The Synthetic Routes to Some 92-173th Elements

viXra:2210.0146v2
Gang Chen', Tianman Chen, Tianyi Chen

Hubei Huifu Nanometer Material Co., Ltd., Yichang, Hubei, P. R. China
7-20-4, Greenwich Village, Wangjianglu 1, Chengdu, P. R. China

TCorrespondence to: gang137.chen@connect.polyu.hk

Abstract
In our previous paper, we gave the synthetic routes to the 119-128th elements. In
this paper, we give the synthetic routes to some key elements from the 92th to the 173th.
The 137th element could be called the Feynman end of the elements, and 173th element
could be called the Dirac end of the elements, so the main aim of this work is to explore
the frontier of the elements. In addition, we also illustrate a “bridge-correlation effect”
in nuclides.
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1. Introduction

R. Feynman deduced that the atomic number of the hydrogen-like atom couldn’t be
more than 137 according to Bohr model, otherwise the speed of the ground state
electron in the atom would exceed the speed of the light in vacuum, so he supposed that
the end of the elements would be the 137th element which is called Feymanium (Fy).
By more detailed calculation with Dirac equation and considering the volume of the
atomic nucleus, the end of the elements should be the 173th element, which should be
called the Dirac end of elements. Now there are 118 elements in the periodic table of
elements which fill in the whole 7 periods of elements. So to predict the 119-173th
elements and design their synthetic routes should be serious theoretical and
experimental problems of physics.

In our previous papers [1-14], we predicted the 119-173th elements which we called
the ideal extended elements (ie), and in a recent paper [13] we designed the synthetic

routes to the 119-128th elements. In this paper, we design the synthetic routes to
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element 92, 94, 100, 103, 109, 112, 119, 120, 121, 125, 126, 130, 132, 136, 137, 138,
141, 146, 157, 168, 169 and 173. It is worthy to note that the numbers 137, 141, 157
and 173 correspond to the fine-structure constant, the square root of 2, n/2 and the
square root of 3 respectively especially in the world of nuclides or the sub-atomic world,
and there is formula “141/2 +173/2 = 157" or the three numbers 141, 157 and 173 are
in arithmetic progression. The number146 is also special because the most stable
isotope of Uranium with 146 neutrons in its atomic nucleus and it is predicted by us
that the 146th ideal extended element should have 224 neutrons. 136 and 138 could be
called brother numbers of 137, or all of them could be called the numbers of the fine-
structure constant, because even numbers 136 and 138 are usually more stable numbers

than 137 in nuclides but have the same effect as 137.

2. Bridge-correlation Effect in Nuclides
Another reason to select the above-stated elements to design their synthetic routes

is illustrated by a kind of “bridge-correlation effect” as follows.

Bridge-correlation Effect in Nuclides:
sg Fe30 82'BsfgKr46,47,48 goféerO,SZ lfz(l)RUSG lz?saRh58 107'11(1)3A960,62 1:E§Cd64 118’119’15388”68,69,70
120'1227126’128Yl:)S)g-I-eﬁs,70—74,76,78 136'137’153(?Ba80,81,82 l:GlBa;5 140’15‘1';(:982,84 lg; |:>r82 143112(?Nd83,86
1gfpm;5 156‘lngd92,93 lggErlOO 123Tm100 1;3Yb103 178’179’178§Hf106,107,108 180’1§§Ta107,108
MWis109 75 Reuose 7608, T s0HOua 120101 ‘52 Pizs a3 Biios 54 POpas
Zgg AtIZS ZganISG 223‘282;1Fr1;6,137 ZggRai*% 2597ACI38 zg(Z)ThIAZ 235‘2;28LJ 1*43,146 fggFmIW
103 L 109 MUisg 750N 30612071 Cisassoe1 12CMig 125CMs 124 Chis 125 Chigs
126CNGe 127N 125CMig, 129CMias 130CNise 15:CiGs 12CMago 135Cha0, 154 Chigs
13505 1157136 FY 208 200,210 1613 146 Chzza 157 Clzas 16 Clzsy 155ChGG,
Note: 112 = 2-56, 224 = 2-112; 141=3-47, 188 = 4-47, 235=5-47,

136 =8-17, 138 =6-23, 68 =4-17, 69 =3-23, 238=14-17;

141+173 =314, 314=2.157, 346=2-173
More simple and typical examples of bridge-correlation effect are as follows:
RUzs RNy 5Cdg, '5oSNgg "5 Bay 5 Ceyp 6Glgs "eaT Mgy 70YDios 70811,
8Blizs & Pl 100 FMisr 10ablise 115CMs ‘137 FYae 126 Cligs 169Chos 175 Chzey
Or: WRUz; 55Cg, '59SNgg '64Gllg soTMygy o7 FMy; 7008, “16Chigy 165Chiy:

