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INTRODUCTION

Two NEW particles Experiments to test the
describe ALL FP’s size of FP’s via direct contact term.

Classical theoretical
approach to calculate
the size of FP’s

Spinning superconducting
electrovacuum soliton

Calculation of a wave function

using the substructure of FP,
via the E-field of a non
point like Electron with the
Gross-Pitaevskii equation.




Some time ago | discussed in detail a Classical theoretical approach to
calculate the size of FP’s.

In this lecture | like to discuss out of the 5 approaches to study the problem two attempts :
A') Two NEW particles describe ALL FP’s

B ) Experiments to test the size of FP’s via direct contact term.

In a later seminar in the institute | will discuss:

C ) Spinning superconducting electrovacuum soliton

D ) Calculation of a wave function using the substructure of FP, via the E-field of
a non point like Electron with the Gross-Pitaevskii equation.



A ) Two NEW particles describe
ALL FUNDAMENTAL PARTICLES

To introduce these NEW PARICLE it is first necessary to discuss a possible micro
structure of Fundamental Particles. For this reason a

Empirical Toy Model Ansatz about a Microstructure of Fundamental Particles

ETAMFP-model

will be discussed first.

Eine Idee die nicht zuerst absurd An idea which does not look in the
erscheint taugt nichts. A.E. first view absurd isn” t much good. A.E.

The history of micro structure of Fundamental Particles extents from J. Michell 1783 with
the introduction of Black Holes. Followed by many authors introducing Monopols,
Skyrmions, charged scalar fields, Sphalerons, Dilatons, Solitons and until today the search

for not point-like behaviour of Fundamental Particles.
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The basic idea of the ETAMFP - model

To test the point character of a FP it is necessary to decrease the test size A to zero. The size A is direct inverse
proportional to the test energy E, like A ~ f(1/ E_,,) This request leads to infinite high test energies.

Such an experiment will after the running coupling constant of the Standard theory ( SM ) and the Big Bang ( BBM )
model change dramatically the physical conditions of the experiment.
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If time reverse invariance hold until infinite test energy, it is possible to read the microstructure direct from the time
development of the SM and BBM model.



The geometrical approach |

The ETAMFP-model of a fundamental particle assumes that the particle contains every
energy state a cross of its radius which the universe passed through during its evolution.
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The geometrical approach |l
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If a spectator initiates the measurement from the Big Bang time t = 0 to the Planck scale he enters an era he will
measure a quantized energy mass condensate, originated from a volume explosion with a density p;. In this mass-
time dominated condensate the charges colour, electric and weak are already existing. The constituents of the
condensate at a distance below r <10 ¢m are in direct contact not able to form an interaction similar to the field
theory in the SM model. The statistical distribution volume explosion does not introduce a total quantized spin
different from zero.

Next the Spectator will cross the domain boundary of the Planck scale at QO = 10" GeV at a distance from the centre of
r=10""cm and enters the era to the GUT scale. This era is dominated by only one interaction forming a mass shell
enclosing the mass kernel of the Planck Era. A structure of two particles interacting via gauge particle would be
possible. If the total spin of universe would be zero these particles describing the mass shell could carry a spin.

(e.g. spin 1/2 and spin 1 adding to spin zero ). The mass shell could circle the Planck kernel.



The geometrical approach Il

Ctz
FUDAMENTAL Y
PARTICLE
T3
Q ’//',vrr"""” 7\“‘ Q
Relic T, & — i .
Planck Kernel ¢y - ) o Relic GUT
C+Q+T, \p~ —  Mass Shell o
r -
color . C
charge . -~
weak charge ‘ o To=

Next the spectator will cross the domain wall of the GUT Era at O =10°GeV at a mass density Q. At the
Grand unification scale in the time development of the universe the three interactions strong, electro magnetic
and weak accompanied by the three types of charges strong, electro magnetic and weak get dominant. For the
spectator who is concentrated on the particle like aggregates with spin axis, which are carried on from the
guantum fluctuations of the Planck Era to this scale, three possible geometrical locations appear to place charges

on one coordinate axis. In total 3 x 3 =9 positions are open.

With increasing time after Big Bang the universe follows in the SM model the conditions of the running coupling
constants and undergoes in the BBM model the inflation. The universe is big enough to host all FP’s, gauge particles
and hypothetical particles already existing before the GUT scale. All these particles would be in the ETAMFP model
the outcome of primordial quantum fluctuations already in the Planck Era. The size of the universe decouple from

the size of the FP’s and they will get stable.



