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HIGHLIGHTS

The Higgs boson can be modeled as a relativistic rotational e — v — e~ — ¥ state.
The model geometry has a hybridized square structure with two rotational axes.
The gravitational Bohr type analysis uses SR and has no adjustable parameters.
The 125.7 GeV computed mass differs less than 0.5% from the experimental value.
Gravitational and Coulombic forces suffice to model hadrons and bosons.

ARTICLE INFO ABSTRACT

Article history: In two recent works we have shown that the masses of the W* and Z° bosons can be
Received 17 May 2017 computed from first principles by modeling these bosons as bound relativistic gravitation-
i:?:]:’g:}:‘n‘]"i:??“l :’;‘1‘;;13‘;%’:‘;" 2017 ally confined rotational states consisting of e*-v, pairs in the case of W* bosons and of

5 a e*-v.—e~ triplet in the case of the Z° boson. Here, we present similar calculations for
Keywords: the Higgs boson which we model as a bound rotational state consisting of a positron, an
Higgs boson model electron, a neutrino and an antineutrino. The model contains no adjustable parameters and
Special relativity the computed boson mass of 125.7 GeV/c?, is in very good agreement with the experimental
Gravitational mass value of 125.1 = 1 GeV/c?. The thermodynamics and potential connection of this particle
Neutrino masses with the Higgs field are also briefly addressed.

Higgs boson mass © 2017 Elsevier B.V. All rights reserved.
Boson thermodynamics

1. Introduction

The Higgs boson is an elementary particle of special importance in the Standard Model of particle physics. It is considered
to be the quantum excitation of the Higgs field, a fundamental field of crucial importance in particle physics theory [1-3].
Although theorized since 1964 by Brout, Englert, Higgs, Guralnik, Hagen, and Kibble [4-7], evidence for its existence has
been very difficult to obtain. However on July 4, 2012, researchers at the CERN Large Hadron collider [3,8,9] discovered a
new particle with mass near 125 GeV/c? which has been shown to behave, interact and decay in several of the ways predicted
by the Standard Model. It was also found to have even parity and zero spin as predicted for the Higgs boson.

The Higgs field has four components, two neutral and two electrically charged ones which form a complex doublet of
the weak isospin SO(2) symmetry. During symmetry breaking, three components of the Higgs field become the longitudinal
components of the W and Z bosons. The remaining electrically neutral component couples separately to other particles
causing them to acquire mass as well [3].
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YNOAOIIZOMENH MAZA
125.7 GeV/c?

NMEIPAMATIKH MAZA
125.1 GeV/c?




2YNOWH OMIAIAZ

» OPIZMOI OEPMOAYNAMIKHZ KAI KATAAYZHZ

» OMOIOTHTEZ XHMIKHZ KAI ZQMATIAIAKHZ
2YNOEZH2

» MONTEAO BOHR

> BAZIKA ZYZTATIKA THZ YAHZ: AEMTONIA, AAPONIA, &

MITOZONIA
» TO KAGIEPQMENO NPOTYNO

» TO MPOTYMNO TQN MEPIZTPEOOMENQN AENTONIQN
» H AYNAMH THZ BAPYTHTAZ

» AHMIOYPIIA MAZAZ ANO THN BAPYTHTA - NETPINA

» |IZXYPH & AOENHZ AYNAMH

» TAZONOMIA & YIMOAOTIZMOZ MAZAZ TQN ZYNOETQN
2QOMATIAIQN



OEPMOAYNAMIKH: OEPMH — AYNAMI2

O KAAAOz THZ ENMIZTHMHZ KAl MHXANIKHZ NOY
A2XOAEITAI ME THN METATPOIH TH2 ENEPTEIAZ ANO
MIA MOP®H (OEPMIKH, XHMIKH, MYPHNIKH, HAIAKH)
2E AAAH (HAEKTPIKH, MHXANIKH).

KAOOPIZEI Tl EINAI EQIKTO
Ol 3 NOMOI NOY TO KAOGOPIZOYN :
1° NOMOz: H ENEPTEIA AIATHPEITAI: AE=Q-W

2°s NOMOZ: H ENTPOMIA TOY YMMANTOZ
AYZANETAI: AS,,,, > 0

3°¢ NOMOz: Ol METABOAEZ TH2 ENTPOIIA2
MHAENIZONTAI 2TOY2 0 K.