103 137 140,142 17 209> 224 * 262y * 285 * 2173 ie 435 ie
45Rh58 56 Ba‘81 58ce82,84 7(3)Yb103 BSBI126 87 Fr137 lOSLr;I.SQ 112cn173 137 Fy209 173Ch262



It seems that there is a “bridge-correlation effect” in nuclides with which some
key numbers of nucleon of a former nuclide will act as a “bridge” for a later
corresponding nuclide. And in the above elements, i.e., element 92, 94, 100, 103, 109,
112, 120, 125, 126, 128, 130, 132, 136, 137, 138, 141, 146, 157, 168, 169 and 173,

have more critical “bridge-correlation effect” and act as “skeleton” of the all elements.

3. The Synthetic Routes to Element 92, 94, 100, 103, 109, 119, 120, 121, 125, 126,
128, 130, 132, 136, 137, 138, 141, 146, 157, 168, 169 and 173

Preparation of the key starting nuclide ;Bay, (half life 18.27min):
P, + N > ZKr, + 5 Bay, + 3n
“Ba - lag + B— 5Cey + 28— 'wPr, + 3p

The Synthetic Routes to the 92th Element:

l4lBa85 fgzr54 - ZgéchSQ - 29325U1*43 + 4ﬁ+

l4lBa85 fstose - 2§§Cf1:1 - 2:65ch39 +a — 29365ch39 +a + 4"
0HOL, + 5P = GAM,, = GUL, + 34

‘wHOL, + 7Cly = By, = GAMy + @ = UL, + a + 36

20 30¢q; 235 * 235 1 * +
851TI124 + 14S|16 - 95Aml40 - 92Ul43 + 3ﬂ

20 34 23951, * 235 A a* 235 | * +
8?“124 + 5595 > @BKy, > GAM, +a > HU + a + 38
208 27 235 235 | * +

g2 PP + 13AlL, — Am140 wYus + 38
208 3 239 235 235

g2PDos + 5P = o Bk142 Am14o t+ta — 92U143 +a + 3p°

209 235 p 235
83B|126 + 12Mg14 —> ‘g AmMy,, — 92U143 + 38"
200 ;* 0c; 23951, 235 p 235 1 * +
g3Bls + 149k —> & BK, = GAM, + a - HU, + a + 38
204 34 238 238 1 * +
oM + 1655 — 9ecm142 = ‘Ui + 48
204 38 242 238 * 238 | * +
o MO + gAy — gscf144 —> ‘%CMy,, + a —> 9§U146 +a+4p
lloy + 65y = Bky, o GUpe + 567
20 37 22~ * 238~ o * 238 1 * +
siT|124 + 5Cly = GCly = %Cmy, + a > FUye + a + 48

208 30Q; 238 * 238 | * +
Pb126 148|16 - gﬁcml42 - 92U146 + 4ﬂ

208 34 242 * 238 * 238 1* +
Pb126 16 S18 - 98 C:1:144 96 C:m142 +ta — 92 U 146 +a+ 4ﬂ
209 29¢; 238 238 1 * +
B |126 14 SIlS - Bkl4l 92Ul46 + Sﬂ
209 33 242 238 238
B|126 16 Sl7 - 99 Esl43 - BI(141 +a — 92Ul46 +a+ Sﬂ

The Synthetic Routes to the 94th Element Pu239:
DPu,, is fissible, so it is worthy to synthesized it.
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B + 2oy > BCH, > DR, ¢ 4
B, + R, > 05, > ZCh + ao DR, + @+ A
g + 20l > DB, > DR, + 3

wHI, + 15Ky = 9ES,, = 5Bk, + a— GPU, + a + 35
STl + 25 > ZBG, > DR + 3

oy + 5Sh, = WESL, = Bk, + @ > GPuy + a + 347
@Pbus + 5P = Bk, — 5Puy, + 367

@Pbus + 7Chy = GBS, — §Bky, + a = GPuy, + a + 34
“@Bips T 145k, —> 9Bk, — 5Py, + 347

2098'126 + 13;818 - 2:: ESjy — 2398k142 ta— 2:3 Pu145 +a + 3f°

235 4 239 *
92Ul43 + ZHeZ - 94Pu145

238 | * 239 | * 239 239
92Ul46 +n - 92U147 - Np146 + ﬂ - 94Pul45 + Zﬂ

The Synthetic Routes to the 100th Element:

5Bag + gCdgg — g Rf, — TFmy; + 44"