6 links between STANDARD and Big Bang Theory

For this discussion it is usefully the spectator moves from the time today to the tome t = 0.

First at scales for smaller as the Grand unification scale E < Ec the three
interactions strong, electromagnetic and weak are separated from each
other, embedded in the space e.g. described by the Cartesian coordinates
X, y and z. But in total exist four coordinates and four interactions. The last
possible coordinate is the time and the last interaction the gravity.

Second at the Grand unification scale where the gravitation is not negligible
any more and next at the Planck Scale where the gravitation get dominant
a complete geometrical extended three dimensional FP does not exist
because the scale is to high or the test distance to small. This implements
that the inner part of the FP is dominated by the gravitation and the
structure is prevailing one dimensional. The three dimensional test distance
is below 10™ ¢m the time would be a good candidate for the last dimension.

Third the mass-energy equivalence E = m x ¢* Which follows from the
relativistic symmetries of space time, points to the time as connection to the
gravity. ~

Fourth the uncertainty principle AEx At ~h  together with the energy
mass equivalent links time and gravitation.



 Sixthly the local isotropy of space-time leads in the SM via
Noether-Theorem to the angular momentum conservation and
to the spin of the FP’ s. The mass of the FP’ s in the ETAMFP
model is a relic of time t=0 to the Planck time as Planck kernel
followed the time to the GUT scale as mass shell. It is unlikely
that the statistical equal distributed volume explosion in the
Planck Era generates a spin. This could be the reason the
universe has spin zero. But between Planck and GUT scale
the size of the universe seems big enough to form particles
which direct interact with each other. In such a case two
spin 1/2 and one spin 1 particles which add to a total spin
ZEero 2 x % .+ 1 -0 could exist.
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Forces and Stability

From experiment it is known that e.g in the case of the electron with a mean life time of 7>4.6x10%y
extreme stable distance dependences of the forces acting in the FP’ s must lead to such highly stable
conditions. It is for this reason interesting to develop a general scenario of a possible radius
dependence of the known four forces what could lead to such extreme highly stable conditions.

UsP
T EM SP I

Gss = Schwarzschild
Gbs = De Sitter

SP I and SP II are stable positions for charges EM and C at a radius .
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The flashing vacuum

Hodrogen ETAMFP-model
For the electron with a life time of 7>46x10°yr@  Classical Hydrogen | ° Radiation
radiation free path must exist ( N.Bohr 1913). Qt

-
vl®
v -
Statistical fluctuations between ON shell and OFF R
shell. o

Hydrogen
Vacuum opens the possibility to introduce a

microscopic picture for the probability function.
|\P|2 of Hydrogen or ETAMFP-electron.

Radiation free
The charge in the ETAMFP electron oscillates
between ON shell and OFF shell ( vacuum ) and
circle in this manner radiation free the centre.
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Scheme for Extended Fermions and Bosons

In the Standard Model are e.g. the parameters mass, spin,
magnetic moment, electric dipole moment of the fundamental

particles measured or calculated under the assumption the
particles are mathematical points.

As consequence the fermions with a finite rest mass would have
in the centre an infinite density and with a Schwarzschild radius

of about R =2xGxm/c*~10"em behave like Black Holes.

The ETAMFP model of extended Fundamental Particle would permit to
avoid this difficulty and opens the possibility to describe the discussed
parameters of the fundamental particles in a microscopic picture.
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Three building block of microscopic picture

Three plus one interactions : STRONG, EM, EW and ( Gravitation )

e Three CHARGES: COLOUR  C ----- >R G B

ELECTRIC Q ----- > 0;1/3;2/3
WEAK T3-—--> 0;1/2 ;1

2

1 00,
Fy = Are 12 \
e Plus pseudo CHARGE MASS: F, = P Bl
oo 1 p1p2 / -

v 4au 1’
e Three FAMILIES of fundamental particles

e Three quarks form one proton/neutron
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The introduction of TWO NEW Particles

PARTICLE A = Charge+2/3 Spin1/2

PARTICLEB - Charge+1/3 Spin0O
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Scheme of the General Principle
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Scheme of lightest left and right handed FERMIONS