KINHTIKH KAl KATAAYZH )
NOzO FPHFOPA MMOPEI NA XYMBEI TO EQIKTO

uuuuuuuuuuuuuuuuuu

KATAAYTEZ TIA
BIOAOTIKEZ APAZEIZ :

TPIOAIKOZ
#=2 _ KATAAYTHE

KATAAYTEZ A XHMIKEZ APAZEIz :
HAEKTPONIA, MPQTONIA

KATAAYTE2 INA MYPHNIKEZ 2QMATIAIAKE2 L
APAZEIZ: 2YNOEZH TQN NMPQTONIQN KAI /)
NETPONIQN NMOY MAz AINMOTEAOYN.



Ol TE22EPIZ AYNAMEIZ :
> BAPYTHTA

» HAEKTPOMAINHTIZMOZ

> IZXYPH AYNAMH

» AIOENHXI AYNAMH

O 2TOXO2 TOY EINSTEIN :
H ENOIOIHzZH TOY2



‘ENA NPQTO BHMA
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I2XYPH AYNAMH = 2XETIKI2ZTIKH BAPYTHTA



Ol NIO ZHMANTIKEZ ANTIAPAzEIZ NMOY OAHIHzZAN 2TON

NQ2TO MAZ KOzZMO
AH AS  T,=AH/AS T, =-AH/C,
kJ/mol eV/atom J/mol-K K K
% N, +3/2 H, > NH, -45.85 -0.48 -99.1 463 1565
ANOPQMNINH ENIBIQ2H

H, + % 0, — H,0 -241.8 -2.51 445 5433 8255
BIOAOTIKH YNAP=H

p+te —>H - 1312 -13.6 -5.81 22600 44800
AHMIOYPTIA ATOMQN KAI MOPIQN

4p — “He + 2e*+ 2 v, -2.57-10° -2.67-10’ -9.19 2.81-10%1 8.8-1010
NAPATQrH HAIAKHz ENEPTEIAZ

“Quark-gluon plasma condensation”
3v, +e*— p* -6.02-101° -.625-10° -11.6 5.19-10%2 2.05-10%2

AHMIOYPTIA OPATHZ YAH2

OAEZ Ol MOAY ZHMANTIKEZ ANTIAPAZEIZ EINAI EZ2QOEPMEZ2
KAI EXOYN 2YTKPIZIMA AS




H avaykaiotnta tn¢ KataAvong otic e€wbeppec SpaoeLg

OEPMOAYNAMIKH ~ _AS N\ L.

AG = AH -TAS Gibbs XeQ‘{l texp [ ke (1 @)]} ’
__Xeq

AG=-k,TInK, ; Ky= 1—Xeq  O=T/Ter: Ter = AH/AS ; —AS/Kpp= 6

.1

KINHTIKH - KATAAYZH
K=Ko exp(—E4/kpT); tK,= 0.6
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H avaykaiotnta tn¢ KataAvong otic e€wbeppec SpaoeLg

OEPMOAYNAMIKH
AG=AH-TAS Gibbs

Ky =

a

X
AG=-k, TInK, =
—Xea
1

0.8
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0.2

kpT

= T/T,p ; Tor = AH/AS ;

Eq
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—AS/Kb= 6

KINHTIKH - KATAAYZH
K=Ko exp(—Ea/kpT) ;
Arrhenius
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Oepponpoypoppati{opeveg avitdpaocelc otnv Guoikn
(CERN) kat otnv Xnupeia

Noapaywyn adpoviwv
Kot purtoloviwyv armo

(evyn et e
~ Kinetically | Thermodynamically = C. Patrignani et al. (Particle Data
SQise | womNs A Group), Chin. Phys. C, 40, 100001
(2016) and 2017 update.

TPR: Napaywyn CO, CO,
kat H, arto HCOOD

J.B. Bengizer and R. J. Madix, The
Decomposition of Formic acid on
Ni (100), Surface Science 79
(1979) 394-412.
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To povtéAo tov Bohr yia tnv dopuny tov H

DYZIKO MONTEAO:
EAkovoa Suvapn: HAekTpopayvnTikn

ANTIZTOIXO MAOHMATIKO MONTEAO:

AYIKH ®PY2H THZ YAHZ:
A. Zwpatidlo

» Newton yla KUKALKA Kivnon:

» Coulomb yia tnv eAktiki duvapun:

62

I

R =

EMV?



