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Quantum particles H = g"(x)(p, = eA,(0)(p, = eA,(x)) + V()

» Hamiltonian main ingredient in
Schroedinger equation

ds _ Fw H = g"(x)(p, — eA,(0))(p, — €A, (x)) + V(x)
“ +h(x, p)

* Further terms

C. Pfeifer, Unified field theories/Cotangent bundle geometry, Geomgrav 2026



@ semen . Another perspective - A look on point particle motion
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“...Joining the gravitational and the electromagnetic field into one single hyperfield...”

Classical particles

« Particle motion from Hamilton fct.
H(x,p)

» determining dispersion relation
H(x,p) = m*

- and Hamilton equations of motion
Xt = ()pMH, p,=- 0..H

Quantum particles

» Hamiltonian main ingredient in
Schroedinger equation

d . A
E‘P—H‘P

Which Hamiltonian?

- Hamiltonian chosen depending on
particle - background field interaction

* Freely falling in a gravitational field

H = g"(x)p,p,

» Coupled to an electromagnetism
H = g"(x)(p, — eA,(0))(p, — eA, (%))

- And a scalar potential
H = g™ (x)(p, — eA,(x))(p, — €A, (x)) + V(x)

* Further terms

H = g"(x)(p, — eA,(0)(p, — eA,(x)) + V(x)
+h(x, p)

[Tonnalet 1995, H. Goenner 2004]
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“...Joining the gravitational and the electromagnetic field into one single hyperfield...”

Classical particles

« Particle motion from Hamilton fct.
H(x,p)

» determining dispersion relation
H(x,p) = m*

- and Hamilton equations of motion
Xt = ()pMH, p,=- 0..H

Quantum particles

» Hamiltonian main ingredient in
Schroedinger equation

d . A
E‘P—H‘P

Which Hamiltonian?

- Hamiltonian chosen depending on
particle - background field interaction

* Freely falling in a gravitational field

H = g"(x)p,p,

» Coupled to an electromagnetism
H = g"(x)(p, — eA,(0))(p, — eA, (%))

- And a scalar potential
H = g™ (x)(p, — eA,(x))(p, — €A, (x)) + V(x)

* Further terms

H = g"(x)(p, — eA,(0)(p, — eA,(x)) + V(x)
+h(x, p)

[Tonnalet 1995, H. Goenner 2004]
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“...Joining the gravitational and the electromagnetic field into one single hyperfield...”

Classical particles

« Particle motion from Hamilton fct.
H(x,p)

» determining dispersion relation
H(x,p) = m*

- and Hamilton equations of motion
Xt = ()pMH, p,=- 0..H

Quantum particles

» Hamiltonian main ingredient in
Schroedinger equation

d . A
E‘P—H‘P

Which Hamiltonian?

- Hamiltonian chosen depending on
particle - background field interaction

* Freely falling in a gravitational field

H = g"(x)p,p,

» Coupled to an electromagnetism
H = g"(x)(p, — eA,(0))(p, — eA, (%))

- And a scalar potential
H = g™ (x)(p, — eA,(x))(p, — €A, (x)) + V(x)

* Further terms

H = g"(x)(p, — eA,(0)(p, — eA,(x)) + V(x)
+h(x, p)

[Tonnalet 1995, H. Goenner 2004]

The idea
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“...Joining the gravitational and the electromagnetic field into one single hyperfield...”

Classical particles

« Particle motion from Hamilton fct.
H(x,p)

» determining dispersion relation
H(x,p) = m*

- and Hamilton equations of motion
Xt = ()pMH, p,=- 0..H

Quantum particles

» Hamiltonian main ingredient in
Schroedinger equation

d . A
E‘P—H‘P

Which Hamiltonian?