5Bag + SNy = [©S%is —> iRl + @ = gFMy + a + 45
“@Bis + 2C8 — lhs — oFMg + 28

ol + 5Mgy = GNog — g Fmy, + 25

oy + 14Shs = Rf = GNOg + @ = [gFmg + a + 24"
‘wUis + 1oNe, = GNog — jFmg, + 2587

29325U:IT43 + nggM GlR‘I:157 - 157N0155 t+a — fggFm:W + o+ 2ﬂ+
‘wUis + sFo = Mg > fpFmg + 47

238 1 * 23 261) * 257 257
wYus + N3, — il — 101Md156 T a = gy Fm157 +a+ f

The Synthetic Routes to the 103th Element:
5%Bag + 5Sb, > 17BN o ol + 457

1418385 légTen - 12<§3§H3158 - 12&289;56 ta - fggl-rlgg +a +4p
@Bis + 5Chy = 10BNy — igslhgy + 45"
‘@Bins + xFey = Mty = 7Bhg + o = Glng + 45"
0Ty + 4MOg = 1Ry — gl + 4

+

34 2660 * 262 * 262] * +
16 S18 - 106 SglGO - 104 R1:158 +a — 103 Lr159 + o+ ﬂ
235 27 262 * 262) * +

92Ul43 + 13 A|l4 - 105 Db157 - 103 Lr159 + Zﬂ

235 3 2661 262 * 262) * +
92Ul43 + 15 RLG - 107 Bhl55 - 105 Db157 +a — 103 Lr159 + a + 218
238 2 262 * 262) ,* +

92Ul46 + 12 Mg12 - 104 Rf158 - 103 Lr159 + ﬂ

238 28c; 266 2626 * 262) ¢ +
92U146 + 14 SI14 106 S9160 104 R1:158 +a — 103 Lr159 + a + ﬂ
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The Synthetic Routes to the 109th Element:

14lBa8

5

14lBa8
5

209 B Ilge
22?3? B |126
ooy
ool ey
oUias
235U s
oUiss
oUiss
oUiss

238 1 *
92 U 146

+
+
+
+

N

N

N

N

N

N

©Bay — [5Chg, — Mty + 357

5Bag — 1CNny — DS + o > MUy, + o + S
2Gay, — 1, Flg, — oMt + 55"

37236(341 - ffszMC1i27 1217§Nh165 ta— fgquSQ +a +4p
2Tl = 15CNgs —> oMty + 35"

E;(2)-|-i28 - ffzzcn;o - 1217(?DSI(58 ta— 120798Mt:69 +a + p
0Cay; = 1;Cligs = 1Mty + 35"

477 282y ie 278 * 278 pp* +
w2l s = 13Fligg = 5,Cng + @ > oMt + a + 38
40 278~ * 278p pe* +
1A = 10DSigs > 10oMtge + S
40 278 278p g4 +
10Ky = 11RO = Mg + 28

40 278 *
2oca20 - 112cn166 -

44 282 *
20ca‘24 - llzcn170 -

278p g4 +
woMtige + 38

278 278
10DSies + & > 19

Mt,, + a + B

The Synthetic Routes to the 112th Element:

141 B a85
141 B a85
ng? B |126
2803? B |126
ZZST hl42
ooy
Uias
oUias
Uiss

238 1 *
92 U 146

+
+
+
+

+

N

N

N

144 285 ie
60 Nd84 - 116 LV169
76 28 ie
34 Se42 - 113-'-5168 -
80 28

34 Se46 - 11£7)T5172 -
53
24cr29 -
57
26 Fe31 -

50 285 ie
22T|28 114 I:I171 -
54 289 ie
24cr30 - 116 I-\/173 -
477+ 285 ie
22T|25 - 114 I:I171

5 289
23]\/28 - 115MC174 -

285 ie
114 FI171 -

289) | ie 285 ie
n6LVizs = uFly +a >

285~ +
- 1,Cnyy + 45

148 289 \ ie 285~ ie
oNdgg = 1oLV, = ,Fl7 + a —

285~ % .
1CNyy + a + 28
285 * +
11,CNy; + 5
285 ie
115 MCp7g

285 +
112cn173 + Zﬂ

+a - 2Cn, + a+ 38
285 * +
12CNs + a + 28
285 * +
1CNyy + 28
285 ie

by +a -
+ 28"

285
asNhs, + a —

285 o * +
112G, + a + 28
285 o *
112cn173

285~ o * +
112G, + a+f

The Synthetic Routes to the 119th Element:

141 B a85
141 B a85
Zgg B |126
53 Biizs
ooz
oo ez
oUias

235 1*
92 U 143

.
+
+
+

+

+

-Gy > B,
- Dy, - FECH,
B5r, > O,
ENb,, - ZECHE,
w70, > O,
ch,
gCu,, - Ch,
azn,

70
32 Ge38 -

302~ pie
—> 12Chig,

> on,
N
— 11eChyg
- 122928(: 8T >
— 11eCh)
— 115Chi
- on,

%

+ ﬂ+
208
120Chs + a0 —

+38°"

208 ie +
10Chz +a +

sChise + @ + 34"
w0t B

+ta+ f’
+206"

f§§C et > 12398C igg +a+
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238 1 *
92Ul46 +
238 1 *
92Ul46 +

238 | *
92 U 146 +

60 *
27 C033 -

298 ie
119C 79

60c; 298|, i€
ZBSISZ - 120C 78

64 302~ nie
ZSSISG - 120C 82

298 ie +
- 119 C + ﬂ

298

198 ie
- 11809180 +ta = ,Chyyta +p

The Synthetic Routes to the 120th Element:

141 B a85
141 B ag5
Zé’é? Bils
“s3 Bizs
E
E
%Vias
oUas
WUsie

238 1 *
92Ul46

+
+
N
N
.
.
+
+
+

+ %Thy, —
163Dy97

A?OlerI -
sMog, —
02Ny —
2G>
2Clys —
208, —
2 Niy, —
02Ny —

21Chiy —
122Chi,
12sCh7,
125 CN%
120Chigo
122Cligy
1217
125Chigy
120Cigo

304, ie
122 C 82

300 +
120C w0 + B
300

- 120C gg T &
300 +

- 120C g T 3B

300 300 +
—> 123C 77"'0‘_)120C 80+05+3ﬂ
300
- 120C g T
300
- 120C o B

300 300~ e +
—> 2C 79+05 —> 1Chg ta +

300
- 120C g T Q&

The Synthetic Routes to the 121th Element:

141 B a85
141 B a85
233? B i126
“s3 Biizs
ooy
E
oVias
oVias
oUisss

238 | *
92Ul46

+
+
N
N
+
+
N
+

lGlDy95
l6675H098 -
«Nb, —
2MOg;
2Ce;
2Ceyp
22Ny
e

64
304Ny,

VLol

68
30 Zn38

122Cligg
123Chigs
12¢Ch3,
12sChigy
122Chigg
122Chigs
122Chige
12sChigs
122Cligy

306 ie
122 C 84

= mChg + 4

- fgfc g1 T &

— mChyg + 34"

= wChiy + @ = ;Ch, + o + 267
- mChg + 4

— 20Chig, + & — HiChg +a + f
— mChg + 5

- fgfc ot

— Chg + B°

302 302 e
—> 12C 82+a —> 51Chg, +ta +

The Synthetic Routes to the 125th Element 125Ch310:

14lB

Bgs +

l4lB
Bg5

141

59 Pr82

141

59 Pr82

200 ;*

83 BI126

200 ;*
83 BI126

+
+
+
+
+

16!
GZTmIOO

17
73Yb103

173
70Yb103
101
44 Ru57 -

105
46 Pd59 -

- eh,
> ch,
Sy, > HCHE,
- on,
sich,

314 ie
129 C 85

310 310~ e
—> 124C 86+a—>124C g T+ f
— 15Chygs + 348"

310 310~ e +
- 127C gz Ta = 55Chy +a + 28
— 1sChigs + 25"

310 310~ e +
- 127C g ta > Chg +a + 28
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SN, + 5458, — 5Chigy — 5:Chgs + f

“oThi, + S = 5.Chigy = 5,Chg + @ — 5Chg +a + 3p
HoThi, + K, = 5eChge — 5Chigs + B°

RoTh, + 5Kng = 5Chigg — 5Chg +a — 5Chig+a + f

‘wUs + 55AS, = 5:Chg

2325U:43 + 373854 - 1321;1(: ig7 - legc g T

‘2Uus + 580 — 12Chge = 5Chygy +

‘wUus + 08, = 52Chg, = 5,Chg + @ — 5Chis +a + 38

The Synthetic Routes to the 125th Element 125Ch312:
5Bag + To¥by — 5Chige — 5Chg, + 4
l4lBa85 + 177f|—ulo4 - 1321$C izg - 132152C gt Q&

‘@B + RNy — 5:Chg, — 5Chg, + 35"