To povtéAo tov Bohr yia tnv dopuny tov H

B. Ztaouo kKupa

De Broglie

e e
1), (2 =—= , a=——7—=1/137
(D), =v=—r=ac/n a=—=1/

=na,; a, =0.51-1071%m

Mmeca

—13.6/n% eV



To povtéAo tou Bohr ywa tnv éopn tov H

E, eV
0.00

—0.85
D,
Paschen 151

Balmer

—~3.40

Lyman series




YIapxovta HOVTEAQ YLOL TNV ECWTEPLKNA doun
TwV adpoviwv

Structure within
the Atom

Quark

Size <10 %m

Electron

Nucleus )
Size <1078 m

Neutron
and
Proton
Size = 10715 ;

Size=10""0m

If the protons and neutrons in this picture were 10 cm across,
then the quarks and electrons would be less than 0.1 mm in
size and the entire atom would be about 10 km across.




Baolkd ouoTtatikad tnc¢ UANG
BAPYONIA: p,n AL AEQ,.mr1GeV/c* =107% kg

MEZONIA: =, K, .. m= 0.5 GeV /c?

e m=~0.5MeV/c? =~ 10730 kg

AEMTONIA : m = 0.05 eV /c?=1073% kg

Mewpapatikn amodelen tng
UTTOPENC EOWTEPLKNG OOUNG
ota adpovia (Bapuovia kot
neoovia): Mn eAaOTLKN
okedOoN NAEKTPOVIWV OO | |
MPWTOVLAL LE EVEPYELA e S dedty 15
nAektpoviwyv 4.9 GeV

[nb/GeV sr]

y
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Sla
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Yapxovta HOVTEAQ yLa TNV ECWTEPLKN doun TwvV

adpoviwv
EAkovoa duvaun: 1IZXYPH AYNAMH
1 tm » Proton: uud u: q/e =2/3

{\ d: g/e=-1/3
@ VIR Guarks, 1073 fm,m, ~ 4 — 400 MeV/ /c?

gluons MK m, v = ¢

@A\ ~ i QUARKS AND GLUONS
CANNOT
BE ISOLATED!

Neutrons: udd

“Quark-antiquark pairs are produced and
annihilated as virtual particles from the
gluons in the field of the strong
interaction. They are called sea quarks.”

Povh, B., et al. in Particles and Nuclei: An Introduction to the Physical Concepts.
5th Ed. (Springer-Verlag Berlin Heidelberg 2006), p. 90.



The current standard model of a proton

Atomic Structure: Two Views

The classic picture of an atom (right) has
electrons orbiting a nucleus of protons and
neutrons made of three quarks each. But
the image below shows the quantum
foam—a truer, busier view of the innards of
subatomic particles.

Quantum foam

Nucleus

Proton

Neutron

Electron

Proton

Peering inside a proton
or neutron, we see a
dynamic picture. In
addition to the basic
quark trio, a sea of
quarks and antiquarks,
as well as gluons, pops
in and out of existence.

The total spin of a proton or
neutron (arrow) may be
affected by the individual
spins of its constituents as
well as their orbital motion.



‘Evol VEO HOVTEAO yLOL TNV ECWTEPLKN doun Twv
Bapuoviwv: Tpla BAPUTIKWEC GUVTOTILOUEVO TOXEWC
NEPLOTPEPOUEVA VETPLVAL

C.G. Vayenas & S. Souentie : (2012), Gravity, special
relativity and the strong force: A Bohr-Einstein-de-Broglie
model for the formation of hadrons. Springer.

CGV, S. Souentie & A. Fokas, Physica A, 405 (2014) 360-379

/_ALCEIPCLERe@QGﬂVQréity of Patras



BAPYTIKOZ NOMOZz NEYTQNA

“We owe it to that great man to proceed very carefully in
modifying or retouching his law of gravitation,” cautioned
Ludwig Silberstein gesturing at Newton’s portrait.”
Isaacson W. Einstein: His Life and Universe. NY: Simon&
Schuster, 2007, p. 261.