- Hamiltonian chosen depending on
particle - background field interaction

* Freely falling in a gravitational field

H = g"(x)p,p,

» Coupled to an electromagnetism
H = g"(x)(p, — eA,(0))(p, — eA, (%))

- And a scalar potential
H = g™ (x)(p, — eA,(x))(p, — €A, (x)) + V(x)

* Further terms

H = g"(x)(p, — eA,(0)(p, — eA,(x)) + V(x)
+h(x, p)

[Tonnalet 1995, H. Goenner 2004]

The idea

- |dentify the Hamiltonian as the
hyperfield that joins (all) bosons
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“...Joining the gravitational and the electromagnetic field into one single hyperfield...”
[Tonnalet 1995, H. Goenner 2004]

Classical particles Which Hamiltonian? The idea
» Particle motion from Hamilton fct. . Hamiltonian chosen de.penc.:ling on . Identify the Hamiltonian as the
H(x, p) particle - background field interaction hyperfield that joins (all) bosons
» determining dispersion relation * Freely falling in a gravitational field « Construct dynamical equations that
H(x,p) = m> H = g""(x)p,p, determine the Hamiltonian as

scalar field on phase space
» Coupled to an electromagnetism

- and Hamilton equations of motion
H = g™ (x)(p, — eA,(x))(p, — €A, (X))

Xt = ()pMH, pﬂ = —0,.MH
- And a scalar potential

Quantum particles H = g"(x)(p, — eA (x))(p, — A (x)) + V(x)

» Hamiltonian main ingredient in
Schroedinger equation

d . A
E‘P—H‘P

* Further terms
H = g"(x)(p, — eA,(0))(p, — €A, (x)) + V(x)
+h(x, p)
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'U' semen A NEew idea - Hamilton functions as scalars on phase space 2

“...Joining the gravitational and the electromagnetic field into one single hyperfield...”
[Tonnalet 1995, H. Goenner 2004]

Classical particles Which Hamiltonian? The idea
» Particle motion from Hamilton fct. . Hamiltonian chosen de.penc.:ling on . Identify the Hamiltonian as the
H(x, p) particle - background field interaction hyperfield that joins (all) bosons
» determining dispersion relation * Freely falling in a gravitational field « Construct dynamical equations that

H(x,p) = m? H = g"(xX)p,p, determine the Hamiltonian as
scalar field on phase space

» Coupled to an electromagnetism

H = g’“‘”(x)(pﬂ _ eAﬂ(x))(py — eA (x)) « Break t_he e_quatlon dc_)wn to
tensorial field equations on

spacetime for bosonic fields

building up the Hamiltonian

- and Hamilton equations of motion
Xt = ()pMH, p,=- 0..H

- And a scalar potential
antum particles y
Quantum part H = g (x)(p, — eA,())(p, — €A, (X)) + V(x)
- Hamiltonian main ingredient in

Schroedinger equation
. — ghv — —
%\p — Ay H = g"(x)(p, — eA,(x))(p, — €A (x)) + V(x)

+h(x, p)

* Further terms
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“...Joining the gravitational and the electromagnetic field into one single hyperfield...”

Classical particles

« Particle motion from Hamilton fct.
H(x,p)

» determining dispersion relation
H(x,p) = m*

- and Hamilton equations of motion
Xt = ()pMH, p,=- 0..H

Quantum particles

» Hamiltonian main ingredient in
Schroedinger equation

d . A
E‘P—H‘P

Which Hamiltonian?

- Hamiltonian chosen depending on
particle - background field interaction

* Freely falling in a gravitational field

H = g"(x)p,p,

» Coupled to an electromagnetism
H = g"(x)(p, — eA,(0))(p, — eA, (%))

- And a scalar potential
H = g™ (x)(p, — eA,(x))(p, — €A, (x)) + V(x)

* Further terms

H = g"(x)(p, — eA,(0)(p, — eA,(x)) + V(x)
+h(x, p)

[Tonnalet 1995, H. Goenner 2004]

The idea

- |dentify the Hamiltonian as the
hyperfield that joins (all) bosons

« Construct dynamical equations that
determine the Hamiltonian as
scalar field on phase space

+ Break the equation down to
tensorial field equations on
spacetime for bosonic fields
building up the Hamiltonian

Can we determine the dynamical
equations for background fields
from a dynamical equation for H?
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2. A scalar field equation for point particle Hamiltonians

3. From the scalar equation on phase space to the Einstein-Maxwell equations

4. Conclusion
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The idea

* |dentify the Hamiltonian as the
hyperfield that joins (all) bosons

« Construct dynamical equations that
determine the Hamiltonian as
scalar field on phase space

