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PN, A (Dt,Dx)-manifold with N-correlators of Nt-objects,  
w/ and w/o contaminants

FDBz code FBD( ~⌧x)
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Outline of the talk 
 

What is built by theoretical cosmologists ?  
 
Functors of Actions (FA)  

A guide to build models of FA  
Actionic field fluctuations 
(Simulated constraints) 

A (Dt,Dx)-manifold with NPCF of Nt-objects  
General formalism w/ and w/o contaminants  
Application to LSS (Application to QFT)  

Conclusion and Outlook 
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Functor of actions (SFA) theories

SFA �
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Foundation of Physics Journal '23 (2010.06707) PN and A.Morris, Functors of Actions,

Functor (F) is the generalisation concept of functionals

 
Functionals is the generalisation concept of functions  
 
Action (S) in physics is a quantity which is the product of energy with time.  
 
Action is a quantity which tell us the amount of possible ways a particle  
can travel from one point to another within a certain region  
 
Functor of actions predict the existence of actionic fluctuations and field-particles  
which is an analogue of the energetic fluctuations and field-particles in nature.
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Some new theories arise from playing with different functionals  
or any other mathematical objects one can read and/or imagine:

Functors of actions

SFA �
Z

⌦S

dS0 �
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where                Tensorial actions SFA �
Z

⌦0
S

dS0S0
µ1...µn

(S0)µ1...µn

<latexit sha1_base64="nOFwc7fT54KFuU/yC7fH+97ump4="></latexit><latexit sha1_base64="nOFwc7fT54KFuU/yC7fH+97ump4="></latexit><latexit sha1_base64="nOFwc7fT54KFuU/yC7fH+97ump4="></latexit><latexit sha1_base64="nOFwc7fT54KFuU/yC7fH+97ump4="></latexit>

Sµ1...µn
<latexit sha1_base64="4o9xsr6a8QXOlUBk5GL3qqpfd+U=">AAAB/nicbVDLSgMxFM3UV62vqrhyEyyCqzIjgi6LblxWtA9ohyGTZtrQJDMkd4QyFPwVNy4Ucet3uPNvzLSz0NYDgcM593BvTpgIbsB1v53Syura+kZ5s7K1vbO7V90/aJs41ZS1aCxi3Q2JYYIr1gIOgnUTzYgMBeuE45vc7zwybXisHmCSMF+SoeIRpwSsFFSP7oOsL9PAw/1BDAbnXE2Das2tuzPgZeIVpIYKNIPql43TVDIFVBBjep6bgJ8RDZwKNq30U8MSQsdkyHqWKiKZ8bPZ+VN8apUBjmJtnwI8U38nMiKNmcjQTkoCI7Po5eJ/Xi+F6MrPuEpSYIrOF0WpwBDjvAs84JpREBNLCNXc3orpiGhCwTZWsSV4i19eJu3zuufWvbuLWuO6qKOMjtEJOkMeukQNdIuaqIUoytAzekVvzpPz4rw7H/PRklNkDtEfOJ8/vlGVVg==</latexit><latexit sha1_base64="4o9xsr6a8QXOlUBk5GL3qqpfd+U=">AAAB/nicbVDLSgMxFM3UV62vqrhyEyyCqzIjgi6LblxWtA9ohyGTZtrQJDMkd4QyFPwVNy4Ucet3uPNvzLSz0NYDgcM593BvTpgIbsB1v53Syura+kZ5s7K1vbO7V90/aJs41ZS1aCxi3Q2JYYIr1gIOgnUTzYgMBeuE45vc7zwybXisHmCSMF+SoeIRpwSsFFSP7oOsL9PAw/1BDAbnXE2Das2tuzPgZeIVpIYKNIPql43TVDIFVBBjep6bgJ8RDZwKNq30U8MSQsdkyHqWKiKZ8bPZ+VN8apUBjmJtnwI8U38nMiKNmcjQTkoCI7Po5eJ/Xi+F6MrPuEpSYIrOF0WpwBDjvAs84JpREBNLCNXc3orpiGhCwTZWsSV4i19eJu3zuufWvbuLWuO6qKOMjtEJOkMeukQNdIuaqIUoytAzekVvzpPz4rw7H/PRklNkDtEfOJ8/vlGVVg==</latexit><latexit sha1_base64="4o9xsr6a8QXOlUBk5GL3qqpfd+U=">AAAB/nicbVDLSgMxFM3UV62vqrhyEyyCqzIjgi6LblxWtA9ohyGTZtrQJDMkd4QyFPwVNy4Ucet3uPNvzLSz0NYDgcM593BvTpgIbsB1v53Syura+kZ5s7K1vbO7V90/aJs41ZS1aCxi3Q2JYYIr1gIOgnUTzYgMBeuE45vc7zwybXisHmCSMF+SoeIRpwSsFFSP7oOsL9PAw/1BDAbnXE2Das2tuzPgZeIVpIYKNIPql43TVDIFVBBjep6bgJ8RDZwKNq30U8MSQsdkyHqWKiKZ8bPZ+VN8apUBjmJtnwI8U38nMiKNmcjQTkoCI7Po5eJ/Xi+F6MrPuEpSYIrOF0WpwBDjvAs84JpREBNLCNXc3orpiGhCwTZWsSV4i19eJu3zuufWvbuLWuO6qKOMjtEJOkMeukQNdIuaqIUoytAzekVvzpPz4rw7H/PRklNkDtEfOJ8/vlGVVg==</latexit><latexit sha1_base64="4o9xsr6a8QXOlUBk5GL3qqpfd+U=">AAAB/nicbVDLSgMxFM3UV62vqrhyEyyCqzIjgi6LblxWtA9ohyGTZtrQJDMkd4QyFPwVNy4Ucet3uPNvzLSz0NYDgcM593BvTpgIbsB1v53Syura+kZ5s7K1vbO7V90/aJs41ZS1aCxi3Q2JYYIr1gIOgnUTzYgMBeuE45vc7zwybXisHmCSMF+SoeIRpwSsFFSP7oOsL9PAw/1BDAbnXE2Das2tuzPgZeIVpIYKNIPql43TVDIFVBBjep6bgJ8RDZwKNq30U8MSQsdkyHqWKiKZ8bPZ+VN8apUBjmJtnwI8U38nMiKNmcjQTkoCI7Po5eJ/Xi+F6MrPuEpSYIrOF0WpwBDjvAs84JpREBNLCNXc3orpiGhCwTZWsSV4i19eJu3zuufWvbuLWuO6qKOMjtEJOkMeukQNdIuaqIUoytAzekVvzpPz4rw7H/PRklNkDtEfOJ8/vlGVVg==</latexit>