‘@B + AJe — 13Chige = 15Chig, + @ = 5Chg +a + 34
0Ty, + 558, — 5,Chgy — 5Chg, +

o + Kr, — 5iChg — 5XChi + 47

ol + Krg = 5Chigy — 5/Chgy +a — 3iChg +a + f
‘WUis + 258 = 5eChigs — 5eChyg, + 4

2gzsul*zls + '551855 - 32176(: g9 leszc g7 t Q&

‘Wi + 2068, — 14Chigy = 5Chyg, + 3

238 | * 78 316~ ie 312 312, ie
92U146 + 345844 - 126C 0 124C 88 ta — 125C 87 ta + :3

The Synthetic Routes to the 126th Element:

130 18 314~ pnie 314 ie +
56 Ba74 + 7M110 - 130C g 126C 88 +4ﬂ

5By + Wi — [5Chig, — [gChigg + 457
B + T, o 5 Chigy > 5aChigg + @ > [5Chigy +2/5°
153:Ba78 + 178;)H.I:108 1321§Chll86 - legc 88 + Zﬂ
153:Ba78 + 1872Ta107 - fZIgC 85 - fZlQC 5 +3ﬂ+
153(?Ba78 + 132\/\/110 - f;gc i;B - fZlgc 86 ta — fZlgC igs +2ﬂ+
By, + Hh, = 5Chiyy — 5iChig, +25°
153658a79 + 1§?1W109 - f;gc i;S - fZlgC 86 ta — f;gc i;S +2ﬁ+
5Bay, + THEg > 5Chge — [Chig + 257
5By + Wi > 5Chigy > DiChigs + & > [5Chygy +28°
5Bay + THfe > 5iChg > [Chig +25°
5By + Tag > 5Chg, — 5/Chig +a > 5Chgy + 57
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138 Ba8
2

138 Ba8
2

138 Ba8
2

141 B a85
141 B a85
138 L agl
138 L agl
138 L agl
138 L agl
138 L agl
139 L agz
139 L agz
141 L a84
141 L a84
e,
e,
Ce,
ce,
lggceBZ
sce
sce
154§Ce84
154§C884
P,
P,
B,
B,
i
g
£
UL
£

238 | *
92 U 146

+
+
+
N
N
N
N
N
N
N
.
.
+
+
+
+
+
+
+
+
+
+
+
+
+
N
N
N
N
N
N
.
.

ToHf, = 5aChigs — 5eChig +24°

l?onfloa - fZlE?C igo - legc gg T X

1321-3107 - 1321§C igg - 1321;1C g Ta — 13212C igs
Ho¥bgs = 5:Chigg

1772? Hfs — 1321§C i;o - leéC gg T

TV = 5Chg, — 5eChig + 47

DilUis — 5Chigy — 56Chigy + 24

ToHfg = 56Chigs — 5eChigs +34°

l?SHflos - legc 50 = 1321;1(: g Ta — legC igs
lggTaim - fslgc 88 legc g TA — legC igs
Hillyg, — 5Chige — 55Chig +24°

17729Hf107 - 132198C 2 = lefc g Ta — 1321;(: iZfs
Ho¥bes = 5Chg = 5Chigg + 57

17727Hf105 - 132198C - 1321;1C gg T — legc igs
Tobgs = 5Chige — 5 Chigg + 247

lngflos - fégc igs - legc g T — legC igs
TaTay = 13Chig = 5oChigs + @ — 5Chygg
TVl = 5eChigs = 5eChigg + 25"

l7728|_hc106 - fe?gc ige - 132151C g T — leéC iga
Ho¥bgg = 56Chige — 5Chygg + 24"

l7727Hf105 - 1331(?C igs - legc g TaA > legc igs
Tobg, = 5Chigs = 5eChigg +24°

l775Hf104 - 1331(?C izs - legC g TaA > legC igs
Ho¥bgy = 5aChigs — 5Chigy + 35

l7727Hf105 - fs%fc ig7 - 1321§C s Ta — legC igs
6Pl = 55Chg, — 5:Chyge + 34

lOQAgsz - 1331(?(: 88 13213(: g T — 13213(: igs
%Krg = 56Chig

38865r48 - 132150 igo - legC gg T

%Bly, = 5 Chg — 5Chge + 47

3863Kr47 - 132188(: igo - legC gg T O

2458, > 1 Chigg

ggKrM - 132188C igo - legC g T X

The Synthetic Routes to the 128th Element:

8

+ 7

+ 47
+24°

+ 4"

+ "

+ 2ﬂ*
+ 3,5”

+206"

+20°

+26"

+36"

+ta + 28"



