GREX 2004
Nice 27-29 6crt4

| / .
PHENOHE N0 Lo 61E
DE LA
~horie DES CORDES:

él'GNAU ¥ GRAVITAT (WNVELS PoSSIBLES

T hibault Damour
IHES



STRING- INSPIRED  PHENOMENG Lo G

0 No CLEAR UNDERSTANDIAG- oF HoW To FIT OUR WORLD ly(TH /b SRIMG
THED
= DIScuss (PUENoHEwoLoGICAL) Pnﬂfsluﬂgg OPEN NEW EXPERIMEATAL

OPPoRTVMT (ES
(« ) )) [
S TRING® Thee RY |
i |
//1 — . S iy - W
EXTENDED | | LlGHT BRANE, Eg%% STRING.
MAs LESS SPECTRUM FARGE EFFECTS (OsHoLogy
S PECTRUM EXTRA-DIMEASoi
- ) - 3 NEw
== (NCoH A
o) MoDuLi () TE Hopieiey
KAU)ZA KLE/AJ EAUE— DFQUPLMG 2 X
@ (x) GRAVLT}' HO)iFJr-p 6F :::R'
MODUL] (x) GRAVY f M, a;pms

C’SHO[&y
Bﬁ"’ (x) Jeawaaipg
ve e ? EFh‘:.CU !
,L {NCofnaz,oa/

Ay Reranvigg,

LonG-RANGE SHORT- RAN 6¢ ASTROPHY Sz
M oDIFi AT 60 MO DIFICATION i
OF &ﬂﬂrw‘fj OF GRAvTY _
VARIOYS
a CosmoLo6UAL
4 S|6VALS
<

V



-s
Broub.. Jacobion.. Brundenbager. - B.Cotne... Sturobinsky.. Dimcelisom.
Kaﬂdjur %UJ}. . Shenber... S(.haﬂlh---PD/U?d.tC... 'Puﬂ(m_ Swarbim -
Run.gg Eﬁ“z A/amo}»a«ae:s.-- AW&M-QM”&& - Unnulia. Gawbine.

VARIOUS PHENoMENMOLOGT CAL  POSS(BILITIES

) . 3
MOpFIED DISPERSIoN LAWS . E2= m2,.p2 . p ) B 4.
BIRE FRINGENCE pF VACUUM Dt (k] (4 + A A [&]+--)
VIOLATIbM 8F LoRswTz IV VARIANCE
DEFORHATION 6F LORENTZ InvaR ANCE

PARTILLE: CREATOLN By [2x PAM SI0N o
QUANM TV DE-COHBRENCE , PURE STATES — MWUED STATES |

LOW-ENERGY MPRINTS OF ¢ lz/ﬁ.gj--;,@t;).DHy.f:'c5

VARIODS 0B SERVATIONAL W A2 DOWS

MoDiFIcaTiown OF cM R ’5 CE (E}cmv!‘wlf = MicroescopE ./)

GREISBN- ZATS 6 P/N- ik yzmin ( GZK) THRESHOLD
VLTRA HIGH-ENBRGY CoSHIC RAYS
E—RAY RACK GREVAD 3
TIMwwG e ¥-RAY BURETS ©OR VY
SYN CHROTRON RADIATION From CRAR NME BULA
1 1 DA ThooRCTICAL DIFFICoLTiES
v IF GFRECTS oK e
Mt P* M} J seveee cousmaians FROM
PREsenT DATH

Rov Go CONCLYS 160

2
¢ IF More Cwi‘smemtoc_ ﬂ‘ = : TOO SHALL To §E 6BSCRVE)

b
My
+ OTHER POssIBLE sienaLs (v RELATIVISTIC JASTROPHYSICS

DSuAL  EXTREMAL LIKIT FoR BLAG HoLcs .

. 2 2 2
W ‘D:Lf‘ GHM < 5:{1-5: -+ Cg/ Caw BE Liwkap TO BES cowp,

MNOT LiwkeEp TO SPS} HOMIRED 10 DD § (ng,g)

= ? “ SUPER SPINARS * ? [Hor?am, Gimon )

E}r grm
thSed om Super‘méms 75%\12«&«) > ?STAB!L-ri‘y 7



VARIOUS  COSMo)loG| AL SCENARIDS

STANDARD CoSMokosica GR (S VALID

4 it 4
* TSCENARID" TO BxPLam | g4 parn @ with V@) rery
WHY UMVERSE 50 LARGE

V FLAT
§o Hﬂuoaensoojf -+ ELDMwa'S T_/
P M2 IV; 2 ’;_CP Vi
6‘“ Pé @i Aup 7-v Hp_k, «i
4 A 4
QUALTIR FLyCT == Tie 9
oo e
“5x1076> 3 Suace prane reg
M T e