EIAIKH ZXETIKOTHTA (1905)
Madlo npepiag : my,

2XETIKLOTLKN pada : ym,

Abpavelokni pala : m; = y3m,

Napadyovtog
Lorentz

m; = dF/da = d|(dp/dt)/(dv/dt)] = d[(ymov)/dt]/(dv/dt) =

=mo|y +1/2v(1 = v /c?)2(2v/cD)| = moly + (V*/cA)y®] = moly + A = 1/yD)¥°]

Baputikn pala : m, = m; Apxn Looduvapiog

g

G Sy3 .y
Apat: ixetuaottkoq Nopoc Newton;

Gm3y®

AV, , = My, = M, KALV, = V, TOTE F =

12




N\oyoc TnG BaputikAC EAENG HeETAEL dUO VETPiVWV KoL TNG
HAektpootatikic €EAénc evog {elyouget - e oav cuvaptnon tng
KWVNTLKNAG EVEPYELAG TOu veTpivou, E = (y — 1)m, c? yia m, =
0.05 eV /c?. Avtictoyn Baputiki paio Tou VeETpivou y3m,

Gravitational mass, eV/c

{10

1 10°
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Electrostatic attraction between a positron and an electron

E/MeV

I2XYPH AYNAMH = 2XETIKI2TIKH BAPYTHTA




TO LOVTEAO TWV TPLWV MEPLOTPEPOUEVWV VETPLVWV
Anpovpyia padog nPepiog

Evépyela npepiag twv vetpivwv = 3m,c?

Kwntikn evépyela twv vetpivwv = 3(y — 1)m, c?

JUVOALKN eVEPYELD TWV VETplvwY = 3ym,c?

Evépyela npepiag ouvBetou owpatidiov = 3ym,c?

Apxkn pado npepiog = 3m,

TeAlkn pada NPEULOG = 3ym,

AHMIOYPTIA MAZAzZ:
H KWvNTLKN EVEPYELA TWV VETPLVWV EYLVE EVEPYELQ
nNPELaC Tou ouvBetov owpatdiou!

H ouvoAwn pada npeptag avénbnke ano 3m, oe 3ym,!



AHMIOYPTIA MAZAZ
AIAZNAZH MMNOZONIOY HIGGS =—— e , e*, Vv, ,V,

C.G. Tully, Elementary Particle Physics in a
Nutshell (Princeton University Press, 2011)

2YNOEZH MIMOZONIOY HIGGS
e ,e+,Ve,Ve —

A.S. Fokas, C.G. Vayenas, D. Grigoriou,
Physica A, 492 (2018) 737-746.

APXIKH MAZA: 1.022 MeV/c> TEAIKH MAZA: 125.1 GeV/c?

€ - TeAwkn) pao/Apxikn pédo = 1.22x105 | £ = Y

H ZXETIKIZTIKH BAPYTHTA AHMIOYPIElI MAZA



To avtiotolyo HodOnuatiko HovteAo

EAKTIKA SUvaun = Baputnta

A: Zwpatidtakn dvon Tou VETPLVOU

» E&lowon Newton-Einstein yLa
KUKALKN Klvnon:
» BapuTlkoc vopocg tou Nevtwva :

m,: Baputkn pado

B: Kupatikin @uon Tou VeTplvou

De Broglie :




To padnpotiko pHovtéAo

A: Twuartidlo

B: Kbupa




EniAuon tou povtéAovu

y = 3Y123,1/3 )y 1/3
= 7.163-10°; v=c

Good agreement with neutron radius

Mala touv cuvOeToUv CwWHATLOOU:

If m, = 0.0437 eV /c*

(~ heaviest neutrino mass)
Then m = 939.565 MeV /c?
(H paa tou vetpoviou! )

m = 3ym, = 313/12p 2/3m ,1/3

1
mp; = (hc/G)2z [Planck mass]



2UYKPLON ME TNV MELPOHATIKN HAl0 TWV VETPLVWV

NORMAL HIERARCHY

EXPERIMENT

log(0.043723)
(eq. 6.27)

MODEL

Log (m/eV)

m_ 2 = 0.043723 eV /c?

2 45 1 05 0
Log (my,, / eV)

In very good agreement with
experiment: 0.051 +0.01 eV/c?

