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Abstract

Through the study of the natural constants, mainly the fundamental physical constants. This
paper found the mathematical relations between the universal gravitational constant, Fermi
weak force constant and fine structure constant. The mathematical expressions of the mass of
the dark matter and all elementary particles, such as neutron, proton, electron, neutrinos,
quarks, W*, Z° bosons and Higgs boson are also found. Besides that, we also noticed and
applied a series of the cosmic quantization laws, worked out the temperature of the cosmic
microwave background radiation and the two mass limits of the compact star, namely
Chandrasekhar Limit and Tolman-Oppenheimer-Volkoff Limit. Thus, a breakthrough has been
made for the completion of the ultimate grand unification theory. And unintentionally, also in
order to solve Hilbert's sixth problem made a breakthrough.
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2.1. ROBHBEER« PHEFEXR

FI1FH G PR Gr FIREARZE R Blo. BIBOEN(2016) L5 (e = 7 = 1) 1l A
G =6.70861 (31) X103 GeV?2,
Gr=1.1663787 (6) x10° GeV-2,
Gr/ G=1.73863 x1033
ol =137. 035999139 (31) .
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AT, 5RAMEH Bo, & —NHE RIS RS EE, BB N, (m,)=0.1181(11). 7EA
EK, EAEETRESIRIAME A ow HK: sinfw /4=0.1179.
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HHE(6) AT Ha! = 137.035999313816986766670368361961..., 5L (I ELAE A 0.999999998724 ., LA
@), HHABIIEH G=1, WHIKEH Gr=1.7386925915511820391507633759789...x10% , 552i{H
I LLAE M 0.999964.
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L B BT R R (2016) L RHE R N -
m, = 0.9395654133 (58) GeV,
m,= 0.0005109989461 (31) GeV,
m,= 0.9382720813 (58) GeV,
m,/m,= 1838. 68366158 (90),
m, /m,=0.99862347844 (51).
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we, 20 Pt T ks R /O MSTRARAAR A Ow ERET(2016)SE IR H I P15
m, .= 80.385 (15) GeV,
m ,=91.1876 (21) GeV,
m,, = 125.09 (24) GeV,
m./m,=0.88153 (17),
m,/m,=13718,
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cos?Owz = 0.77709497690970923063853064786293....,

sin?0wz = 0.22290502309029076936146935213707...,

m, . =6.581099482610370688750245992812... x101%

m._,=7.4655430637809065451517007672264... x10718 |
m,. /m_,=0.88152990698541205570142831225809... .
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, mNacos’ O,
m._, = . 28

AL, AR T IR AR EEOR A 55770 T8 IR A M T 1O AR
m,, = 1.0282777605156186297932115570851... x1017,

m,, | m_,=13773649843429471845504426989829...
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G 1+cos’ 0 a’® 1+cos’ 6,
G.%m 06mn6 _ . wz 2 2777 TWZ (29)
re \ G, 27 %" 27

G  1+cos’8,, a®  1+cos’0,,

Gr 27[4\/50059 Oy #* 27[4\/0730059 HWZ-
TG0 AT 13 T 120 B 5 N m, = 7.6954965568007872615130748189338... x1020 . G 4 7 fii &
(FISE560 M8 m, = 0.9395654133 GeV AR AF(30) 113 Gr = 1.166385353 x10° GeV? , 5 Gr HISZIMA M HAE
0.9999942963 ,
1 Gr=1.166385353 x10° GeV? 73 HlMAA R (22). H(23)FKQ28) I 15 w*, 20 B to+FIAs kg W gk o+

H 1 &

m,,. = 80. 35054540 GeV,

m ,=91. 14897267 GeV,

m,, = 125. 5454033 GeV.
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= =5 NEIN
g 27*\a’ cos’ O, +° 27*Na’ cos’ 0,
G A G’ 1+cos’ 6, a 1+cos’ 6,
. = ,{ : =—" : (32)
' G." 2x*\a’ cos’ Oy, " 27'\a® cos’ Oy,
8a ' 8a )’
1+cos’ Oy, )| 1——5— 1+cos’ 0 (1— j
Gim *= |G ( WZ)( ”2“*) :“42.( o) 7' (33)
to G’ 27\ a’ cos’ 0, +* 27*Na’ cos’ O,