5B + Hf, — 5Chg,

14lBa85 + 132\/\/109 - 133%(‘)1(: ig4 - 1322:3)(: ot a

@Bigs + 55Cdg; = 15 Chigy — 5Chg, + 35

zgs?Bifze + l4195|ns6 1332;(: fggc ta — 1322§C wta +2p
SoThi + Sk — 5gChyg

SoThe + w02l = Chg, — 5Chg, +a

‘wUss + 5Rbg — 5Chig — ZChg, + 4

‘wUis + 3 = Chigs = 5Chig + @ — ZChg, +a + 4
‘wUus + Ky = 5Chyg,

‘wUis + Kl = 5Chge = 5eChg, + @ — 5Chg, +a + 24
2;§Ul*46 + 38868r48 - 133?3(: i;4 - fzzgc ot a

The Synthetic Routes to the 130th Element:
5B + RRey, — 5Chig — 1Chigs + 4
mBass + 1?6?05113 - fssgc igs - 1332(?(: %6 T &

209 Bl

26 + 509N5 = 13Chig = 15Chigs + 35"
2§§Bilze + aSb, = 5Chg — Chi, + @ = Chig + a + 2"
oThuy + 202ty — 5 Chig,
23(2)TW42 + szMose - f??gc 8 f?,zgc %6 T &
‘WU + wlly — 15,Chig, — Chigy + 2
‘WU + oMoy — 5Chiy — Chg, + o — ZChi + a + 24"
WUss + 55k, = 13Chige
293§U1*46 + fozzrsz - fggc 05— fggc % T &

The Synthetic Routes to the 132th Element:

56B8%s + 7lh, = HChg — 5Chy, + 4

141Bass + 195Pt117 f??fChzoz f§22Chzoo +a

“@Bigs + 50, — 5,Chg — HChy, + 24°

%@Bigs + sl = 13Chyg — 154Chigy + @ — ZChygy + a + 25"
SoThie + wRUs — 5 Chgg — SChi, + 247

“oThu, + wWRUy — 5Chy, — SChy, + a

‘WU + Moy — 5Chg — 5Chy, + 24"

‘wUis + wRUs; = 5Che — 5Chg + o — SChgy + a + 24
‘WUus + 20l = 15Chy

‘WU + oMoy, — 5 Chy, — TChy, + @
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The Synthetic Routes to the 136th Element:

141 20 344 344
BaBS SiTIlZZ - 137 I:y207 136 208 + ﬂ

141Bass 207Pb125 48Fy210 - 144FY208 +

209 135 344 i =

83B|126 + 5Bay, = 13Chys = 155 FYas + 387

200 139 348~ ie 344 344 +
g3Bhos T 5 L35 —> 10Chys = 15 FY2oe + a3 Fy208 +a+ 28

2301 * 112 344 344 + =

ol Ny + 45Cdgy = 15 Fyzos 137 Fyzo7 + B = 5PV + 287

2301 * 116 348 344

ol Ny + 4Cgs = 156 Fy210 136 FY208

235 | * 109 344 e 44 +

U1z + 47 A0g —> 139Chys — Fyzos + 38

235 113 U8~ ie 344 344 +
U143 + 35C0gs = 140Chys = 13 Fyzoe T a = g Fyzoa +a+2p

238 106 344 344 34

92U146 + % Pdgy = 13 Fyzoe = 137 Fyzo7 + B > PV + 287

238 | * 110 348 344

22Uus + 5Pdes = 13 Fy210 — 13 Fyzoa +

The Synthetic Routes to the 137th Element:
141Ba85 2%?“124 - Zil;nyZOQ

+

MlBaas zgg Bi;zs - fggChZ1 2113773 FY209 T a
“Bins + '5Bay — 13Chy, — Fyme + 25"
nggBifzs + 1;1; Prp, — fffChQEs f:gChlea ta - 146Fy209 +a+3p
o + 'Pdss = 5FYg = 15F¥mg + 5
232Thuz + 55N — ffgChZo 46I:B/zos ta — 133‘,176 FYZog +a+
2Uns + Clg = 2Chyg — Z7Fyye + 35°
Ui + sl = 1aChyy — f§50h£37 +a > 5y + a + 20"
“Uus + 6Py, = 55FYxg > 13 Yo + B
29328U1*46 + %Cdm - ffgCh;o - f;: Fyzos ta— 146Fy209 +a+ fp

The Synthetic Routes to the 138th Element:
l:GlBa;5 o Pb125 3;88 FyZlO

9Pl + 5P, — LiChg, — f§'§ Yoo + 36"
@By + 5lay = 4Chug = 1gF¥ane + 28°
“@Bigs + gNdy = 15Chyy —> LiChy, + a —
SoThi, + 4Cdgg = 15 FYn