INVERTED HIERARCHY
EXPERIMENT

m,
log(0.043723)

Log (m/ eV)

MODEL

L L R.N. Mohapatra, et al.: Rep. Prog. Phys. 70,

2 45 4 05 0 1757-1867 (2007
Log (my,,, / eV) _ ( :




Morti ta vetpiva eivat ot Sopkoi ABot tng palag;

NORMAL HIERARCHY

Energy /MeV s
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Aoty yio 6edopevn evepyetla E, n pikpn tToug pado npepiog m,
6nuoupyei TNV peyalutepn Baputikn pago m,




AUVOLKA EVEPYELQ

R
AV =V5(R) = V(Rppin) = _f FdR

Rmin

V. (R) = —5m0c2(2x/§)1/5(R/RS e




Acuuntwtiki eEAevBepia & Zuvtomiopoc
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AAANQ YOLPOAKTNPLOTLKA
TNG Auong

Fsg/Fy =v°® =+3(@mp;/m,)? = 1.35 - 10°°



2uvoyn Tou HoVTEAOU

To povtelo tou Bohr yua To povtelo tou Bohr yla

tnv doun tou H TNV dour Tou VETpOViou

NAEKTPOVLIO WC OWUATIOLO VETplvo w¢ owuatidlo
m v e
€ R &R2
Newton’s Coulomb Relativistic equation of Newton’s gravitational law
2" law law motion for circular accounting for special relativity
motion (m;= y3m,) and for

equivalence principle (m, = m;)

NAEKTPOVLIO WC KUUA VETPIVO w¢ KU

De Broglie De Broglie
(forn=1) (forn=1)



Aopn MPWTOVIOU KOl VETPOVIoU

crn — G2 L 2

mp, m,

m = 939.565 MeV /c?!

On the structure, masses and thermodynamics of the W* and Z bosons, CGV, A.
Fokas & D. Grigoriou, Physica A, 450 (2016) 37-48 & 464 (2016) 231 - 240.



H Baputikn oculevén vETPLVOU-NAEKTPOVLIOU

0.0437eV  0.51110°eV

1

} I
(2n —

- 81.74 GeV

DETECTED

Mcomp = ylml ~+ )/Zmz

2
2

W- Boson!
380.39 GeV

D3 (mpymy omy,

RN

)1/3

81.74GeV

"

Vv

'

NOT
DETECTED

AcBevic Auvapn = IXETIKLOTIKA Baputnta



Avtidpaon avixvevong vetpivwv oto standard model kot
oto rotating neutron model. AcBevi¢ duvaun = Baputnta

On the structure, masses and thermodynamics of the W* and Z bosons, CGV, A.
Fokas & D. Grigoriou, Physica A, 450 (2016) 37-48 & 464 (2016) 231 - 240.



H B-decay oto standard model ko oto rotating neutron
model. AcBeviic Suvaun = Baputnta




H Beppoduvapikn tng dSnuiovpytac tng podoc aro to
AavOavov Boaputiko tedLO IOV EVEPYOTIOLELTOL
OLTTO TNV TAXUTNT

=>Energy available
_ for gravitational

o
O
/-~
=
~
>
(@)
—
)
o
L

3x Baryon Compton

Wavelength = 3X‘h/mnc2\




H auvtokoataAvon tng dnuovpytac tne podog

Increased speed
(expressed as
increased v)
contributes to
more mass

Increased
gravitational mass
m, causes
stronger
gravitational field g

efcatalyzed

Increased gravitational field
enhances the acceleration for
an even faster speed v

CGV, A. Fokas & D. Grigoriou, Appl. Catal. B, 203 (2017) 582 - 590.



H kataAvon tnc dnuovpylac tng palac arno ta et

Mass generation
curve

p =1
Y0=5.75x10°

XQPIZ e*

Yo Mo

mass = ——mm—
[1-p3r3%]""

h_

YmoC | P=1.17x107
Compton - .
wavelength Y0 =2.30x10

10™°

5.48x10"° dim

CGV, A. Fokas & D. Grigoriou, Appl. Catal. B, 203 (2017) 582 - 590.



To KoOLEpWLEVO TTPOTUTIO
Ko n otodLakn tov e€eAin
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Tatovopula Twv otoXelwdwv ocwHaTdOlwV Kot LAlEC
NMPOPBAETIOUEVEC OTTO TO UOVTEAO TWV TIEPLOTPEPOLLEVWV
Aemttoviwv (RLM). ZUyKpLon UE TLC TIELPOLLOTLKEC TLMEG
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H GR €€nynoe to 1915 tnv
KUpTwon tou wTtoc Kot TNV
PonNynon Tovu neptnAiov tou
Epun. To iélo Kot n

6
Gml,omzjoy
F = 2

r

AO = 6mGM /pc? !