-1/3 +2/3 -1/3 NEUTRINO 0 +23 0 up-QUARK NEUTRINO 0 +23 0 up—QUARK
X—8——0Q X e—Q Ve X—8——Q
0 +2/3 +2/3
12 0 0 ™ Ve 412 0 0 N o v ( Risht ) N - ental oroof 0 0 0 N "R
Y—:/z— Tf.+t. —m Y :/2 T @t .Wm & ( Right ) No experimental proo % ® T ®~te —m
W i e .
7—@®—C 7—e—— C /7 — @e— C
0 spin :1/2 R,G,B spin : 1/2 R.G,B spin :1/2
x 0 —.1/3 —2/3Q ELECTRON X+1/3 =23 0 0 down-QUARK 0 -13-23 ELECTRON W3 <23 0 down-QUARK
! B Xx—0——Q X —e—0Q
- _ -1 -1/3
12 0 0 AN ‘L +m 12 0 0 N L AN R AN
Y—.—%+.+t. m|Y ) T3+.+t.—m 0 0 0 +m 0 0 0 R
-12 +m -12 +m Y—o— T+~ @>teo m|Y P T~ ®-t0o—n
'd 0 +m 0 m
0 o 0 B R G e / /
7—e—C Z —e—c 0 o0 0 B R G
0 spin : 1/2 R,G,B spin :1/2 7—@®— C 7 ———C
0 spin :1/2 R,G,B spin :1/2
The SCHEME requests:
. Electron carries magnetic moment and electric dipole moment.Weak moments are possible.
. The up quark carries a magnetic moment.Weak magnetic moment is possible.18 colour combinations are possible.(RRR,GGG etc )
. The down quark could carry a magnetic and / or Weak magnetic moment. 18 colour combinations are possible.( RRR,GGG etc )

The QUARKS are the ONLY particles where all possible free positions for CHARGES are occupied. The QUARKS have a confined

structure.
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Scheme of the bosons

charge : 0 +2/3 0 -2/3 )22/—34-%3—_263
EIGHT GLUONS .7 X——Q <« @+=t0—m Gauge BOSONS W
0 m=E/c N
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Z—e—C=-@—>>t0o— m Z7—e—C=— @ to— m -1
_ m=E/c _ m=E/& 0o 0 o /
RG BR 7—@—C
+2/3 0 =23 0
B 3 X—@®—0Q +2/3 0 -2/3
RB B 0 Y X —8—Q Z0
Z—eo—C-@»t®—m Z—o—C+@>to— 0 N
m=E/c2 C m—E/c2 0 0 0 0 0
RE BG - Y —0—T1—@—@t—m y—e—T— @—ot—n
0 m-E/c +m —m
0o 0 0o / 0 0 0
GR RR GG Z—e—C Z_ﬁ_ ¢
Z——(C=<-@ >t0—m 7 —@—(C=+-@>t0—m 0
GR m=E/& RR - GG m=E/c2 }-22/3—;/3"'2/(32 +
S Ve
+1/2 0+
_ o vy Lo 17— @—et—m
GB RR GG 2BB +1 / -m
Z7—e—C-@>to—m | Z—o—C+@=t0— m 0o 0 o
GB m=E/& RR + GG - 2BB m=E/c Z—z—C spin : 1

The SCHEME requests:

¢ Colour and anti-colour are located at one point.

¢ Eight gluons match on the z-axis.

The Higgs is very simple. It would be composed

of particle B Charge + 1/3; -1/3 Spin0

e The bosons gamma and Z are only distinguished in the mass.

The combination red/anti-red, green/anti-green,blue/anti-blue generates a confined structure.
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The first three vibration states of fermions

Fundamental Particles Vibration States
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family number

E=ho,(n, +n,+n +1/2)
E(k:;Q) = (A+ B|Q| + CQ* + D|Q[)(k. )@+’
F@.k)=[R+[0[V(k -1 +]0](Q| - D{S(Q| - 1/3)+ W(Q| -1/ 3)(k - )+ T(Q| -2/ 3)+ Z(|Q| - 2/ 3)(k, - D)} ]

2 — Parameters — CARGE = Q — and — FAMILYnumber = k. = (1,2,3)

Constants A <3x10°MeV B=42.1 MeV,C=-87.8 MeV,D=46.2 MeV,R=7.96,V=-0,27,5=5.25,W=-19.38,T=-77.34 and Z=26.82
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Pseudo CHARGE MASS - Time - Dimension 4 - Flavour

The Pseudo CHARGE MASS defines the quantum numbers:
Charm C, Strageness S, Topness T and Bottomness B’ and
the related quantum numbers: Baryon B and Lepton L.