HEEGD RG2)MAG)WET T BT TR Rer B4 55 &
m,=7.6849038165513423297727286375756... <102,

m,= 4.1852954292058513940034167821993... 102,
m, =2.047489858402326653630227087015... x10°! ,
m,/m, =204411045. 65331875135353484558747....
P S HETRERHAE N m, /m,= 1838. 6985308372812135332265600857..., RN H T /i & ) 5L 508
m,=0.9395654133 GeV F[f3: HLFfi 5 m,=0.5109948137 MeV. FARN 75 H 7L Rl o 1 LU AR
A[#3: m, =0.002499839537 eV
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m, = 105. 6583745 (+0.0000024) MeV,
m_=1776. 86 (£0.12) MeV.

m, =22 (+6, -4) MeV,
m_=1.27 (£0.03) GeV,
m,=173.21 (£0.51£0.71) GeV.

m,=4.7 (+0.5, -0.4) MeV,
m =96 (+8, -4) MeV,
=4.66 (+0.04, -0.03) GeV.
ixﬁ%f% R SCE R TSP R E R RIAC W7 diE R T SRR R E R
Ao MBARAE 2016 7 12 H 31 H, &KW 7 HAH Eq. (1):

o _m —mﬂ_(ﬁ_ﬁ)(ﬁ+M)_ 8 iL_S_ﬁﬂ_z
oom m, - BaSnt Ba 6 oY
BT 201742 H 20 H, AEHLAH Eq. (2):
f f Jm, = fm, iL _6
e
RIG, KA @BS), T 20174 A 2 HIEAX#E 7 HAH Eq. (14):
V V \/7 \/ vy lw_ ﬂ'z
m+J’" A 24 -
m, m,
BJh, T 201744 H 6 HILF| 7 H A Eq. (13):
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HHEREeOMRB7)EH:

m, 1 7’ ’ %
t=— | 1+— | .

m, 44 ¢ 24

53 ) 8 E - R - A R e i ) R AR R B8) M (39), BIFI G Blut . w7 Mo o8

M RENE R E (SRS BREBUEZH Gr=1.166385353 x10° GeV2 #4153, LLFE)
m,, = 8.6538759843736491505698834791764... x10! (= 105. 6576727 MeV ),

m_=1.4554916961585547892255309953991... x10"1 (= 1777. 051873 MeV ),
m,/m,=206.76858135234909706286791204303... ,
m_/m,=3477.6319157826582460257375638167... .

m, =5.6584658768273141150216537613987... 10! (=0.006908584508 eV ),

m, =3.2509501350853569661950428042389... x10-° (=0.03969178966 ¢V ),
m, /m, =2.7636111864518157112363255343874...,

m, /m, =15.877734982394981748063859003175... .
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w5 d, s, b =A0%E R 2 X RR A E e Rl
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m,_ 7 cos” Oy,m,

Ve
m, 87" cos’ O,m
- H
m, m, (41)
LU
mS mV#
L =sinb,, . (42)
m,
mu — N ¢ :> mlt — v ¢m€
. . >
m, sinf, sin 6,,m,
m, PN B T\Fm .
- T tanf..m 43
m, tan6y, tan Oy,,m, (43)
m,_ 8aNF _ 8n~Fm,
m, ~ tan 0WZ tan 0,,,m,
my _ ~NFm, m; _ N +m,,
m, sin’ Ow,m, — m, sin® @y, m,

m, 2\/—m m, ﬂZ\/;mvﬂ

2 9
m,, ~ tan’ Oz, me ~ tan Oz, (44)
2 2
m, 8w ~\Pm, My 87\ Fm,
— =
m, "~ tan’ Oy, m, me tan” 6y,m,