* Break the equation down to
tensorial field equations on
spacetime for bosons tensor field
building up the Hamiltonian

Can we determine the dynamical
equations for background fields
from dynamical equations for H?
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The idea The strategy

* |dentify the Hamiltonian as the
hyperfield that joins (all) bosons

« Construct dynamical equations that
determine the Hamiltonian as
scalar field on phase space

* Break the equation down to
tensorial field equations on
spacetime for bosons tensor field
building up the Hamiltonian

Can we determine the dynamical
equations for background fields
from dynamical equations for H?
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The idea

* |dentify the Hamiltonian as the
hyperfield that joins (all) bosons

« Construct dynamical equations that
determine the Hamiltonian as
scalar field on phase space

* Break the equation down to
tensorial field equations on
spacetime for bosons tensor field
building up the Hamiltonian

Can we determine the dynamical
equations for background fields
from dynamical equations for H?

The strategy

« Point particle Hamiltonians as scalar functions
on phase space - technically the cotangent bundle

H:T*M — R
(x,p) = H(x,p)
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The idea

* |dentify the Hamiltonian as the
hyperfield that joins (all) bosons

« Construct dynamical equations that
determine the Hamiltonian as
scalar field on phase space

* Break the equation down to
tensorial field equations on
spacetime for bosons tensor field
building up the Hamiltonian

Can we determine the dynamical
equations for background fields
from dynamical equations for H?

The strategy

« Point particle Hamiltonians as scalar functions
on phase space - technically the cotangent bundle

H:T"M —- R
(x, p) = H(x, p)
« Use canonical volume form on phase space

> =d*xAd*
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The idea

* |dentify the Hamiltonian as the
hyperfield that joins (all) bosons

« Construct dynamical equations that
determine the Hamiltonian as
scalar field on phase space

* Break the equation down to
tensorial field equations on
spacetime for bosons tensor field
building up the Hamiltonian

Can we determine the dynamical
equations for background fields
from dynamical equations for H?

The strategy

« Point particle Hamiltonians as scalar functions
on phase space - technically the cotangent bundle

H:T"M —- R
(x, p) = H(x, p)
» Use canonical volume form on phase space
> =d*xAd*
+ To construct an action principle

SIHl= | =%(H,0,H,0d,H,0,0

,0,0,H,0,0.H,0,0,H,...)
JT*M
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The idea

* |dentify the Hamiltonian as the
hyperfield that joins (all) bosons

« Construct dynamical equations that
determine the Hamiltonian as
scalar field on phase space

* Break the equation down to
tensorial field equations on
spacetime for bosons tensor field
building up the Hamiltonian

Can we determine the dynamical
equations for background fields
from dynamical equations for H?

The strategy

« Point particle Hamiltonians as scalar functions
on phase space - technically the cotangent bundle

H:T*M - R
(x, p) = H(x, p)
« Use canonical volume form on phase space
> =d*xAd*
+ To construct an action principle
S[H] = ~%(H,0,H,0,H, 0,0,
JT*M
- Variation yields desired scalar field equation for H

H,0,0.H,0,0,H,...)

How to construct well behaved
(spacetime coordinate invariant, ...)

scalar field Lagrange function & ?
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The idea

* |dentify the Hamiltonian as the
hyperfield that joins (all) bosons

« Construct dynamical equations that
determine the Hamiltonian as
scalar field on phase space

* Break the equation down to
tensorial field equations on
spacetime for bosons tensor field
building up the Hamiltonian

Can we determine the dynamical
equations for background fields
from dynamical equations for H?

The strategy

« Point particle Hamiltonians as scalar functions
on phase space - technically the cotangent bundle

H:T*M - R
(x,p) = H(x,p)
« Use canonical volume form on phase space
> =d*xAd*
+ To construct an action principle
S[H] = ~%(H,0,H,0,H, 0,0,
JT*M
- Variation yields desired scalar field equation for H

H,0,0.H,0,0,H,...)

How to construct well behaved
(spacetime coordinate invariant, ...)

scalar field Lagrange function & ?