With the Hypercharge Y=(B+S+ C+ B’ + T ) also the
Isospin Y=2(Q-I;)is defined.

Compared to the
three coordinates

X, Y, z is the time,

axis an absolute
positive vector related
to the development
of the temperature

of the universe. This
temperature or energy
can generate different
masses.

mass(MeV)
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Flavour in
particle physics
Flavour quantum numbers

e |Isospin: lor I
e Charm: C
e Strangeness: S
e Topness: T
e Bottomness: B’
Related quantum numbers
e Baryon number: B
e Lepton number: L
e Weak isospin: T or T3
e Electric charge: Q
e X-charge: X
Combinations
e Hypercharge: Y
e Y=(B+S+C+B +17)
e Y=2(Q-h)
o Weak hypercharge: Yy
e YW=2(Q-Tj)
e X+2Yyw=5(B-1L)
Flavour mixing
e CKM matrix

e PMNS matrix
e Flavour complementarity

V*T°E

Wikipedia
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Conclusion of the new PATTERN

The introduction of the TWO new PARTICLES A and B
allow to construct the light 20 FUNDAMENTAL
PARTICLES with the PARTICLE A and B. A reduction of a
factor 10.

The 8 heavy fermions are described also by these two
particles. The are distinguished only be the mass from
the light fermions. A possible vibration state would
further reduce 8 parameters to two.
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B ) Experiments to test the size of FP’s via
direct contact term.

Reminder Standard Model
’m POINT POINTF

® ® ®
FpP IN FP
MATTER
7 J [kew INTERACTION between fundamental
PARTICLES
STRONG ﬁl':fccggﬁé WEAK GRAVITATION
\ /\ /\ /\ /

Jomn ==

COUPLING ~1 ~1/137 ~10

CHARGE color +,—,0 weak

/‘ GLUON \ / PHOTON \ f BOSON \ / GRAVITON \

Generation of MIASS — HIGGS
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Energy Spectrum Fundamental Particles

In Standard Model
point particles
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Electromagnetic Interaction

* |In the case of electromagnetic interaction the process
ee” —yy(y)
is ideal to test the QED because it is in the initial and final state
not interfered by the Z° decay.

e+ Y e+ Y
\( virtual X
e _/ Y e Y

e the Lagrangian for the electromagnetic interaction in QED is
1y Ayl
Lint = _ew y wA‘u

0 2 2
e the Born level cross section do _a 1+cos”®

dQ s 1-cos’®

(do)
\dQ)/ .

. . do’
e the third order cross section

do,) 2(1+5virt+5sb+6hb)




Heavy excited electron with mass m*

A
e we*O'MV’l,U FMV

heavy 3
V3 e* exczted
excited 2

e
¢ _/ Y e . Y

e*

) is the coupling constant, F* the electromagnetic field tensor, ¥,, and 1,

are the wave functions of the heavy electron and electron respectively

do _(do)
dQ \dQ/,.:

S
IR

1+9,,) . S—( : )(1 cos’ @)
2\ A

For S/mez* << 1 the mass of the excited electron is given by

ANo=m’ /A
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For NON-point like interaction

e+ v
/ p
>\ Lo =%, 7,(DAp,) J_ \/?F )

e Y

2
6 A6

The effective Lagrangian chosen for our case has an operator dimension 6, the
wave function of the electron is ¥, the QED covariant derivative is D, ,the tilde on

~ uv

F and As stands for dual.

2 [ \
do (d—o) (1+6 ) 5 == 14 + (1 - cos?®)
dQ \d@/, 20| Ag

For the fitsitistaken A, = As

A6 indicates the range of interaction r I = hc / A6
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Experiment to measur the

et e2yy(y)
reaction
with the L3 Detector at LEP

L3.web.cern.ch/I3/photos/I3views.html



The LARGE ELECTRON POSITRON COLLIDER ( LEP)
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The LEP TUNNEL
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The L3 DETECTOR
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One Muon chamber octant

31



Muon chambers installed in L3




Hadron calorimeter module
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N.I.M. in Phys. Res. A272. (1988 ) 713
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Uranium sampling calorimeter:

58 uranium **U plates interleaved with
60 planes of proportional wire chambers
Measure ENERGY via range

Measure Position via size of crossed

proportional chambers .
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Hadron calorimeter Barrel and Endcap

/ VAN




Hadron calorimeter Barrel in L3

35



The Electromagnetic colorimeter with
Hadron Calorimeter barrel and endcap
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The Electromagnetic colorimeter BGO crystals

Energy measurement

via light output of shower Carbon fibre wall (0.2 mm) 10 ADC
Size.

