APPENDIX A: PARTICLE PHYSICS COMPLETE

All SM Parameters from t =i/

A.1 GAUGE SECTOR

A.1.1 Fine Structure Constant

Ve

FORMULA: a ! =eNN_space) x ¢* - 1/p =3¢* - ¢!

CALCULATION:
e*=20.0855369...
¢*=6.8541020...
ex@*=137.6508...
1/9 =0.6180339...
Result: 137.0328

OBSERVED: 137.035999
ERROR: 0.002%

ORIGIN: Casimir of Spin(3,3)
PAPER: P53, LIIL

A.1.2 Weak Mixing Angle

Ve

FORMULA: sin?0_W = (N_time % Im(t) - 1)/(D % Im(1)) = (3-¢)/6

CALCULATION:
N time =3
Im(t) = 1/¢ = 0.6180
D=6
B/ - )/I(6/9) = (3-9)/6 = 1.382/6 = 0.2303

OBSERVED: 0.23121
ERROR: 0.38%
PAPER: P58, P59

A.1.3 Strong Coupling

o_s(M_Z) derived from 6D gauge structure
Asymptotic freedom preserved

PAPER: P59




A.2 ELECTROWEAK BOSONS

A.2.1 Higgs VEV

Ve

FORMULA: v =2M PI x exp(-12/?)

CALCULATION:
M_PI=1.22089x10" GeV
©* = 4.2360680...
12n/¢* = 8.8964...
exp(-8.8964) = 1.366x10*
v =2x1.221x10"x1.366x10* = 246.22 GeV

OBSERVED: 246.22 GeV
ERROR: <0.01%
PAPER: Phase4

A.2.2 Higgs Mass

Vs

FORMULA: m H =vo/n

CALCULATION:
v =246.22 GeV
¢ =1.6180339...
n=3.1415927...
m_H =246.22x1.6180/3.1416 = 126.77 GeV

OBSERVED: 125.25 GeV
ERROR: 1.21%
PAPER: Phase4

A.2.3 Higgs Quartic

Ve

FORMULA: A_H = ¢*(2n?) = sin?0_W/2 =1/(2¢%)

VALUES:
¢?/(2m%) = 2.618/19.739 = 0.1326
sin0 W/2 = 0.2303/2 = 0.1152
1/(2¢%) = 1/8.472 = 0.1180

Note: Differences from running
PAPER: P60, FROZEN CORRECTION




A.2.4 W Boson

Ve

FORMULA: m W =vxg,/2

RESULT: 80.36 GeV
OBSERVED: 80.377 GeV
ERROR: 0.02%

A.2.5 Z Boson

Ve

FORMULA: m_Z=m_W/cosd W

CALCULATION:
cosd W =+(1-0.2303) = 0.8773
m_Z = 80.36/0.8773 = 91.19 GeV

OBSERVED: 91.1876 GeV
ERROR: 0.01%

A.3 QUARK MASSES

A.3.1 Top Quark

Ve

FORMULA: m t=vA2 (y t=1)

CALCULATION:
v =246.22 GeV
m t=246.22/1.4142=174.10 GeV

OBSERVED: 172.69 £+ 0.30 GeV
ERROR: 0.82%
PAPER: Phase5

A.3.2 Charm Quark

-
FORMULA:m t/m c=a"'

CALCULATION:

OBSERVED: 1.27 + 0.02 GeV

m_c=m_t/137.036 = 174.10/137.036 = 1.270 GeV




ERROR: 0.0%
SIGNIFICANCE: EM determines quark hierarchy!

A.3.3 Up Quark

Ve

FORMULA: m_u = va2/(\V2 ¢°)

CALCULATION:
o?=(1/137.036)* = 5.325x10~
m_u=246220x5.325x10/(1.4142x4.236) =2.19 MeV

OBSERVED: 2.16 + 0.49 MeV
ERROR: 1.4%

A.3.4 Down-Type Ratios (Fibonacci-Lucas)

Ve

FORMULAS:
m_s/m_d=4xFs=4x5=20
m_b/m_s=4xLs=4x11 =44

SEQUENCES:
Fibonacci: 1,1,2,3,5,8,13,21... (Fs=5)
Lucas: 2,1,3,4,7,11,18,29... (Ls=11)

OBSERVED:
m_s/m d=20V
m _b/m s=44 v

ORIGIN: Path counting on T?
PAPER: FREEZE UPDATE

A.3.5 Proton Mass

Ve

FORMULA: m_p = v(3-90)*/(121%¢?)

CALCULATION:
(3-¢)? = 1.3822 = 1.909
121%¢° = 12x9.8696x4.236 = 501.6
m_p = 246220x1.909/501.6 = 937.3 MeV

OBSERVED: 938.27 MeV
ERROR: 0.10%




A.3.6 Neutron-Proton Difference

Ve

FORMULA: m n-m_p=(D-1)m_e/2=5m_e/2

CALCULATION:
D=6, m e=0.511 MeV
Am=5x0.511/2=1.278 MeV

OBSERVED: 1.293 MeV
ERROR: 1.2%
PAPER: PA3v2

A.4 LEPTON MASSES

A.4.1 Koide Parameters

P
MASS SCALE:
mo = v(sin?0_W)?/(m%¢?)
=246220%(0.2303)*/(9.8696x4.236)
=246220%0.002815/41.81
=312.4 MeV

OBSERVED (Koide fit): 313.8 MeV
ERROR: 0.44%

KOIDE ANGLE:
0o = 47/5 - arctan(1/5)
=144° - 11.31°
=132.69°

OBSERVED: 132.73°
ERROR: 0.03% (MOST PRECISE!)

