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Block holen from the va'\hr\—'\mk_ mlLane
of L‘S ht ..

/' are allowed [o\tj Genenal 'Rel.oi:ivi‘cj.
J have been Mdﬁl.\kj studied .
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THE (on we concentrabe enoosl-\ l331-\t
ALESTION to create o back hole ?

We wowd need an e.xbﬁm.alj ilense  dectric field inside .

TA) . dednc Deld inside
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THE Con we concentrate enoosh lisl-d: g
AUESTION to creote o back hole ? ‘

Indeed, we need electnc Sb-ensﬂr\s lo\r\fje_r Ynan
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THE (on we concentrate enoosl-\ l33H: g
BLUESTION to create o Hack hole ? '

e \ For mnﬁﬂxs l.arsﬁr oo 20% V/m ..

DISSIPATIVE
. EFFECTS ? PART\CLE CREATION !
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E Tours of electons and
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Fosi-brons are creoted

e et out of the vocuwme.
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Tarticle creadion Pre,ve,n’ws Ya Formotion. of oo Muae,\\okitz :

Ea) . ex{:remelj intense
electnc feld inside

A pair eet ..

fb) is created .

2“‘*) becomes  ultrorelativistic.
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3"*) exits the s\:here.
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S . DISIPATION

BLAWC ROES FROM UGHT

WHICH WILL WIN7?
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Eo,ua'b'ch_ For en&\atj d\'ss'\Fo:Hm:
\anotior. of  Taflux of Di SSiFo:\"\GT\.
&M eneI &M enTgy
INSide
SOURCE |——> de
— P = 4R - D

We consides cml—:j one d\safo:hm channel -

(= Llower bound +o dissi Foct\b'r\_

S:hw(rger Fo«‘l:icle creation .
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To form. @ blacke hole From L\'ﬁk'l:

® in the bbb we need intensibies 2 10%° W/m,"

but the most intense lasess in the world have ~ 10* W/m? |

® as-l:mFl-\:jsicall:j we need power p3 <{I_08£| W/m.) ‘R,
but quasars have (~ 20 w.

10/1




N\))

J

P
J
J
b
)
J
)
)
)
b
N )
Jd
J
J
)
N )
)

No black holes from lisht.

e [0} \ i T 1 3:5
I , N l o h V L e E‘ \eY ln“ (¢ Qf ag I:l\l 'LC'\Ql .

‘P
hys. Rev. lett. 133, 041401 (2024)

)]
)}

1n/11




N\))

J

b

J
J
b
)
J
)
)
)
b
N )
Jd
J
J
)

RACKUP SUDES

)

)

)]

Jb




PRV A A R A Ry R R R A A R A R R RV R A

U\HTH A FEW MORE DETAILS

electmmagnetic No dissipation ==
ene_rjj inside, Block hole -Forms!
external influx of c® A v
Ln’gh‘l:, £
_— eBH
SOURCE |[—— /
—
energy
reﬂwl.red,
,'l:
de We would just need
< = 4nr*§ wat e,nous\f\ fine.
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U\HTH A FEW MORE DETAILS

eLe.cl;rDmoSneﬁ.c No dissipation ==
external influx of energy inside , Block hole -Forms!
electomagnetic enetaj , c® A v
£ \ |
_— eBH
SOURCE [—— Va
—
energy
<~ —ee; > reﬂwl.red,
DiSS'\Fo‘HO\'L, N >
D® t
de With cliss‘\]:o:\:i.on ... wWho knows ?
— = 4nR*f - D® We do |

dt




)

)
)
D
P
)
9P
J
N
P
)

N

N

)
)

Sclutions t the equq'bbrt .
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elechc feld
SR — __ Ee T requied
- — — — === E If E.>Eo,
the black. hole
would never Form .
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E¢) 1 Eo

T Formodion of the
block hol.e!
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+o form, it must be
Eay < B
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Is 'l:l'\e_ condition Em> EBH Fms\bb_?

107 v

Ew > Eeay ~ =

T

— | fR 2 10%® w/m
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° TF we used tha most intense laser pulses in the world 4o creste

lile black holes, we would be wmore than

50 orders of ma&n'\'i-ode. o.wo.a.

o T we used e hishes\-—in+eswsl{3 soorces  in Hthe universe
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VAUDITY OF THE TRESLLTS

@ ASsumF’cLor\. of o Minkowski loadésfnund.

Enersies are well within the weolk (amvi-l:o{:-i.onol) fierd a];rmx‘mochlon.

Indeed,
The gqrovitotional influence of 4he
ya Fese ~ E®) - fodichon on the exi'l:"mj poirs
esaape (U Ean N neﬂliaibLe. except when E®)=Egy,
veloci-l-j Ve,loci+j of which s for from ’m\a;nj Pl.qce_.

Scatrered Por-l;i,cles
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VALDITY OF THE RESLLTS

@ Uniform electric field approximation .

MAGNETIC FIELDS — 5} ;AR PRobuCTON v

SPATAL INHOMOGENEMES ——> | PAR, PRODUCTION

T But one woud need incmdilobj
Hjh Prequenoieﬁr, be.cdond ory
realishce Scenano order of magniﬂde.

LIGHT FRoM

— - % PAR PRoDUCTION v
MULTIPLE SOURCES

Overall, the QFmeLmod:(.on leads to an underestimotion of dissipotion .




7

T T T T T T T T T T T T 77

VAUDITY OF THE TRESLLTS

@ What if we *red 4o confine the Ferm'\ons?

Remember  that pairs are ultrorelativistic |
Most of the energy carned b\xj pairs would shill be d‘.ss‘\Fo&td away

in  the form of bremss-trahmns dm’.nj their exireme decelerotion..

We considered 2 coses:

BEven in the best-case -
A) Slowing partides down lbefore ‘H’\e\lj leove . scenorio,  this would onlj
increase B, in one order of

B) Malﬁrg them orbit inside. msn‘rmde.
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