} Xenon lamp fibres
/

" 5 BGO crystal 5
Position measurement N o

via crystal size and 1\ _
geometrical position 24 cm Photodiode
of the crystals.
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The principle of the Time Expansion Chamber TEC

Grid Z chamber
:—>: { Anodes Cathodes

Charged
particle
track

e =
- -
-"e 2= "
-re"a™
. 2=

-

——-
-l

- e
—————
_____
-

- Measurement of the coordinates of track via drift velocity and time tack of ionized
particles ( electrons and ions )

- Charge via curvature of the track in the longitudinal magnetic field of the L3 magnet.
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The TEC at the frame to mount the wires at ETHZ
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The schema of the L3 DETECTOR

\ Muon

G e

PhotonN \.: W

Electron Positron

i

TEC
BGO

SMD

MUON DETECTOR




Event selection

Muon EVENT Hadron EVENT
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Event selection

BHABA EVENT
ete  sete”

GAMMA GAMMA EVENT
ete” = yy(@y)
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Example of published work from the y y group of L3

Tests of QED at LEP Energies using et e~ — vv(v) and
ete” — L4 vy

CERN-PPE/95-41
March 31, 1995
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Event Selection

In order to select events with two or more electromagnetic showers with polar angles in the
range 14%°< 8 < 1669, the following cuts are applied:

(1) the number of showers with energies above 2.0 GeV in the ECAL must at least 2 and
less than 8.

(2) the total energy deposited in the ECAL must be higher than 0.7+/s.
(3) the shower profile must consist with that of an electron or photon.
(4 ) the acollinearity angle between the two most energetic showers is required to be less 40°.

To reject Bhabha and et e~ — yy(y) events.

(5) thereis a track in the central tracking chamber, or there are hits in the forward-backward
tracking chambers associated with either of two most energetic showers in the ECSAL.
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Event Selection

Toselect e* e~ — yyy events where all three photons are hard and well separated the
following two cuts are applied in addition to cuts 1, 2, 3 and 5:

( 6 ) there must be at least three showers in the ECAL separated from each other by at least
15° and the energy of the third most energetic shower must be greater than 5 GeV.

( 7 ) the sum of the angle in space between the three showers has to exceed 350°.
In the data taking period from 1991 to 1993:

—> 1882 events et e~ — yy(y) and
- 52eventset e” — yyy get recorted.
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Figure 1: (a), (b) and (c) show the comparisons between the data and the QED predictions of
the normalized photon energy spectra for the first, second and third most energetic photons,
respectively. (d) shows the comparison of the acollinearity angle distribution between the two
most energetic photons.
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Luminosity L - Cross Section o

n-N N, f
A

L=

n -> Number of bunches

N1 N2 -> Particles in the bunch

f -> Repetition frequency

A -> Aria of the beam cross section in the interaction point
N -> Measured event rate per time

dt -> time differential

dQ -> Solid angle

1dN do 1 d°N
Ldr dQ LdQ-ds

N=c7p-L o, =

48




100 — |
a)ee —=>vy(y)
g0l ¢ Data |
—  QED
] i’ TEVE R
j Uw‘? vavavavava | "
40} ----  QED 4 Z — 'y, yy (UL) .
B ........ QEP +7 — ny (qL) |
£ g3 90 92 94
| | |
© b) e'e” = vyyy (Ey; > 5.0 GeV)
4 | ]
¢ Data
— QED
L] |
| ¢
0 | | |
88 90 92 94
Vs (GeV)

Figure 2: Comparison of the total cross sections between the data and the QED prediction
as a function of center of mass energy. In (a) upper limits (UL), at 95% CL, on the rare and
forbidden processes are also shown. 49



a)

Sly ¢ Data ]
— QED with radiative corrections '

501 ----  QED Born level =

(do/d€2) (pb/sr)

