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linked to σtot via dispersion relations

sensitive to σtot beyond the energy

at which is measured 

predictions of σtot beyond LHC energies

Or, are dispersion relations still valid at LHC 
energies?
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Extra dimensionsExtra dimensions

{x1,x2,x3}+1(circle with small radius R)



Large extra dimensions Large extra dimensions 



KaluzaKaluza--Klein towerKlein tower
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Virtual graviton exchangeVirtual graviton exchange
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Born amplitude Born amplitude 
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Ag
Born as a function of the upper limit – k Ms 

Extra dimensions d = 2, 3, 4



Impact parameter representation  (d=2)Impact parameter representation  (d=2)
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GraviGravi--potential   (d=2)potential   (d=2)
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Experimental data UA4/2Experimental data UA4/2



I.Ya. Aref’eva - arXiv:1007.4777 
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Screening long range potential Screening long range potential ––
(rigid string)        (rigid string)        
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Nucleon-Gravitation Interaction
(Gravitation form-factors)
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Nucleon-Gravitation Interaction
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Impact gravitation contribution   (d=2)                         
on spin correlation  parameter 
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SUMMARYSUMMARY

*  The additional dimension d=2 do not contradict the existence
experimental data.

*  The gravitatin hadron form-factor can be obtained from GPDs 
of hadron. It leads to changing of gravitation potential on the 
distances order the hadron size. It is need take into account when 
the Black Hole production is examined.



SUMMARYSUMMARY

*  The long range potential can be leads to the     some 
periodic structure in the hadron differential cross sections.

*  We find that with d=2 in the framework of ADD scenario there 
is the manifestation of the additional dimensions as the specific 
behaviour of the analyzing power of the hadron-hadron scattering.

* It is need research these and other effects in the universal 
scenario where the all filds can be live in the extra 
dimentions. 
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Proton  - Del  =  (F1_em – A_gr)



Newton case (N=4)Newton case (N=4)
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4. N-dimensional gravipotential (ADD-model) 
Oscillations”- I. Aref’eva [1007.4777:arXiv-hep-ph]       

2. a)    Van-der-Waals potential                Vad ~ 
h/r4
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b) F. Ferrer, M. Nowakowski (1998)
(Golstoun boson – long range forces)      Vad ~ h/r3 

Universal scenario?



A. De Rujula ,   arXiv:1008.3861  

3 1/3

(2)
[ ] 3.32 0.22 ;.pr fm= ±

critic:  I. Cloet, G.A. Miller
arXiv: 1008.4345
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Kaluza Kaluza -- Klein pictureKlein picture

From 4-n point o view  - (4+d) g (q1, q2, …qd )  looks like 
a massive particle of mass |q|

+ Yukawa potentials mediated by all the massive modes

for r 
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