The answer: Hamilton geometry - Derive the geometry of phase space from H

[Miron; Barcaroli 2015; CP, J. Relancio 2026]
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[CP, J. Relancio 2026]
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S[H] =[ d4xd4p <
T*M

R

GIE-FK

The action

1 1 _
<a2ﬁ g 8,H5,H + a3ﬁ(ap5MH)(a”5pH)) )
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'U' semen A scalar field equation for point particle Hamiltonians on phase space '

[CP, J. Relancio 2026] u

The action

K | 1 _ _
— 4. 74 v
S[H] = "T*Md xd'p <a1E + K <a2ﬁg” 0,H5,H + a3E(OP5MH)(8”5pH)))

The scalar field equation

1 3 UV ‘%MV p R 1 3 UV 5/«lH51/H gﬂyaﬂHévH = gﬂyéyH | P Yl \/ A/ aﬂéﬂH 1
ar | 200 (4080 = Qu )~ )+ 538 oy 2040 (2= ) =252, (500 ) + o | — (@6, H)(@8,H) + 29,0 ( = + X =0
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@ sremen A scalar field equation for point particle Hamiltonians on phase space i
[CP, J. Relancio 2026] m] el iy
The action
— d4 d4 R 1 ws Hs H 1 5:05 i 5}45 H
S[H] = . xd'p | x| 8" 8,HS, +a3ﬁ( H)(0"5,H)

The scalar field equation
ey 7 Voo (SHEHY emoHEH) o (o PPN T 1
a (56”6 < 9 8 — O, >- Hz) +K{a2 (5()/"() (— — —/ — 2— H3——2Vﬂ<— e —)) + a, (— Hz(apér,,H)(aﬂur,,H +2V,0 ( = ))} +ZX: 0

 The Hamilton function
H(x,p)
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[CP, J. Relancio 2026] m] el iy
The action
— d4 d4 R 1 ws Hs H 1 5:05 i 5}45 H
S[H] = . xd'p | x| 8" 8,HS, +a3ﬁ( H)(0"5,H)

The scalar field equation

1_,[,{_1/ %MV p K l_lu_y /5ﬂH5VH gﬂyaﬂHél/H = gﬂyéyH 1 _p~ (_Iuw = _,0 /aﬂin 1
o | Bo) 4078 = Qu )2 ) 43 @ Y0 | i ) — 2529, (500 ) ) + o | — @B H)@ G, H) + 299 (= + X =0

\

 The Hamilton function
H(x,p)

- X and p derivatives

0 = 0
R U e
aﬂ OxH 0 ap,
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The action
— d4 d4 R 1 ws Hs H 1 5:05 i 5}45 H
S[H] = . xd'p | x| 8" 8,HS, +a3ﬁ( H)(0"5,H)

The scalar field equation
1 AU AV ‘%ﬁw p R 1 AU AV 5/«tH51/H A g”’/é/t]—]@/[—] = gﬂyé/H 1 Y, Yl \/ P 5ﬂ5ﬂH 1
ar | 200 (4080 — O )~ )+ 53 oy 2000 (2= ) - 25529, (520) ) + o | — (@6, )08, H) + 29,0 ( = + X =0

 The Hamilton function
H(x,p)

- X and p derivatives

0 = 0
R U e
aﬂ OxH 0 ap,

« the Hamilton metric
g"(x,p) = 70"0"H
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The action
— d4 d4 R 1 ws Hs H 1 5:05 i 5}45 H
S[H] = . xd'p | x| 8" 8,HS, +a3ﬁ( H)(0"5,H)

The scalar field equation

/

1=y=y [ P P 1=,=, (\8,H5,H gs,H3,H | ~ [ ghS H o \ - \ ~ -~ | 0',H 1
ap | 50" —+0" 8, — Qu —27 | Tk % ~0"0 = -2 e —2Vﬂ< = ) + az —E(JP@H(¢W5DH/+2V#6P( - +ZX=O

 The Hamilton function  The horizontal derivative
— Y/
H(x, p) 0,=0d,+N,0

- X and p derivatives

0 = 0
R U e
aﬂ OxH 0 ap,

« the Hamilton metric
g"(x,p) = 70"0"H
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The action
— d4 d4 R 1 ws Hs H 1 5:05 i 5}45 H
S[H] = . xd'p | x| 8" 8,HS, +a3ﬁ( H)(0"5,H)