(do/dQ)/(doldQ)y,

lcos(0))|

Figure 3: (a) shows the comparison of measured differential cross sections with the QED
predictions for the process efe™ — 44(y) as a function of |cosf|. (b) shows the same cross
sections normalized to the QED Born level prediction.
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Figure 4: Comparison of the measured differential cross section with the QED predictions
including the deviations for the parameter values shown in the figure, as a function of |cos 6|.
The cross sections are normalized to the radiatively corrected QED cross section. The functional
effect of Ay and A is the same.
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CONCLUSION of the of the paper from 1995

CERN-PPE/95-41 March 31, 1995

te” — () are well described

The measurements of total and differential cross sections for e
by QED. The measured total cross section for the process ete™ — ~4v+ is in good agreement
with the QED prediction. At 95% CL, we set the following lower limits: the contact interaction
energy scale parameter A > 602 GeV; the excited electron mass m.- >146 GeV; and the QED
cut-off parameters A, > 149 GeV and A_ > 143 GeV. Upper limits are set, at 95% CL, on the
branching fractions of Z decaying into v, m°y, and 5y of 5.2 x 107>, 5.2 x 107> and 7.6 x 10~°
respectively. The increased statistics indicates that there is no further evidence for a high ~+

mass anomaly in the £/4+ channel.
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GLOBAL FIT

After LEP was closed 2000 the ETH — gamma group performed a global fit of all
et e” > yy(y)

data existing on the world.

This reaction was measured from 6 detectors:

- Venus and Topas,
- The LEP detectors: Aleph, Delphi, L3 and OPAL

Data are published between 1989 to 2003 between 55 GeV and 207 GeV, in a very usefully
manner to calculate the differential cross section.

The detail numbers of measured events Ni, pin of measured angle A(jcos6|) , Luminosity L and
Efficiency € was published.
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GLOBAL FIT

The measured differential cross section is a function of the
Number of measured events Ni
pin of measured angle A(|cos8|),

Luminosity L

Efficiency e

do 1 N.

l

Q) 27A(cos b)), Le,
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GLOBAL FIT

We used all published differential cross sections j—g(fe‘ — yy(y)) for a global

x' -TEST = f(1/A") including the luminosity L for all Energies.

GeV VENUS TOPAS ALEPH DELPHI L3 OPAL
1/pb 1/pb 1/pb 1/pb 1/pb 1/pb

55 2.34

56 5.18

56.5 0.86

57 3.70

57.6 52.26

91 8.5 36.9 140 7.2

133 5.92

162 9.58

172 9.80

183 52.9 54.8 55.6

189 151.9 175.3 181.1

192 25.1 28.8 29.0

196 76.1 82.4 75.9

200 82.6 67.5 87.2

202 40.1 35.9 36.8

205 74.3 79.2

207 138.1 136.5

VENUS Z.Phys.C45 175 (1989)
TOPAS Phys.Lett.B284 144 ( 1992 )
ALEPH Phys.Rept.216 253 ( 1992 )

DELPHI Phys.Lett.B327 386 ( 1994 )
DELPHI Phys.Lett.B433 429 ( 1998 )
DELPHI Phys.Lett.B491 67 ( 2000 )

L3 Phys.Lett.B531 28 (2002 )
OPAL Phys.Lett.B275 531 ( 1991 )
OPAL Eur.Phys.J.C26 331 ( 2003 %5



The parameter number of events N, efficiency €i, pin of the A(|cos9|)i and Energy we take from
the mentioned papers above, here for example fromL3 Phys.Lett.B531 28 (2002 ) table 4

Table 4
Number of events, efficiency and radiative correction factor applied to the data as a function of /s and of the event polar angle, cos#. The

values at /5 =183 and 189 GeV [5] are also listed. The uncertainty on the radiative correction factor ranges from 5% (first cos@ bin) to 1%
(last cos# bin) and is due to the finite Monte Carlo statistics