22?)”‘122 + lszgsnm - ffozChéelz - fgsg Fyle +a
‘WU + %Cds > JoChg — 5gFys + 2587
‘wUis + %Ny = Chy, = 5Chey + @ —
‘2Uus + Pds, = 55FYo,

‘2Uss + 9Clss = 150Chy, = S5Fyo, +

10
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348

138 Fy210 +a + 2f°



The Synthetic Routes to the 141th Element:
5%Bag + G Alg — nChy,
‘@B + Ndgs — 1Chyy — LiChyi, + 24
ol + 5Sb, — GoChy, — JaChi, + 8
o, + 5Tey = 15Chy, — 1aChyy + 87
ZZ(Z)Thl’;z + légTeu - fngh;ele - ffgCh;L ta— fifCh;els +a+pf
Z;(Z)Tr';z + 1524? Xe;, — fffCh;eM - ff;Ch;elz ta— fﬁCh;ela +a+
WU + 58N = 5Chyi, — LiChi, + B
22?25U1*43 + 1?§3Te71 - fffCh;eM - ff;Ch;iz ta— fﬁCh;ela +a+ p
‘s +
‘WU +
+

238 1 *
92U146

116 [ 4* 354 aie
49|n67 - 14ICh213
116 354 1aie 354 1. ie +
sosnee - 142Ch212 - 141Ch213 + IB

12 358 e 354 e 354 ie +
ngeﬁs —> 1uChy, = 15Chy, + a — 5Chyy + a + B

The Synthetic Routes to the 146th Element:

5Bag + "ol — 14sChy,

5Bags + Ul = 1gChy — 1sChyy +

“Bins + 5DYss —> 1sChey — 1eChy, + 34

de?Bifzea + 1(?75H098 - 1357(?Ch24 - fngh;z +ta - fZgCh;zt +a + 2f"
SoThy, + % Bag — Chy,

Zngh;z + l‘;—rem - fZgCh;eza - fZgCh;em +

1sCh = 14sChyy + 28

lSZgCh;(ZS - f}?Ch;S +a — fZgCh;em +a+ f
145 Cooy

374 pie 370~ ie
145CNys = 146Chyy + @

235 | * 135
92U143 + 56 Ba79
235 | * 139
92U143 + 57 La82
238 | * 132
92U146 + 54 xe78
238 | * 136
92U146 + 56 Ba80

b

The Synthetic Routes to the 157th Element:

5Bag + 1aMdig, — 15Chyg,

5Bags + 1Ll = 15Chhs — 15Chhy +

@Bins + G — 15Chue = 15Chys + 367

@Bins + Pl = 16Chu — 15Chiy + @ = gChy + a + 247
o + ‘6Eh — 155Chs, = 15Chyy + 4

o + To¥bg, = 10Chyy = Chy, + @ = GChy + a + 47
‘WUl + G HO, — 5Chy — [7Chy, + 25"

‘Wi + Mg = 16:Chy = 15Chyyy + @ — 5Chyyy + a + 25°

238 1 * 16271, * 400 ie
92U146 + 65Tb97 - 157Ch243

11



238 | * 162 400~ 1nie 400~ 1nie +
92U146 + 66 Dygs - 158Ch242 - 157Ch243 + ﬂ

238 1 * 166 404 ie 400 ie 400 ie +
92U146 + 68Er98 - 160Ch244 _>158Ch242 ta - 157Ch243 + o+ ﬂ

The Synthetic Routes to the 168th Element:

5Bag + 1Mty — i Chy. — GChy, + 35

5Bag + 1RO, > 17Chyg; — 1Chig + @ — 15Chy, + o + 35
5Bag + 15Cny — 1GChy — 16Chy, + @ — [GChe, + a + 2p
@Bl + g Aly = 15Chg,

@Bins + RN = 1aChys — 15/Chig + @ — GCh, + a + f

oThi, + 7508, — 16Chig, — 16Chi, + 28

T, + 760n,s = 1Chyg — 15Chygg + @ — 15Chy, + o + 48
o + %Py — 15Che — 16Chey + @ — 1GChyg, + a + 25
Ui + BRey, — 1gChgs — [GChy, +

29325U1*43 + 132 Re,;; — fsngh;%e - fggCh;; ta— fggCh;esz +a+2p
Ui + Ty, — Chy, — 5Ch, + 25

WU + 7608 = 15Chhss = 16Chigy + @ = 1Chy, + a + 25

The Synthetic Routes to the 169th Element:

