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Abstract: <span>Recently there are a lot of progresses in developing the spinfoam formulation of loop quantum gravity. In this talk | give an
overview of the subject. | introduce the formalism and the motivation of the theory, and | discuss the application of spinfoam formulation in black
hole and cosmology. | also discuss the inclusion of the quantum matter fields and cosmological constant in the formalism. The inclusion of
cosmological constant motivates a Chern-Simons formulation of LQG. Finally | discuss the semiclassical low-energy approximation of the spinfoam
formulation, where Einstein gravity appears as the leading contribution.<br></span>
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RcFlue the uswal Styncture 3”‘? |>J Quantum GrvnP

L Now, '!rnLc Faivba m nsﬂu ner M 1:I
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= Spin4) ~-s SV X SUG),  3EC, 4=
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Fuantum er? ~ Chern- Simons ‘”llord

[ Witten  Redhetikhin, Turaev, Buffensir, Nowi Roche «++ ]

n
Scs[A] e STV(A“M *-;—-A»\AaA) + C.c.

h = lk+ 8 maJ be c.—mrlu —for unrlu CT
keZ
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Chern= Simons Formulation of_q.-dcfnrmd Sfi_-nf-u_(}:q_

Given & nsual Spiu{ocm auP(:tuJL -
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Chern = Simons Formulation o-f_q.-alt.fnrmd Sri_-nf-u_g_:q_

b[aw uF each SFin{ouﬂl vertax
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Chern = Simons Fnrmulatlon o-F_(}-chnrmd Sff_'if'u_g_q\_

b[aw uF each SFin{ouﬂl vertax

._rjl (Wilson - [ine {:fl’rﬂ'{’:f
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Chern= Simons Formulation o-f_(}-tlcformd Sri_-nf-v_(}:q_

i'dz{-orw\ed SP;“fca“‘ gm?[iﬂcle :

Z:.Z. % AP b2 &

Jk |
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Chern= Simons Formulation o-F_(}-Jt.formd Sfi_-nf-v_ﬂq_

i'dzforw\ed gPinfcam am?[ihml?. !

A ,
‘e |SC LA, M3)
Z=2\ q i Booe S DA

J.b

Zum(”*-] : ch-u-m(“;)
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Chern= Simons Formulation of_q.-dcformd SPi_-nfu_(::q_

i-dzforhed gPinfcam um?‘ihol?. !

& ,
‘e |SC LA,Ms]
Z=2\ ® i Bog i

J.b

Zm&.(“*—] : ch-uuq.u(M;)
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Q: Nontavial oljnonico.[ ¢ﬁ'tds Jfrow\ kmtta'nj ?

Q: En[arﬂq. 'Je and i-chorm #®?

A (94
moln Wan 195
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How do we do semiclassical 0“'35 .

L "‘Pdaanx s Tolk )

" Ashieleor Lewandowski  Rovell: Saslin

, Thiermonn  Sehlmann , W akley | G.()(L.”"““—P "
Barvett, Oriti , Freidal , Kvasnov l:_v«alt Breva, Liviae, Spezide Perez M, Mourds

Hellmann , Koumin sk :_mrnrld_l""J‘W‘l‘~ , Bonzom D:"J, Dittnid Bahr, Branch J
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J
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How do we do sculclass(cﬁL auljsis . L Hellmann ‘s tolk]

T Ashtekar, Lewandonski Povell: Saslin, Thiemorn , Sshlamann W akler | Griesel, H"‘”’F ‘
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#
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[ e 1
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A | |
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How do we do semiclassical a“'J‘E . L Hellmann ‘s tolie]
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4 4
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u_lac;\i_aw:o(im‘ﬁang (MFW. in Hellmann ’fﬂuk)
I Barvett, Freidal , Hellmamn | aivbaira Dowdall, Gomes, Poreira, ‘_'uqu: Znnﬂj

[ Krojewski , MH -
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@ < | Expnns'-w\ : LM 3]

d  Einstein sector in lome-j regime of the state-sum:

TL) + 0(—) +0("®)

f
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z~2;me O
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i . Qkﬁﬂfuh cofrectiong
J

a : h.‘alv\ energy (curvﬁtul!.) Corrections

Pirsa: 13070067 Page 68/81



@ < | Exprms'-on : LM 3

d  Einstein sector in lame-j regime of the state-sum :

7 Stagel 13 * 0(37) # o(r‘$")

Z~ 2 A0 e
y ®~ R
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4 . Qlﬂ'\fuh correctiong
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@ < | Expnns'-vn : LM 3]

d  Einstein sector in lome-j regime of the state-sum :

7 Stagel 13 + 0L37) # o(r'$")

Z~ 2 A0 e
v ®~ R

2- Pornm.ter Q}.Pﬁhﬁon .

-.'- . Qunntun corrections
J

a : h.‘alv\ energy (curvﬁtul!.) Corrections

Howcvor’ J terms n tlut (LPﬁhs]on:
a_a. " 13 3. ”
(V@) ~ (#k¥)
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ASsume ‘I:LcJ are small —»  vesteiction nf @ as J - 0o
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@ < | ExPnns'-w\ : LAY

d  Einstein sector in lome-j regime of the state-sum :

7 Stagel 13 * 0(37) # o(r‘$")

Z~ 2 A0 e
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Effective DOF:

k=0
{ - | - .
’ Y . J
<4 :j"»"x r'l
Ny — - X -2
small ¥ (1<e¥ «jecy ")
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= groviton npt function | g, h
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Effective DOF:
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0 j’ 14 J
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Beno.(l Einstein sector .

R: Even more Ltnona ?
- é.ffmut orientations ?

- toPolvn}tlL sectors ?

4o be done ---
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What do we hare ?
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R:  Semidossical f:m-tmrsj e_ffut.'vt 1J\WJ 9
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Effective DOF:
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