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ff);b__‘: - WaVve
= spacetime w/ covariantly - constant,
null Kz'[ll'rzg freldd

ds? = =2 du dv — Flux®) du® + dx®dx’

e all curvatyre inyariants vawnish

? C’.XQCf soln. to classical S‘?fr'in? f/?eorg

p lay 6. wave
A% o =2 dur oly — ft’g‘ @ xx du’ + oxolx®

» has extra planar sz#mmefrg

* arises as Pemose Limit :

| N
> /A

(zoom-in on null geod-)

= encodes 1-d slice of pareat” ST

11 i
BMN plane wave

:{Cd' = /-42 é.,‘ [maxfma!ha symmefrr‘c)

Matter content of plane waves

ds®= -2 dudy - ﬁ','(MM"x"du‘ v dx‘dx*

e,

P - waves: F(H,x':)
Ruu = _%sz F(q,x") = fr- f:d.(u) ~ T;q

o Jacuum plame waves Vd

trf; =0 > can't be spherically symmetric

. max:’ma//g sgmmefn'c plane waves f, :
fy =

4 = l?w,, :Gf-/f""() = can? be vacuum ..

In [0-D IR Su4RA :

J fam[ly of solutions w/ metric &,
‘Sup}oor‘fed bg combimation of KK 3 ferm ¢ RR S-form.

. gem.-ric member :  U(2) xU(2) J..S(J»f.gp.

. just RR S-form < fenrose limit of AdS; x s*

\50(({) % SO(‘r) ; mam'mq“a super'sammetn'c

+ Just KR 3- form <—-§—a Ofo w/ NS-NS [B-field
H(‘f) f.sum.ap.
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Overview :

Can pp-waves adwmit horizons ¢
— No:  cov. const null KE. => A horizon
(hep-ml0210234)

— cConfirmed by causal structure

has :'nferest:'ng properties (hepéh f2211195)

Can vacuum solu's vl null KF. adwmit horizons ?

- /\/0,' can solve cx,a.’.fc.fﬂg —» new Ssolu's

(hep-th/0211206)

lan non-vac. soln's w/ null K.F. admit horizons?

- YeS;

can construet from asymyp. flat

SUSY soln's w/ horizong

~ asymp.  Vac, plqne wave x flat

(hep*th/chr:zOé)
Can we obtain BHs w/ BMN asymyptotics ¢

_.//.
> YES
el asymp. (maxfmm'fa ram) p/ane wave black Sfrfugs

»

metr:’caﬂa BMN |, but Jdifferent matter support

nard to construct df'rtcﬂa

(hep-tuo306131)

Generalized defn. of a black hole

in asymp. Flat ST,

=> define

H = I [7]

BH =
mvisible to anggtotz'c observers

region of spacetime

BH = vegion of ST invisible to
observers who are "ar‘bi‘fr‘ar‘fl# }qr.

. generaHg mur‘kg
but makes sense m pP-waves

() a
trivial to get arb. far along null K.F (W)

2_?2( { non-existence of BH)

j horizon =

and arb. /arge

V po = (“o, Vo, X;’)

Vie , Xy

- 00
/

A causal curve 7 pra;o.ﬂ'(w,vn%fo;
]

(in fact, will show: u+g)
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anck noles in p/ ane waves

e can't petaim horizon
n tafa'mg a Penrose liwit
e.q.

(e T T3

(21.,;); = flat ;  my retains sfngu/arz‘z’,-d)

»  plane wave:

ds* = =2 dy oy — fL-‘- @) XX du® + olxolxt
is fnvariant under (const) rescaling
Xt — A x*
v — Aty

= no speeial {x°, vy to support

“ I/lr) r‘.'.ZOVL .
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