© STRIVG THeoRy CHALLENGES
o FIUD A WATURAL CAWDIDATE 2R TiE W FLpron Figtp
ce. DiATow  (Vemeziawp, Gasperine - )

SEPARATION OF D_SRAWES ( ) m&','Tc‘yg) P“W" @kuab/. Kk[l/‘n%c# \

o GET GR, wiTuoeT  DIlAmw KopuLl EFFECTS Wity “YaLy
INFLATON & (TRosvcute “STeERY DescTions i V(P & % )
e,

EG. WARPED FLUX COMPACTIF(CATOLS ( Gl'fu{.'«(f.!' 5@/ Flhide. Kotk del.
s

o ARRANGE EMsTRUCE OF SLOW-ROLL REGiokS OF 1/5?)
56. LARGE BRAVE JEIMATIOL, .

DR SYMAETR(C T
( 'DvaJd-‘,‘l}ﬁ-) =3 KKLunT £ WFIM&T‘NJ ; /’—\
(Trevede ...

; ¢ . e
OR G -DERIVATIvE TERMS u,d{@ i/ Hﬁ'»?%f"# oy V(@) (SIIVUZJ[(&&T&:?)
4% ¥ = |
w fa h'l“j(tt@" (MMMZ-P:‘@ ,:Da.ua«r/ Hu‘.hqmp GW“/H“%“OV )
o0 TUNE-n SOME SMALL PARAMETER (M~ 10°%) To ARRAVGE gfv.j‘rfe; 5
o INCORPORATE STANDMD MODEL AkY ARUAVGe FOR. RE ff?/‘rTf'LC-

o 1 ARRANGE [MTIAL CONPITIONS | OR VSE CANTHROPUC - Like" ARGUMELTS



VARIOUS COSHOLOGICAL SIGNALS

LARGE ! SHALL

e TILT 6F OWER S
A AR POSITIVE / NE GAT\VE

d my
d Imk

o Now GAUFSJAJ/,':}V EC. DBL = LoweR Bovkp ow Wok GAuipunty
(A Leshohita Siversten. Tom)

OTHEL Keopeyg 9 WNEGUOGL; A/M—mmkmfy

® TEWMSoR COMPONENT o BRI o LARGE, BBSGRVABLE F:3ipe Mh%'
oF CHMB sPecrrvM

o COSMI( SUPRR-STRINGS ( Coptpaml / H&“’; ?J‘A“ESH,'

FORHED FROM  Bpavs- BeAvg Dvdz,', Ve Lok 5 5

ANNLATOG  ( couner TACHYp0 )

&p CRAVITATIVAL WAVE BURSTS  ( Damew, Vibwkia )



GRrAviTATIONAL Wave Buests Feon Haswve (7R mw6ES i

C:D amsar, /ilkim 00 ]

]

—d__J

G‘PUTENSMU !'lfﬂ

SPIky BURsST
GW ampumopc

P@ -21
o 215 “—SEWSITIVITY LevEl of
=t Heoq/ VRGO
225
23
EXPECTED FpoH 25
F on P smarwés H
iy CurReEnT WMOPELS 245 !
3,(506y)

Kachu ¢! YQWAEJ[E‘I‘%& 857
) Y
FIG. 1. Gravitational wavé amplitude of bursts emitted by cosmic string cusps (upger curves) and kinks (lower curve) in the
LIGO/VIRGO frequency band, as a function of the parameter & = 506G p (i a base-10 log-log plot). The upper curve assumes
that the average number of cusps per loop oscillation is ¢ = 1. The middle curve assumes ¢ = 0.1. The lower curve gives the
kink signal (assuming only one kink per loop). The horizontal dashed line: indicate the one sigma noise levels (after optimal
filtering} of LIGO 1 (initial detector) and LIGO 2 {advanced configuration). The short-dashed line indicates the “confusion”
amplitude noise of the stochastic GW background.
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FIG 20 Gravitational wave amplitude of bists emitted by cosmic string cusps (epper curves) an kinks (lower curve) in
the LISA frequency baned, as a function of the parasaeter e = 50 G e (i a bose-10 log-dog plot). The sicaning of the three solid
curves 15 as in Fig. 1. The short-dashed slanted caeve indicates the confusiar noise. The lower long-dashed line indicates the
one sigma noise level (after optimal filtering) of LISA
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Figure 5: 95%-confidence-level constraints on ISL-violating Yukawa interactions

with | gm < A < 1 em. The heavy curves give experimental upper limits (the

Lamoreaux constraint was computed in Reference (151)). Theoretical expecta-

tions for extra dimensions (56), moduli (101), dilaton (102), and radion (83) are

shown as well.
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