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 Plan of the talk: 
 

1. Linearized ghost-free gravity; 
2. Static field of a point mass; 
3. Penrose limit; 
4. Spherical collapse of a small mass; 
5. BH formation in the collision of UR particles; 
6. Time-dependent source 
7. Brief summary 



4 1
( ) ( )

2

  

   







  S d x h a h h a h

1
( ) ( )

2



    hc h hc h

11
( ( ) ( ))

2

 

   


 





     h a c h

Linearized ghost-free gravity 

IR GR limit :  a(0) = c(0) = 1
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Static solutions of a point mass   
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Static solutions of linearized GF gravity 
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2 :  explicit form of  in terms of

generalized hypergeometric functions.

n dGF 
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Spherical collapse of small mass 

Thin null shell collapse Thick null shell collapse 
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2. Denote  = . Then  /( ). 

For .

If G 1

1. If  then there is no apparent horizon.

This means that there is map gap for mini -black

hole creation in the gravitational collapse.
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BH formation in the collision  
of UR particles 





Main results: 
 

1. Mass-gap for BH creation in the gravitational       
 collapse and particle collision; 
2. Existence of the inner branch of the apparent 
 horizon for particle collision. 



Time-dependent source 
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2 4( , ) in  (left) and  (right) theory as functions of  for 

different values of / :  0 (solid line), 1 (dashed line), 2 (dotted line).

Plots of  h r GF GF r









1( , ) in  theory as functions of  for 

different values of / :  0 (solid line) and  2 (dashed line).

     Plot of  h r GF r
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Brief Summary 

1. Gravitational field from a point source in linearized GF gravity  
       is regular for any N. 
 
2. Expression for the metric of an ultra-relativistic source. 
 
3. Spherical collapse for null spherical thick shell is regular. 
 
4. No-horizon for  
 
5. Mass gap for mini-black hole production for UR particle collision. 
 
6. Instability of odd-N GF theories for time-dependent source. 
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