The scalar field equation

/

1=y=y [ P P 1=,=, (\8,H5,H gs,H3,H | ~ [ ghS H o \ - \ ~ -~ | 0',H 1
ap | 50" —+0" 8, — Qu —27 | Tk % ~0"0 = -2 e —2Vﬂ< = ) + az —E(JP@H(¢W5DH/+2V#6/’( - +ZX=O

 The Hamilton function  The horizontal derivative
- Y/
H(x, p) 0,=0d,+N,0
1 _ _
- X and p derivatives Nﬂy — r <{8ﬂw H} — 8ﬂp5yap H — gypﬁﬂapH )
0,= > o= 5,H =0 < H(x,ip) = A"H(x, p)
H OxH ap,u

« the Hamilton metric
g"(x,p) = 70"0"H
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The action
— d4 d4 R 1 ws Hs H 1 5:05 i 5'“5 H
S[H] = . xd'p | x| 8" 8,HS, +a3ﬁ( H)(0"5,H)

The scalar field equation

1 3 UV ‘%MV p R 1 3 UV 5/«lH51/H gﬂyaﬂHévH = gﬂyéyH | P Yl \/ A/ aﬂ5ﬂH 1
ar | 200 (4080 = Qu )~ )+ 538 oy 2040 (2= ) =252, (500 ) + o | — (@6, H)(@8,H) + 29,0 ( = + X =0

 The Hamilton function  The horizontal derivative
- Y/
H(x, p) 0,=0d,+N,0
1 _ _
- X and p derivatives Ny = N <{8ﬂw H} -g,0,0°H—-g,0,0'H )
0,= > o= 5,H =0 < H(x,ip) = A"H(x, p)
H OxH ap,u

. The canonical covariant derivative V ﬂ

- the Hamilton met:ic_: ) VﬂZU _ 5MZI/ +HU,MO'ZG
g (x,p) = 50"0"H c (!
: H u Eg (5/48/11/ + 51/g/1,u o 518/41/)
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[CP, J. Relancio 2026] Ol
The action
=| d*xd" ‘% L oms HS,H + as—(3°6, H)@"5, H
SIH] = . xd'p a1E+K azﬁg ,Ho, +a3E( ,H)(0"0,H )

The scalar field equation

1 3 UV / ‘%MV p R 1 3 UV 5/«lH51/H gﬂyaﬂHévH = gﬂyéyH | P Yl \/ A/ aﬂ5ﬂH 1
o 309 (G408~ 0 ) )+ @ 399 (T ) -2 29, (555) ) + o | — (@6, H)@8,H) + 29,0 (= + X =0

 The Hamilton function  The horizontal derivative  The curvature
H(x, P) 5/4 — a,u + Nﬂyay %ﬂypa(xap) — 5pHﬂya o 56Hﬂvp + HﬂﬂpHﬂVU o Hﬂ/IUHﬂUP
L 30 30 R =R 8" = Rs8% .
+ X and p derivatives pr = Z <{gﬂw H} — gﬂpava H — gl/ﬂaﬂa H)
g =% gu=_9 6,H =0 < H(x,Ap) = A"H(x, p)
H OxH ap,

. The canonical covariant derivative V ﬂ

- the Hamilton met:ic_: ) VﬂZU _ 5MZI/ +HU,MO'ZG
g'm/(xap) = ~0"0"H c l o
: H u Eg i(éﬂg/lv + 51/g/1,u o 518/41/)
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The action
— d4 d4 R 1 ws Hs H 1 5:05 i 5'“5 H
S[H] = . xd'p | x| 8" 8,HS, +a3ﬁ( H)(0"5,H)

The scalar field equation

1 3 UV ‘%Mv p R 1 3 UV 5/«tH51/H gﬂyaﬂHévH - ‘g'mjéyH | 12, U v 4, aﬂ5ﬂH 1
ar | 200 (4080 = Qu )~ )+ 53 200 (25— ) = 25129, (507 ) ) + o | — (@6, 1008, 1) 429, (= + X =0