GM=1.3271-10%°

e=0.2056
p=5.55 10 m

“Analytical computation of the Mercury perihelion precession via the relativistic gravitational law and
comparison with general relativity”, A.S. Fokas, C.G. Vayenas, D. Grigoriou, arXiv:1509.03326v1 [gr-qc]
(2015).



2KOTEINH YAH

AvtloTtolxel ovpdwva HPE TOUC TILO TIPOOPATOUG
urtoAoyLlopouc oto 23% tng palac Tou CUUTTAVTOC.

Evavtt 4.6% tnc Kavovikng UANC Kat 72% Ttng OKOTELWVNG
EVEPYELOAC.

OL avwTtepw umnoAoylopot Baoifovtal oto virial theorem
(T = —V/2) kat otov Nopo tou NeUtwva pey = 1.

H mopalsuwpn tou y® obnyel otnv umotipunon Ing
BoputikNC €AENC TWV OPATWY CWHATWY KOl Opo OTNV
urtoBeon tTNG LTMAPENC aopATWY (ZKOTELVA UAN).



Jupniepaocpata 1

H BAPYTHTA AHMIOYPIEl MAZA

H I2XYPH AYNAMH EINAI 2XETIKIZTIKH BAPYTHTA
METAZY NETPINQN

H A2OENH2 AYNAMH EINAI 2XETIKIZTIKH BAPYTHTA
METAZY NETPINQN KAI HAEKTPONIQN

TA KOYAPKZ EINAI 2XETIKIZTIKA NETPINA

O HAEKTPOMATINHTIZMO2 KAl H BAPYTHTA APKOYN
[MA THN NEPITPAOH THZ OY2H2

TA HAEKTPONIA KAI TA TTOZITPONIA KATAAYOYN
TO20 THN XHMIKH 2YNOE2H O20 KAI THN
AHMIOYPTIA MAZA2



JUMEpAoHaTa 2

TO MONTEAO TQN MNEPIZTPEQOMENQN AEMTONIQN
EMITPENEI TON AKPIBH (1%) YIIOAOTIZMO THZ MAZAZ TQN
2YNOETQN 2QMATIAIQN XQPI2Z OYAEMIA ATNQ2TH 2TAOEPA
2E ANTIOEZH ME TO KAGIEPQOMENO MPOTYMNO MNOY EXEI 26
ATNQZTEZ (MPOZAPMOZOMENEZ) 2TAGEPEZ, MPOBAENEI
MHAENIKH MAZA TI1A TA NETPINA KAl AMO®IZBHTEITAI
2HMEPA OAO KAITEPIZZOTEPO MNMATKOzZMIQ2

EINAI TTIOANON TO BIG BANG NA NPOKAHOHKE AlNO THN
BIAIQ2 EZQOEPMIKH ANTIAPA2H TH2 BAPYOITENE2ZH2
3v +et — p (AdStoBatikn Beppokpacio 1013 K)

H 2YNEPTAZIA OY2IKQN, XHMIKQN MHXANIKQN, KAI
MAGOHMATIKQN EINAI XPHZIMH, EQ2 KAl ANATKAIA, A THN
KATANOH2H KAl THN MONTEAOTOIH2H TOY 2YMITANTO2

TO 99.9% TH2 OPATH2 MAZAZ T1OY MAZ ATOTEAEI EINAI
KINHTIKH ENEPTEIA TQN NETPINQN.



» H oxetkiotikn e€iowon tov NevTwva
(Nopoc Newton — Einstein)

F— G rnl,omz,oY6

2
elval og KaAn ocupdwvia pe tnv MNeEvikn
OXETLKOTNTO KOl TIEPLYPAPEL PE EEOULPETLKN
akpilBeLla Ta pavopeva Ao Tov
LKpOKOOpO TwV «quarks» (~10 16m)
OTOV MOKPOKOOHO TwVv Aavntwy (101° m)
Kol Twv Stdupwv aoctpwv (1020 m).
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de Broglie
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INATI TA NETPINA ;