AUES], Ao o M5 E d WS wiiieE, HE5BEFRRERREY. RN, d 35 5wrmn

BESPHTRERRE Y. EEWL, d 85wt im0 R P T R

MEZ ST p HA S, PP MR AR, B2 d 2w u 2 5 HE 0 T i
n—)[u+d+(d];;e++e‘+ve+ve)

—u+d+d P+ +v e +v,
w

_ (45)
=[u+d+u"l+e +v,

=pte +v,
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Fhh, WRFRPE RV, =AU R TR R O = BE T, AP RT U BRG UR BR =A d B
Too ZGIKUE, BEK uw S SIER T AIRTEX . B, XIFARU u AR RIE R T CRE
FWA TR AR, MR T 5% T AR A AR .

THE E(43) A (44) AT 15 = A T (10 40 7 it 22

m,=1.8376302840786159286880842971405...
m,=1.0522758685644194473532313052635...
m,=1.4158546219327602655683529864556...

m,=3.8922274551364145286924752831195...

x1022 (=2.243615918 MeV ),
x101° (= 1.284754017 GeV ),
x10-7 (= 172. 8657823 GeV ).

x10%2 (=4.752132978 MeV ),

m, = 8.2499060116827700436851760608138... x102 (= 100. 7254866 MeV ),
m, = 3.7918451604284681942643199924314... x107'° ( = 4.629573334 GeV ).

2, FrAEARNTRENFCARAABEEEKE T, efmdgaxigmatifitEHkT, FH5%
R E RS RN, fEe=r=G=1T, RFE “1,2,3, 7 7 XN HFE, PHHESTHE
AR FHRE) .

6. ZRHPF, ZRETFSHMRNRR

RO RA0)BATIHRE, WA

még_myg_ng_ G V)

m° - mnf - mnf - G, a - Gya’ (%)
mves B mVHS B mv,8 ~ Gzan ~ 553

mp6 - mp,,é - mpf - GF3¢12 - GFOZ. (47)

HE R @6y MR47)a 15

m, =9.40912804978539007638026556080338...
m, =4.0546010834040975377770400157039..

m, = 2.9803986559142354424189948499508...

g’

m, = 3.0668309305018794209042857422972...

107 (= 1.148787634 TeV ),
. x10715 (= 49. 50379633 TeV ).

x10719 (= 3.638854847 GeV ),

x10718 (=37. 44382509 GeV ).

ATUER, AT = TR R AR K TR, A KT e, 20 B
TR O T B UL iR, XSS . =Ah r22PMKEairiy, Stk
MEZERAZ 55 0 (BTREZKT we, 20 3O rE, Fimss iEHTRAE S EEiEg.
11158 731 IR ASRERE E AT MR b7 RS 7 R UZ R, 5 AR T R k), IR IR 1
Hefrik . S, S AR AN =AUR R AR, BN EEAE A e, XA RS ECeATN A
AL R . LT REEE =AU FORAN R AR R LA b o TS AR DB RS A SR, AT RES
ORI -

2017 5 11 4 30 H, Bris & An 1 b E ) BORL T 2800 22 “ 1527 (DAMPE) BRI 21 i BE F 1 F°
HERAEIS /E 0.9TeV AT — 54T, 1E 1.4TeV AR RETERS AN AE /0], BRI — 55 RIE #5 2 it — D i,
IM3X —REX R AP TR N PTETE R . AfEHERLTT A ? Hiikd AT B

11 5 4k 23 0T



7. NFSBFHRE

XTGP R R, ERIEY TARKRE—HRE, Nz S H K. Bk, BAER
TR CERB| TIRZ R T A TR T RENE YRR, B, AR ENI PR =4 CAHE H I
M .