5B + ;0N > 5Chy — 1Chygy +
5By
de?BiIZS
“s2 Blizg
"ol Nz
EL

P L S CH, o HOM, + a > fSON +a + f
n
n
n
n

0T, + HGns — f?gCh;?:‘o - fesZBGCh;s ta — f6296Ch;§7 +a+f
+
+
+
+
+

210 * 430~ i 426 i 426 i

g6 RMas —> 100Chye; —> 15;Chye + @ > [ Chyyy + a + 2

28271Rn134 - f?gCh;so - fggCh;ss +a — fggCh;; +a+ f

104 426~ i 426~ i

8Pl = 16Chsg = 16eChoe, + B

108 430~ i 426 ~pie 426 ~ie

Pl = 168Cho, = 165CMyee + @ > 5 Chy, + a + 38
80

235 | * 191

Y143 7|

235 | *

Y143

238 | *

22Y146

238 | *

22Y 146

238 1 *
92U146

hi = 1Chx

7Pty — f738Ch;30 - erSGChzs ta— fe?gCh;:? +a+p

708, = 15Clhgy — 15Chy; + /3

7085 = 1aChyg, = 16Chigy + @ — Chyyy + a + 34
7Pty = 10Chge = 16Chigg + @ — 15Chy, + a +

The Synthetic Routes to the 173th Element:

141 * 2941 e 435 ie

56 Ba85 + 117Tsl77 - 173 ChZGZ

141 * 294 ie 435 ie 435 ie +
56 Ba‘BS + 1180gl76 - [174Ch261] - 173Ch262 + ﬂ
141

* 298 ie 439 ie 435 ie
SGBaSS + 119C 79 - [175Ch264] - 173Ch262 + o

12



209 226 435 ie 435 ie 435 ie

83B|126 Ra138 171Ch264 - 172Ch263 + ﬂ - 173Ch262 + Zﬂ

209 23 439 ie 435 ie 435 ie

SSBI126 + QgThMO - 17SCh266 - 171Ch264 +a — 17SCh262 + o+ Zﬂ

232TIh* 20 435 ie 435 ie 435 ie
90Th142 + 8?LT|122 - 171Ch264 - 172Ch263 + IB - 173Ch262 + 218

232TIh* 207 439 ie 435 ie 435 ie

90Thl42 I:)b125 172Ch267 - 170Ch265 ta — 173Ch262+ a + 3ﬂ
235 1 * 200 435 ie 435 ie

92Ul43 + HngO 172Ch263 - 173Ch 262 + ﬂ

235 | * 204 439 ie 435 ie 435 ie

92Ul43 + I:)b122 174Ch265 - 172Ch263 ta— 173Ch262 +a+ ﬂ

WUus + wlhis = 1Chig,
WUus + oAUy, — 2Chy, — 5Ch, + B — 5Chy, + 28
The numbers in red color seems to correlate each other in some meanings.
It should be worthy to synthesize the 119th, 120th, 125th, 126th and 137th elements
preferentially. More important and feasible routes to synthesized them should be as
follows, among which the synthetic routes to 126th element are the most important and

meaningful.
Bag + (Gdy, — 5Chyg, — JChi, + 47
‘@Uus + 27C05 = 11gChigg
Bag + Ty, — HChi, — IChig, + B
"o + 202N — 5 Chig,
U + 2N, — JChigy
14lBa85
5o Pl

235 1 *
92U143

"oy — 5 Chigg
Mg = 5Chig, — 5eChig +34°
2P, = 5 Chigy
Bags + 7Yhg, — 5iChigg
5Pl + Vb = 5Chig —> 5iChgy +35°

n
i
n
n
+
+
"oz + 36Khs = JChigy
+
+
+
+
+

s, + B, o BOKS, > BOK 44

Wi + %Kiy = 5Chg, — 5Chg + a

‘2Usss + 4S8, — 13Chigg

lAlBass 2%?'124 - 40 FY209

56 Bag zgéa Bi,, — fggCh;n - 05 Fyzog

“Bigs + 5By — 1Chy;, — “LFyne + 257

29328U1*46 + %Cdm - ffgCh;elo 46Fyzoa ta - 146Fy209 +a+ f

The most important and meanngful synthetic route:
%Bags + ¥ — 5:Chigy

13



4. Discussion and Conclusion

It is supposed by us the natural end of the elements is the 112th element Cn, and the
113-173th elements were called “the ideal extended elements (ie)” or “the frontier of
the elements”. It should be very difficult or even impossible to synthesize the ideal
extended elements beyond the 118 element Og, but it should be important and
meaningful to explore the frontier of the elements and establish suitable theories. The
meanings for exploration of the frontier of the elements are comparable to those for
explorations of the frontier and origin of the universe or the deepest nature of
elementary particles. However, our theoretical explorations of the frontier of the
elements are almost costless, but the explorations of the universe and elementary

particles are extremely expensive.
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