 8.39587 140 57
8.25077 8.36782 8.38331 8.39610 141 59
8.26902 8.39379 8.37559 8.38807 142 58
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Aol pglad) Al e daaly Al

s Clasde . sliiuy Al 308 (gl 5Y 2025 ple 7 211l 47 alaal)
8.25077 8.36549 8.36785 8.37089 143 59
8.26902 8.38098 8.36009 8.35512 144 58
8.21440 8.32538 8.35230 8.34502 145 61
8.19627 8.31328 8.34450 8.33666 146 62
8.23257 8.34043 8.33667 8.32457 147 60
8.23257 8.34892 8.32883 8.31783 148 60
8.21440 8.32247 8.32097 8.30263 149 61
8.23257 8.33521 8.31309 8.28963 150 60
8.21440 8.31329 8.30519 8.28177 151 61
8.16013 8.27384 8.29728 8.27581 152 64
8.19627 8.29639 8.28935 8.26917 153 62
8.16013 8.27706 8.28141 8.26659 154 64
8.16013 8.26425 8.27346 8.25475 155 64
8.17818 8.26179 8.26549 8.24510 156 63
8.17818 8.26857 8.25751 8.23999 157 63
8.12414 8.23300 8.24952 8.23216 158 66
8.16013 8.25189 8.24151 8.22795 159 64
8.16013 8.25804 8.23350 8.22307 160 64
8.12414 8.22147 8.22547 8.21447 161 66
8.14211 8.21781 8.21744 8.20427 162 65
8.10621 8.20110 8.20940 8.19825 163 67
8.08831 8.19110 8.20134 8.19071 164 68
8.12414 8.20710 8.19328 8.18396 165 66
8.12414 8.21235 8.18522 8.17706 166 66
8.10621 8.18988 8.17714 8.17056 167 67
8.10621 8.17355 8.16906 8.15673 168 67
8.07046 8.15801 8.16097 8.15545 169 69
8.05264 8.14841 8.15288 8.14798 170 70
8.05264 8.13738 8.14478 8.13898 171 70
8.07046 8.13899 8.13667 8.13122 172 69
8.07046 8.14511 8.12856 8.12439 173 69
8.03487 8.10528 8.12045 8.11241 174 71
8.03487 8.11444 8.11233 8.10983 175 71
8.01713 8.10513 8.10421 8.10243 176 72
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Lol cdlelinl) o falaie) 51 gil) Jay) 5 ABUal Sayaa diea

8.01713 8.09411 8.09609 8.09265 177 72
8.05264 8.12098 8.08796 8.08204 178 70
8.03487 8.10024 8.07984 8.07475 179 71
7.98177 8.06126 8.07170 8.06674 180 74
8.01713 8.08268 8.06357 8.06181 181 72
8.01713 8.08763 8.05544 8.05440 182 72
7.99943 8.06452 8.04730 8.04667 183 73
7.96415 8.02070 8.03916 8.03366 184 75
7.96415 8.02988 8.03103 8.03167 185 75
7.94657 8.01820 8.02289 8.02385 186 76
7.98177 8.03794 8.01475 8.01469 187 74
7.98177 8.04230 8.00661 8.00839 188 74
7.96415 8.01993 7.99848 8.00151 189 75
7.96415 8.00636 7.99034 7.98924 190 75
7.92903 7.98626 7.98220 7.98852 191 7
7.91153 7.97480 7.97407 7.98324 192 78
7.94657 7.99323 7.96593 7.97563 193 76
7.94657 7.99709 7.95780 7.97116 194 76
7.92903 7.97536 7.94967 7.96440 195 7
7.87664 7.93037 7.94154 7.95534 196 80
7.91153 7.95693 7.93341 7.95557 197 78
7.87664 7.93116 7.92528 7.95206 198 80
7.87664 7.92186 7.91716 7.94556 199 80
7.91153 7.95202 7.90904 7.93814 200 78
7.89406 7.93084 7.90092 7.93445 201 79
7.85925 7.89162 7.89281 7.92639 202 81
7.85925 7.89858 7.88470 7.92600 203 81
7.84190 7.88738 7.87659 7.92021 204 82
7.84190 7.87818 7.86848 7.91439 205 82
7.85925 7.88221 7.86038 7.91102 206 81
7.85925 7.88642 7.85228 7.90588 207 81
7.82459 7.84828 7.84419 7.88980 208 83
7.82459 7.85467 7.83610 7.88772 209 83
7.80731 7.84353 7.82801 7.87440 210 84
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Aol pglad) Al e daaly Al