 The Hamilton function  The horizontal derivative  The curvature
H(xap) 5'“ — a,u + Nﬂyay %ﬂypg(xap) — 5pHﬂyo' _ 50Hﬂyp + Hﬂ/ipHﬂVG — HIM/IO'HAUIO
L 30 30 R =R 8" = Rs8% .
+ X and p derivatives pr = Z <{gﬂw H} - gﬂpava H — gl/ﬂaﬂa H)
0, = % oF = % o, =0 & H(x,Ap) = A"H(x, p) . The Berwald covariant derivative V y
U
. The canonical covariant derivative Vﬂ V 7V =8 7Y+ 0N _7°
2 U Uo
« the Hamilton metric v v v o
VﬂZ = 5/42 + H /wZ

1

| = =
g (x,p) = 0"0°H o .
: H u Eg /1(5”8/11/ T 5yg/1,u o 518/41/)
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The action
— d4 d4 R 1 ws Hs H 1 5:05 i 5'“5 H
S[H] = . xd'p | x| 8" 8,HS, +a3ﬁ( H)(0"5,H)

The scalar field equation

1 3 UV ‘%MV p R 1 3 UV 5/«lH51/H gﬂyaﬂHévH = gﬂyéyH | P Yl \/ A/ aﬂ5ﬂH 1
o | 200 (1O 8 — Q) 2 ) + 53 200 (25 ) =252, (507) ) + o | — (@6, H)@8,H) +29,0 (= + X =0

« The Hamilton function * The horizontal derivative * The curvature
H(x, P) 5/4 — a,u + Nﬂyay %ﬂypa(xap) — 5pHﬂya o 50Hﬂvp + HﬂﬂpHﬂVU o Hﬂ/IUHﬂVP
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- X and p derivatives
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« The Hamilton function

H(x,p) = g"(xX)(p, — €A )(p, — €A) o _ 2m(HR = 2R, P P)
= 8" (x)D,P, B H3
» the Hamilton metric | azlce(eF/wF”‘”H T 3]5”(—23FM" voP’ T+ HVVFMD))
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“a theory joining the gravitational and the electromagnetic field into one single hyperfield
whose equations represent the conditions imposed on the geometrical structure of the universe”

[Tonnalet 1995, H. Goenner 2004]

The idea

* |dentify the Hamiltonian as the
hyperfield that joins (all) bosons

« Construct dynamical equations that
determine the Hamiltonian as
scalar field on phase space

- Break the equation down to
tensorial field equations on
spacetime for bosons tensor field
building up the Hamiltonian

Hamilton Geometry of Phase Space
determines the geometric structure
of the universe.
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“a theory joining the gravitational and the electromagnetic field into one single hyperfield
whose equations represent the conditions imposed on the geometrical structure of the universe”
[Tonnalet 1995, H. Goenner 2004]
The idea The realisation

. |dentify the Hamiltonian as the « An aCEion principle for a scalar on the tangents bundle

hyperfield that joins (all) bosons S[H] = >#(H,0.H, ap H. 00

,0,0,H,0,0.H,0,0,H,...)
JT*M

>TPD

« Construct dynamical equations that
determine the Hamiltonian as

scalar field on phase space Variation yields non linear, geometric

| scalar field equation for H
- Break the equation down to
tensorial field equations on
spacetime for bosons tensor field

building up the Hamiltonian

- Decompose field equation into n-th order powers of p

Z GHr i X)py, Py, = O

i=0
Hamilton Geometry of Phase Space
determines the geometric structure - Each power is induced tensorial field equation on
of the universe. spacetime
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“a theory joining the gravitational and the electromagnetic field into one single hyperfield
whose equations represent the conditions imposed on the geometrical structure of the universe”

The idea

* |dentify the Hamiltonian as the
hyperfield that joins (all) bosons

« Construct dynamical equations that
determine the Hamiltonian as
scalar field on phase space

- Break the equation down to
tensorial field equations on
spacetime for bosons tensor field
building up the Hamiltonian

Hamilton Geometry of Phase Space
determines the geometric structure
of the universe.