cosé Data events/Efficiency [%] (/5 in GeV) Radiative correction
183 189 192 196 200 202 205 207 factor
0.00-0.05 15/91.7 35/87.9 5/81.0 13/88.4 12/87.6 10/90.9 17/89.1 24/88.6 0.78
0.05-0.10 14/89.0 21/87.7 9/91.7 15/85.6 14/88.1 5/96.7 14/85.3 28/86.0 0.79
0.10-0.15 10/85.9 37/88.1 4/82.5 10/87.6 7/88.8 7/86.0 11/84.7 28/88.7 0.80
0.15-0.20 9/894 37/87.1 7/87.8 15/89.6 10/85.3 5/87.9 14/84.3 25/88.8 0.81
0.20-0.25 10/90.2 46/88.6 5/92.1 16/88.7 15/86.1 5/914 14/86.9 15/85.2 0.81
0.25-0.30 18/88.5 48/88.4 6/80.2 20/89.5 11/89.7 5/91.2 12/90.8 14/88.7 0.82
0.30-0.35 16/90.7 35/86.0 0/82.9 16/89.0 13/86.8 8/82.5 9/874 27/89.4 0.82
0.35-0.40 13/88.5 45/86.7 4/91.6 23/89.2 16/89.0 9/89.6 13/924 24/89.9 0.82
0.40-045 13/87.7 41/86.0 8/77.8 19/87.5 10/87.2 9/92.0 17/88.4 31/87.9 0.83
0.45-0.50 12/88.5 57/88.6 10/93.2 20/90.3 12/89.5 7/83.3 16/86.8 37/894 0.84
0.50-0.55 23/88.8 74/88.4 5/85.2 23/87.8 14/92.7 7/85.5 21/88.6 47/88.4 0.84
0.55-0.60 17/86.6 50/86.6 8/844 20/88.8 18/86.1 11/84.6 27/844 41/87.7 0.85
0.60-0.65 31/82.5 73/82.9 10/82.6 31/84.1 26/85.1 15/82.9 24/86.4 47/82.1 0.86
0.65-0.70 21/77.7 66/77.9 9/76.8 29/77.5 32/78.3 15/76.7 28/76.3 61/75.2 0.87
0.70-0.75 8/17.0 27/16.3 2/154 11/17.3 7/17.8 6/16.0 9/16.5 10/16.7 0.87
0.75-0.80 5/14.3 20/13.5 2/11.6 11/12.3 10/14.7 3/149 5/13.2 20/12.6 0.88
0.80-0.85 38/53.5 103/52.5 19/55.8 41/53.2 27/49.7 20/47.1 40/52.1 61/50.4 0.89
0.85-090 78/79.8 223/80.7 26/73.6 92/74.9 74/74.3 33/74.9 72/76.3 137/76.7 0.91
0.90-095 73/66.8 258/66.6  45/65.6 114/66.0 83/66.0 36/67.4 83/63.9 154/63.7 0.95

0.95-0.96  35/69.1 78/67.2 16/674 33/66.7 28/66.3 11/66.1 24/63.7 61/62.9 1.00




Including this information it is possible to perform the global fit x’ -TEST = f(1/A")

GLOBAL FIT I

K=

I do’ meas d O,QED+new
9" feost] )~ 97 eost]
—do_meas
A (|cosl9 LE)
dQ2 l

All Measurements

E o3 0.z
WA

pc10
[ <

The error for £ Ais calculated in the

common way for ONE O

2 2
X =Xmin+0

2
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Results of the GLOBAL FIT

The table shows differential cross sections are used to perform a fit for the
hypothesis of a heavy electron e* and the assumption of a possible finite size of
interaction area.

The use of an overall data set results in a significance of 5.5 x c.

The smaller data set of D. Bourilkov, Phys.Rev. D64 ( 2001 ) R0O71701 results in
2.6 X o.

N . -10 -4
Heavy electron e* (/A7) = =(1.11£0.20)x 107" GeV A=A, =m(A=1)=308 +56GeV

x| dof =351/287

Finite size of e (1/ A4) =-(405+0.73)x 1073GeV™ A=A, =12532£226.1GeV r =157 x 10" em
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CONCLUSION

Two NEW particles Experiments to test the
describe ALL FP’s size of FP’s via direct contact term.

Classical theoretical
approach to calculate
the size of FP’s

Substructure of
FUNDAMENTAL PARTICLE

Spinning superconducting
electrovacuum soliton

Calculation of a wave function
using the substructure of FP,

via the E-field of a non
point like Electron with the
Gross-Pitaevskii equation.
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CONCLUSION

Theory chain:

NEW Scheme of FB Experiment chain:

General Relativity e+ e- Experiment at
CERN

SOLITON

Direct contact TERM
Superconductivity

5—0 EFFECT
Gross-Pitaevskii equation

ANNIHILATION RADIUS
Wave function

Lorenz contraction

RADIUS ANNIHILATION starts <
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