s Clasde . sliiuy Al 308 (gl 5Y 2025 ple 7 211l 47 alaal)
7.80731 7.83446 7.81993 7.85863 211 84
7.84190 7.86246 7.81185 7.84290 212 82
7.79008 7.81382 7.80378 7.82995 213 85
7.77288 7.80061 7.79571 7.81737 214 86
7.80731 7.82404 7.78764 7.80719 215 84
7.80731 7.82765 7.77958 7.79763 216 84
7.79008 7.80548 7.77153 7.78375 217 85
7.80731 7.81799 7.76348 7.76995 218 84
7.75572 7.77028 7.75543 7.76093 219 87
7.73860 7.75716 7.74739 7.75174 220 88
7.73860 7.74942 7.73936 7.74099 221 88
7.77288 7.78331 7.73133 7.73315 222 86
7.75572 7.76152 7.72330 7.72262 223 87
7.72152 7.72054 7.71528 7.70990 224 89
7.72152 7.72678 7.70727 7.70525 225 89
7.70447 7.71370 7.69926 7.69698 226 90
7.70447 7.70608 7.69126 7.68712 227 90
7.73860 7.73916 7.68326 7.68092 228 88
7.72152 7.71773 7.67527 7.67203 229 89
7.68747 7.67751 7.66729 7.66147 230 91
7.68747 7.68333 7.65931 7.65781 231 91
7.67050 7.67028 7.65134 7.65157 232 92
7.67050 7.66280 7.64337 7.64344 233 92
7.70447 7.69524 7.63541 7.63519 234 90
7.68747 7.67410 7.62746 7.62704 235 91
7.65356 7.63452 7.61951 7.61861 236 93
7.65356 7.63999 7.61157 7.61420 237 93
7.67050 7.65893 7.60363 7.60785 238 92
7.65356 7.63621 7.59570 7.59941 239 93
7.67050 7.65154 7.58778 7.58997 240 92
7.61981 7.59883 7.57986 7.58269 241 95
7.61981 7.59161 7.57195 7.57422 242 95
7.61981 7.59676 7.56405 7.56922 243 95
7.63667 7.61533 7.55616 7.56322 244 94
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Lol cdlelinl) o falaie) 51 gil) Jay) 5 ABUal Sayaa diea

7.61981 7.59292 7.54827 7.55399 245 95
7.63667 7.60807 7.54038 7.54460 246 94
7.58621 7.55587 7.53251 7.53818 247 97
7.56946 7.54115 7.52464 7.53056 248 98
7.60299 7.56879 7.51678 7.52399 249 96
7.60299 7.57195 7.50892 7.51721 250 96
7.58621 7.54980 7.50107 7.50781 251 97
7.60299 7.56483 7.49323 7.49750 252 96
7.55275 7.51302 7.48539 7.49197 253 99
7.53608 7.49830 7.47757 7.48415 254 100
7.56946 7.52579 7.46975 7.47637 255 98
7.56946 7.52879 7.46193 7.46996 256 98
7.55275 7.50687 7.45412 7.46048 257 99
7.55275 7.49854 7.44633 7.45004 258 99
7.51944 7.47030 7.43853 7.44392 259 101
7.50284 7.45557 7.43075 7.43587 260 102
7.50284 7.44960 7.42297 7.42738 261 102
7.51944 7.46053 7.41520 7.42012 262 101
7.48628 7.42859 7.40743 7.40987 263 103
7.48628 7.42272 7.39968 7.40211 264 103
7.46975 7.40728 7.39193 7.39335 265 104
7.48628 7.42116 7.38419 7.38723 266 103
7.45326 7.38570 7.37645 7.37594 267 105
7.45326 7.38065 7.36872 7.36715 268 105
7.43681 7.36383 7.36100 7.35747 269 106
7.45326 7.38051 7.35329 7.35256 270 105
7.42039 7.34171 7.34558 7.33748 271 107
7.42039 7.33746 7.33789 7.32939 272 107
7.42039 7.34361 7.33020 7.32515 273 107
7.40401 7.32611 7.32251 7.31547 274 108
7.40401 7.32188 7.31484 7.30698 275 108
7.42039 7.33844 7.30717 7.30326 276 107
7.40401 7.32297 7.29951 7.29484 277 108
7.42039 7.33683 7.29185 7.28925 278 107
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Aol aslal) Al e daaly Al