2

m
+ 2.2
L =(-4% a)(l+4% a)=1-16%"a". (48)
m,
m .m m .}
WK |4 g == “9)
m_,m, ., m
m,.m, n’
.2 2 : (50)
m.m. 8a” cos” O,
Ho KPR 7 A FRE R SHT(2016)S5{H M5 518 :
m,. =493.677 (£0.016) MeV,
m ,=497.611 (+0.013) MeV,
m_. = 139. 57018 (£0.00035) MeV,
m_,=134. 9766 (£0.0006) MeV.
8. FHETIK
KTFHEM, FAE19984F 3 H, EHME EH —-INELK AKX
2hn
I'=——"7F7—. (51)
Gm,"m,c
KRGO s, 5.
I/ 2h°
Ir= (52)

Gmm. m,+m, . Gm,m ,(m, +m, )c'
BAR, AP SABARFE, Han T HRAZEFE. HER(52), W18 T=138. 0414460 124, X MNEUH
SRR 0 WIME RS S, Ssintia) 1/ H BaEwtiar ., mA ERKE, FRERMST)
I [A] R 2 AL BT EER R ARE GEIRREASTH XER T ? JREiE Fil 2 EK-fE = 2 n? i
POV TR — PRI RE ) 2

RN GIE ¢ A BR, 55 I R e )35 B 18] e 2 AT R i) CIAE—id 25D, T K IE AN GEEAT “ 30
TEILAE” BIRERDI . PR, 52 8 U0 AT B A7 76 5 R AUOU S ok 1 W AR AN HE DG RAxap, >
B/27 [ “CFEHMAMER Raxdy < ke, (Ax, Ay FFER, k BFRERE)” o WMRFHMAMER REMAFLE,
H 5 magh e 4 O00CF FEM O RE, AR AT 75 2 35875 le = i M 2K L
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mr =5 G
Gra’
Hrp bk RFEFERE. Zk=3/8r B, M=1.4454M, (M, = 1.98848 x10% kg & K15 &), B A% LR &
Ak R ZE R . 2 k=9/8z I, M=25M, , PP TERENITRE-BARIR-KIRERIR . 24
k=10, M=42M, , L BFAFERN PR (MFRSREREMRR o Ba, doriE—esBE],
M i F I ER T 3ESFHR AR ESXGE)RAH —MEELRE? A
9G,¢* (hcf a (Qrh)ca

(33)

8zG°n’e’ \ G ) m,t Gm,
2 333 (54)
o = SO 6693x107 ke).
3G,c

Horbm,, Nz BUE B A O IR R B 5 51 ) 485 M%7 iR T ME . 2 T05E RS A2 B TR
BN ERBUEE MK, RN “HT MR, HaksgE, T
KL, WRMERES W 7. ME %A “Wnmad” ffEm. XeE, TResia kK2R T .
H B0 SGEREEAR, BTCL, BT R, BT MR Oh T2kt 2, wriEAE e .
IR, I “WHEE M REKRZ RN HHF AR R N2 KK BT XL
WA AT 5
FHRK, Nzt B 7 CBUE—T, R RN —BEn, 2l rAa? R UIEE,
ERRA LA 37 m” HEOAFEAENS ? R SR RSV A 2 59 AU 2 “ iRl 73222 ” 1) .
W, FRIFEBTEABANMENE? HE S HMA A
. GF3C7
1 G*i
JekE My, sREBTHIENG, wDUIN S B E Y iU R B R R AE 109 kg, 5 My BRI CRiffi &
RS A e MEREEHEE “ 47 KEAT)  HRER M, M EEZOEK R
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Accurate expression of the mass of charged
leptons and neutrinos

Liu BingZhuo, Liu DongZe, Liu XiangHua, WeiDong
Fundamental constants Study room, Chifeng, China
Email: elyou3@163.com

Abstract

Through the long-term extensive research on the experimental data of the fundamental physical
constants and the mass of elementary particles such as charged leptons and neutrinos, the present
study defines the source of "generation" difference generated from leptons, which thereby allows
the accurate expression of the lepton mass to be derived. It is particularly important to point out

that the data at the best fitting point A m3, =1.59-10 eV? obtained in "Study of the wave packet
treatment of neutrino oscillation at Daya Bay" reached an accuracy of 96%.
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Charged lepton; Neutrino oscillation; Lepton mass; Neutrino mass; Fine structure constant;
Conjugated
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