�5

https://arxiv.org/abs/2010.06707


Functors of Actions July 2023P. Ntelis s.

Limits we can get from these theories are  
GR, Hordenski, Inflation, EFTofLSS, Strings, … 

Example:

Functors of actions

P.Ntelis and A.Morris (2023)
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Functors of actions

P.Ntelis and A.Morris (2023)
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Functors of actions

Prediction of Modification of Einstein Field Equations

Prediction of Actionic fields 
(similar to energy fields)

P.Ntelis and A.Morris (2023)
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Prediction of Actionic fields,  
by choosing a special Lagrangian fluctuation

Equation of state

for w ~ -0.9 
=>  

δL3 ~ 0.1

Functors of actions

Constraints and Prediction of Modification of EFE

P.Ntelis and A.Morris (2023)
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Functors of actions

P.Ntelis and A.Morris (2023)

Stationary 
Action 

Principle

Modification  
of Geff

Constraints and Prediction of Modification of EFE
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MCMC ForecastsNew observables
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Actionic field interpretation 
Action answers to the question :

Exit Exit

Entrance Entrance

x1

x2 x2

x1

x1 is possible for both rooms, x2 is not possible for the 2nd room

What is the summation of all possible routes  
a cat can use to pass through each room ?

space, x

N N-n

There is actually an actionic field 
everywhere 
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Actionic field interpretation 
Action answers to the question :

Exit Exit

Entrance Entrance

x1

x2 x2

x1

x1 is possible for both rooms, x2 is not possible for the 2nd room

What is the summation of all possible routes  
a cat can use to pass through each room ?

space, x

N N-n

There is actually an actionic field 
everywhere 
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Action answers  
to the question :

How many different ways there are  
a person passes through Europe  

from south to north ?

Actionic Field !

2022-2023                 P. Ntelis �15



AofDE October 2020P. Ntelis s.

Action answers  
to the question :

Actionic Field !

2020-2021                  P. Ntelis

How many different ways there are  
a person passes through Europe  

from south to north  
during Covid-19 ?
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A (Dτ,Dx)-manifold with NPCF of Nt-objects 

Experimental Sample


Target


Contaminant 

Targets

Contaminants 
early times (high z)

Contaminants 
late times (low z)

PN (2209.07472) A (Dt,Dx)-manifold with N-correlators of Nt-objects, under review   

https://arxiv.org/abs/2209.07472
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A (Dτ,Dx)-manifold with NPCF of Nt-objects 

Apply on large scale structure

Functional of tensor of contaminant factor, bias, and growth of structure
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A (1,3)-manifold with NPCF of Nt-objects 

Note:  
If contaminant is  
from lower z, then  
different behaviour  
(see document)
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Conclusion and outlook

Our current picture can be altered by

Continue ongoing work on testing these theories with 
several observables, in telescopes   

-Dark Energy and Dark Matter  
-Hubble expansion rate 
-… 

Open to your suggestions and collaborations

Thank you for your attention!

A) Functors of Actions theories  
     Applied to large scales and quantum scales 

  predicting: 
- Actionic fluctuation fields-particles

B) (Dτ,Dx)-manifold with NPCF of Nt-objects  
- extra dimensions 
- targeted contaminated samples 
- Applied to  

- Large scale structure 
- Quantum scale structure