s Clasde . sliiuy Al 308 (gl 5Y 2025 ple 7 211l 47 alaal)
7.38767 7.30163 7.28421 7.27571 279 109
7.38767 7.29682 7.27657 7.26809 280 109
7.37136 7.28003 7.26894 7.25871 281 110
7.37136 7.28579 7.26131 7.25619 282 110
7.35509 7.25818 7.25370 7.24047 283 111
7.35509 7.25411 7.24609 7.23426 284 111
7.33885 7.23609 7.23848 7.22389 285 112
7.33885 7.24236 7.23089 7.22207 286 112
7.32265 7.21375 7.22330 7.20524 287 113
7.32265 7.21039 7.21573 7.19950 288 113
7.30649 7.19119 7.20815 7.18808 289 114
7.30649 7.19796 7.20059 7.18675 290 114
7.29036 7.16841 7.19303 7.16874 291 115
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Study Stability Solution system of
fractional differential equations

with variable coefficients

Abstract

In this paper, we study stability of system of fractional

equations with variable

coefficients, which includes the homogeneous and

nonhomogeneous cases

Whereas at the beginning we mentioned theorems and basic
definitions of fractional derivation, in addition to definition and
basic concepts of stability. Then we dealt with presenting

basic inequalities to study the stability of fractional differential

systems, which is an important tool in the study.

Based on the theories Lyapunov function and Mittag— Leffler
function, we obtain three theorems on stability, which give
some sufficient conditions on stability, for homogeneous

systems and the nonhomogeneous systems.
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Conformable fractional derivative, Fractional calculus.
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Modeling Interarrival times in G/M/1 /«

Queue Using Markov Renewal Process

Dr. HadiaTohmaz*

Abstract
The G/M/1 queueing system is a fundamental model in queuing theory,
used to analyze and evaluate the performance of systems that manage
customer flows through a single server with interarrival times following a
general probabilistic distribution. However, there are scenarios requiring the
handling of correlated interarrival times, as these systems provide various
services and need different random service times. Thus, a new tool is

needed to address such cases.

This study extends the concepts and theoretical foundations of the G/M/1
model by Markov renewal theory. interarrival times in this model are
represented using Markov renewal processes. The transition matrix P is
derived from the endpoint of the semi—Markov kernel matrix of the studied
system, leading to the general mathematical formula for the vector
Ty, which represents the number of customers in the system.
Subsequently, the formula for Ty, is derived using the definition of
generating functions I1; (Z) .Special cases of exponential interarrival times
for different customer types are discussed, with results illustrated through
examples and applications. The study concludes that the proposed

GMR/M/1 service system is a generalization of the G/M/1 system.
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Studying the effect of some physical factors
on the efficiency of silicon solar cells using
modeling

Saleh Aldarwish
University of Al-Baath Faculty of science
Dept. of Physics -Homs-Syria

Abstract

In this research, the equivalent electrical circuit of the silicon cell was
studied, and the solar thermal decomposition features and their distinctive
features from silicon were studied, such as the (energy-voltage) curve and
the (voltage-current) curve, then the desire to study some physical factors
such as temperature, intensity of reading the effect of the solar energy
surface and the thickness of each of the two regions n, p and the
concentration of the ion in each of the two semiconductors n and p on the
work of solar agricultural contributions was studied using the PC1D
program. This was done by installing the plans of the parameters of the
work of changing the parameters to know their effect on the effective
solar energy and drawing the distinctive points and calculating the

commitment after making each change.

Keywords: silicon solar cell, PC1D, doping concentration, efficiency, fill factor
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Determination of Plasmon Oscillations,
Relaxation Time, and Effective Mass of

Free Electron in Copper Thin Films

* Pof.Dr. Reiad Al Abdallah ** Abdalmoaen Mohammad Alales

Abstract:

Thin films of pure copper were deposited using the electron beam
evaporation technique onto pre—heated transparent glass substrates in
a vacuum at a temperature of 200C" The films were then annealed in
the same vacuum for half an hour at a temperature of 300C". Thin films
were also deposited on silicon substrates to investigate the surface
topography of the deposited film using atomic force microscopy (AFM).
Optical transmittance and reflectance measurements were employed to
determine the optical constants of the films. The surface plasmon
frequency of the copper films was determined and found to be
approximately 2.58ev. The Drude theory was utilized to calculate the
relaxation time and effective mass of the free electrons from
measurements g,and ¢, in the infrared (IR) region. The obtained values

were all in close agreement with the reference values.

Key words: Thin Film, Electron beam, Surface Plasmon Frequency,

Relaxation Time, Effective Mass.

*Professor in the Physics Department- Faculty of Science— Homs University— Specialization:
Physical Optics
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