H e€aptnon tnc Baputiknc palog ano
TNV EVEPYELO TOU CWHOTLOLOU

m, Rest mass

m, = ym, = E/c? Relativistic mass

m; = mg =y°m, Inertial and gravitational mass

ES
Mg = (1/mg)m§ Mg = (1/mg)C_6



Anpovpyia Bapuoviwv arno tnv Bapuvtnta
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Ratio of Gravitational attraction between two neutrinos and
Electrostatic attraction in a e* - e pair as a function of neutrino kinetic
energy , E = (y —1)m,c? form,=0.05eV/c?;
and corresponding neutrino gravitational mass y3m,
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STRONG FORCE = RELATIVISTIC GRAVITY



, TL ellTAV OL KPLTEG ;
To kaAUtepO
e This is very interesting paper, a followup on two previous paper dealing with the
same topic by the authors.
e The paper is well written and clear, and the results are intriguing.
* The implications of the work are very serious for our understanding of the physics of
fundamental particles.

To xelpotepo (UExpL otiyung)
Comments to the Author
» The paper implies
i) guantum chromodynamics is unnecessary if not plain wrong as a field of particle physics,
ii) dark matter is an artifice due to an error on the theoretical estimation of stars’
gravitational attraction, iii) there is no matter-antimatter asymmetry in the universe since
protons contain positrons in them, iv) protons have, in addition to positrons, 3 neutrinos
for a total of 4 fermions whose bound state nonetheless still has spin 1/2, v) Hydrogen
atoms contain a positron-electron pair yet they do not annihilate vaporizing matter as we
know it and vi) there is no such thing as baryon number since protons, neutrons, etc are
made up of leptons. This paper dismisses many decades of established research by
countless scientists in different fields of particle physics. The model in the paper does not
account for nearly as many phenomena as the theories it is meant to replace. For these
reasons my recommendation is to not publish this work.



TL eLTTAV OL KPLTEC OTOL TTEPLOOIKA ;

To kaAutepo

e AvuTtA eival pa moAu evéladEpovoa epyacia, mou akoAouBel SUo MponyoUUEVEC
gpyaoiec Twv ouyypadEwv otnv ibLa tepLoyn.

* H epyaoia givol KAAOYPOALUEVN KOL TOL OTTOTEAECHATA E(VOLL EVIUTIWOLAKAL.

e Ol EMUTTWOELS AUTAC TNG SOUAELAC elval TTOAU coBapEC yla TNV KATaAvonon Hog Tne
DuokAC TwV oToXELWOWV cwHATOLwV.

To xepotepo (UExpL oTLyUNS)
» AuTN n Epyacio CUVETTAYETOL OTL:
i) H kBavtiki xpwpoduvaplkn eivat axpnotn N evteAws eodaApevn we tedio tnG PuoLKAC
TWV owpatdiwv. ii) H okotewvr) UAN v umtapyxet ko oPpeiletol oe E0PAAUEVO UTIOAOYLOUO
NG BaPUTIKAG EAENG TWV AOTPWV, iii) AEV UTIAPXEL ACUUETPLA UANG — avTLUANC OTO
oupmov 6eSoUEVOU OTL T TPWTOVLA TTIEPLEXEOLV TIOULTPOVLA, iV) Ta TTPWTOVLA TIEPLEXOUV
eTtL TTAE0V TOU Ttolttpoviou, tpla vetpiva SnAadn téooepa peppovia Twv omoiwv n dEoua
Kataotaon €xeL spin 1/2, v) Ta atopo udpoyovou meplExouv eva (eVyoc olltpoviou-
nAektpoviou, aAld dev e€adavilovtal e€atpifovralg UAN Omwc to yvwpillovpe. vi) Aegv
UTTAPXEL aPLOLOC Bapuoviwy, Sedopévou OTL Ta MPWTOVLA, Ta VETPOVLIA KATL. ATtoteAolvTal
amo Asmtovia. Auth n epyacio amoAUel TOAANEC SekaeTieg KABLEPWUEVNC EPELVAC ATIO
QLETPNTOUC ETLOTAMOVEC o€ SladopeTikoUs kKAAdou¢ tnc Duolkig Twv Zwpatidiwv. To
LOVTEAO QUTAC TNG epyaciag dev meplypadel oUTe mepinmouv 6oa palvopeva meplypadouv
ol Bswpiec ou mpotiBetal va avikataotioeL. o Toug Adyouc autoUc CUVLOTW VA PNV
dnuooteutel autn n epyaocia.