KOIDE FORMULA:
m_0=mo(l +2cos 0 )

0 e =00+ 2m/3
0 1u="~00
0 1=00-2n/3

A.4.2 Direct Electron Mass

( FORMULA: m_e = v/(\2 x ¢* x ¢)



CALCULATION:
¢ =843.49
e =403.43
(¢'xes = 340,274
m_e = 246220/(1.4142x340274) = 0.5119 MeV

OBSERVED: 0.5110 MeV
ERROR: 0.18%
IMPROVEMENT: 20x better than Koide alone!

EXPONENT MEANING:
14=N? gen+A=9+5

6 = D (dimensions)

A.4.3 Lepton Ratios

~
m_p/m_e=@’<e=76.013x2.7183 =206.63
OBSERVED: 206.768, ERROR: 0.07%

m tv/m p= % =46.979/2.7183 =17.28
OBSERVED: 16.82, ERROR: 2.7%

m_t/m _e= ¢ =3571
OBSERVED: 3477, ERROR: 2.7%

NOTE: Odd exponents {3,5,7,9,...} from T? parity

A5 NEUTRINO SECTOR

A.5.1 Mass Ratio

Ve

FORMULA: Am?s2/Am?21 = 9(p7/8

CALCULATION:
¢’ =29.034
9%29.034/8 = 32.66

OBSERVED: 32.58 +0.90
ERROR: 0.27%




A.5.2 Majorana Scale

Ve

FORMULA: M R =M PI x e%/(¢p* x %)

CALCULATION:

e® =2981

¢* =4.181x10°

m =31.01

M_R =1.221x10" x 2981/(4.181x10° x 31.01)
=2.81x10" GeV

SEESAW: m_v: = 8.67 meV
PREDICTION: ¥m_v ~ 60 meV

A.5.3 Strong CP

Ve

0 QCD =0 (EXACTLY)

PROOF: 1 = i/ purely imaginary
— All Yukawa phases real
— detM_u M_d) real

—arg=0

NO AXION NEEDED!

A.6 CKM MATRIX

A.6.1 Wolfenstein Parameters

P
A=3/(12+¢9) =3/13.618 =0.2203
OBSERVED: 0.2243, ERROR: 1.8%

A=¢/2=0.809
OBSERVED: 0.811, ERROR: 0.2%

p, N from unitarity triangle

A.6.2 CP Phase

0 CKM =n/p?=3.1416/2.618 = 1.200 rad = 68.75°

OBSERVED: 68.8 + 1.1°



ERROR: 0.07%
ORIGIN: Path interference on T?

A.6.3 Matrix Elements

_
V_us = 1= 02203

V_cb = M(2¢?) = 0.2203/5.236 = 0.0421
V_ub=V_cb/e*=0.0421/11.09 = 0.00379
V_td = M(¢?n?) = 0.2203/25.83 = 0.00853
V_ts = R2¢%/n = 0.0485x2.618/3.1416 = 0.0404

A.7 PMNS MATRIX

A.7.1 Mixing Angles

;
sin?01> = 1/(29) = 0.309
OBSERVED: 0.307, ERROR: 0.6%

sin0 = ¢/3 = 0.5393
OBSERVED: 0.545
PREDICTION: UPPER OCTANT (>0.5)

013 = arctan(1/¢*) = 8.30°
OBSERVED: 8.57°, ERROR: 3.1%

A.7.2 CP Phase

& PMNS = 3n/p? = 206°
OBSERVED: ~195° (consistent)

A.7.3 Product Relation

sin®012 X sin?023 = 1/(2¢) x ¢/3 = 1/6 = 0.1667
OBSERVED: 0.307%0.545 = 0.1673
ERROR: 0.4%




A.8 PRECISION TABLE

Parameter Formula Predicted Observed Error
a’ So*-1/¢ 137.033 137.036 0.002%
sin’ W (3-9)/6 0.2303 0.2312 0.38%
v 2M_PlIxe™(-12n/¢%) 246.22 246.22 <0.01%
m_H vo/n 126.77 125.25 1.21%
m W vga/2 80.36 80.38 0.02%
m Z m_W/cosf W 91.19 91.19 0.01%
m_t VA2 174.10 172.69 0.82%
m ¢ m_t/a’! 1.270 1.27 0.0%
m p v(3-0)*/(12m%¢?) 937.3 938.3 0.10%
m e v/(V2¢te) 0.5119 0.5110 0.18%
mo_Koide v(s20_W)¥/(m*¢?) 3124 313.8 0.44%
8o_Koide 4m/5-atan(1/5) 132.69° 132.73° 0.03%
m wm e 0’ 206.63 206.77 0.07%
Am? ratio 9¢7/8 32.66 32.58 0.27%
A CKM 3/(12+¢9) 0.2203 0.2243 1.8%
A Wolf ©/2 0.809 0.811 0.2%
5 CKM /Q? 68.75° 68.8° 0.07%
sin?012 1/(2¢) 0.309 0.307 0.6%
sin?023 /3 0.539 0.545 1.1%
013 atan(1/¢*) 8.30° 8.57° 3.1%

AVERAGE ERROR: 0.6% PARAMETERS: 42 FREE PARAMETERS: 0

END OF APPENDIX A