- Each power is induced tensorial field equation on R ——glR=-—

[Tonnalet 1995, H. Goenner 2004]

The realisation Einstein Vacuum Equations
* An aCEion principle for a scalar on the tangents bundle . H= g””(x)pﬂpy
S[H=| XZ(H,0.H,0,H,0,0,H,0,0.H,0,0,H,...) n=2) G"(x)=0< R =0
JT*M

Variation yields non linear, geometric Einstein Maxwell Equations

scalar field equation for H
) + H=g"()(p, — eA)(p, — eA)

- Decompose field equation into n-th order powers of p

(n=3) G"(x)=0s V,F"=0

Z G (0P, py, = 0
=0 (n=2) G"=0o

2

o UU K€ Ox

<FU0FM _lg FGPgﬂv)
. 2 o c 4 Op
spacetime

GHi-Hn(x) = O
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“a theory joining the gravitational and the electromagnetic field into one single hyperfield
whose equations represent the conditions imposed on the geometrical structure of the universe”

The idea

* |dentify the Hamiltonian as the
hyperfield that joins (all) bosons

« Construct dynamical equations that
determine the Hamiltonian as
scalar field on phase space

- Break the equation down to
tensorial field equations on
spacetime for bosons tensor field
building up the Hamiltonian

Hamilton Geometry of Phase Space
determines the geometric structure
of the universe.

[Tonnalet 1995, H. Goenner 2004]

The realisation The next step:
General polynomial Hamiltonians

* An action principle for a scalar on the tangents bundle

SIH] = 2Z(H,d,H,0,H,0,0.H,0,0.H,0,0,H,...) H = V(x) + A¥(x)p, + " ()p,p,
J T\

l

n
+ Z Yh-Hixp, ...,
i=3

Variation yields non linear, geometric
scalar field equation for H

- Decompose field equation into n-th order powers of p

Z G (0P, py, = 0
i=0

- Each power is induced tensorial field equation on
spacetime

GHi-Hn(x) = O
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“a theory joining the gravitational and the electromagnetic field into one single hyperfield
whose equations represent the conditions imposed on the geometrical structure of the universe”

The idea The realisation

. |dentify the Hamiltonian as the « An aCEion principle for a scalar on the tangents bundle

hyperfield that joins (all) bosons S[H] = >Z(H,0.H, ap H,00.H, apax H, apapH, L
JTHEM

« Construct dynamical equations that
determine the Hamiltonian as

scalar field on phase space Variation yields non linear, geometric

| scalar field equation for H
- Break the equation down to
tensorial field equations on
spacetime for bosons tensor field

building up the Hamiltonian

- Decompose field equation into n-th order powers of p

Z GHr i X)py, Py, = O

1=0

Hamilton Geometry of Phase Space
determines the geometric structure - Each power is induced tensorial field equation on

of the universe. spacetime
GHita(x) = 0

)

[Tonnalet 1995, H. Goenner 2004]

The next step:
General polynomial Hamiltonians

H = V(x) + A*(x)p, + g"(x0)p,p,

Scalar field equation on phase space
yield coupled non-linear tensorial
equations for higher spin fields
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“a theory joining the gravitational and the electromagnetic field into one single hyperfield
whose equations represent the conditions imposed on the geometrical structure of the universe”

The idea The realisation

. |dentify the Hamiltonian as the « An aCEion principle for a scalar on the tangents bundle

hyperfield that joins (all) bosons S[H] = >Z(H,0.H, ap H,00.H, apax H, apapH, L
JTHEM

« Construct dynamical equations that
determine the Hamiltonian as

scalar field on phase space Variation yields non linear, geometric

| scalar field equation for H
- Break the equation down to
tensorial field equations on
spacetime for bosons tensor field

building up the Hamiltonian

- Decompose field equation into n-th order powers of p

Z GHr i X)py, Py, = O

1=0

Hamilton Geometry of Phase Space
determines the geometric structure - Each power is induced tensorial field equation on

of the universe. spacetime
GHita(x) = 0

)

[Tonnalet 1995, H. Goenner 2004]

The next step:
General polynomial Hamiltonians

H = V(x) + A*(x)p, + g"(x0)p,p,

Scalar field equation on phase space
yield coupled non-linear tensorial
equations for higher spin fields

Thank you for your attention!

Aitah :)
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