ISAPP 200¢
LNGS - J—um?g"]::efg

2004

DARK Matrer

AND New Twrsics
Bevony THE SKH

A. MRS!ER@

Uer. or  TADovA ,

INFN, PADOVA




L 1wt sTANDARD HoDEL :
A CRITICAL REAMPPRAISAL

J | ,',‘,
I

. ; O~ Lhek OF TR

- %THEORY | U#lFitl\ﬂGU
; hl’:?"‘l
RENORMALIZABILTY! @) o & ean}
( Q (Q“-WEL{ Gr,{ '-'%3,3'

— EXTRAORDINARY L €) 4.9 for apodd
E‘"R‘ Sm{ss | .[) Mo 6& tuﬂ"‘}_

T UNIFIEATION, n}‘}® .
uriermol. Jof & Flavour ProFuem
") ﬁ,{ 'rfaﬁlhﬁ E‘ag

,}7) ﬁrm-‘ﬂu Avasses

- 7‘[ ® ! r:,) Vo AMass

BE | ul L ad‘;u..“.‘:t !l J:.l CKH ].,g.,rhwt.hl .

G The ?:?f:‘:t :I E.:E_..ri | @ SCﬁLﬁR TRuSLEM

im.“ux.’ ) Wm—gl.“:( a) ar ' s
’ Kikg ¥

r"*"L""" ( 4 lulw*ﬁ?ﬂ) ®_ 1’\-‘3_{-“,_1_2 H}mmﬁ, (Ce, Hpe)

: lH'lu]'i “

ZCin, Fone SUPTRESSIOA




m > 413.5 GeV

WANTED |

HIGGS PARTICLE <
_ -

REWARD:
s NOBEL PRIZE

L L

5.EALES
AL LEVY

+1.3
- 0.}

r:..w._ :ﬁnutrp r.nq:nm.- nE.....nuT:L...._% ﬁ._. ..Q...I - ‘:bl

eV ?bq\ N\

Sianificance |



WHY TO0 6o BEYoND THE S M

/

OBSERVATIONAL THEORE TICAL
MOTIWVATIONS MOTIVATIONS
@ PARTICLE PHYSICS @® SH-> SPONT. BROKew
PuENon ENOLOCY EAUGE THEORY W ThouT
- ¥6 HINT FoR ANOMALIES
NEw Trivsics e t
* SH “COLDSu : @p, Ay, A B4 Kg) N o iwhinsic
B Asrestasiicsl meonsistencie s
THYsSLCS
dwTs FoR NEW @ FAILURE T0 ANIWwER
PHYSicS " FUNDANENTAL ,, AUEsTIoN;
- YV NASES AN) Hixiugs l
(o o 2er ) - FLAvoR s
~ DARK HATIER AU §NER6Y = UNIF, 180 E
BARYOGENENS - MiZRARCHY

IvSLATON Isswe




SH FAlLURE To OR(GINM TE

CosMic MATHSR~ANTIHATTER ASTHARETRY

>H

Sl.ILi'ui'l Lk B f_f -) QvanvTvr EFFECTS
NECESSARY (sf.L-.Pr.rn ns )

INGREDIGNTS ‘C?j! » (K PHASE

- puT OF -» ELW Punse TRAuSITOV

EQUILIBRIVNK Ngey 1sk BRBER
FHASE TRANSITION

SH  QUANT\TATIVE i B?l f

FAILVRE - CF?{ = ﬂ!l‘.c[ 1 t‘ﬂfaPﬂL
ﬂ-m 3 atntr‘lhnnﬁ = 1z 'lfutu.u.rq,.
Gufliags = CRH CPF 10~5°

~pr my, >80 GeV phase
+1.l-m1-:L-"i“ in F&;SH

=) Smaﬂ“ cCtossa ver

NEED NEwW PHYSICS BeYowDd GWS STAUDARD
HoDe L

~Tiane Turs. -~ GuT LEPTOGENTS(S :r::.ecr-hlue
.-——--___,_..-\_--""—-" CH.
'Bﬁn.faauuins “nnu-.'!'s... a} .’
mn'tm u .._ “f u.J(_? “HE' Neew, d?ﬂ, <q>
I
A Lﬂ'ﬂﬂtn‘." lﬂt tﬂ'l-;l\ Wre > 10 G“( 'm:u\'lt-?
' .f. sulevheavy bk 5"‘”"’ iﬂ}?{umhhn
v u}t L 'f Iﬂ- }uqu ug -:._.

_ .




WHAT s THE DM MADE ofF ¢

/ 'D-Hﬂrﬁﬂ I-.‘: '[h..i-*' ﬂ-l

\ ﬂh f\ CosM. E.nﬂst.
4f3
Qe 24xi”  withuy=0 Sz He) 12

°N ¢ r!(;‘s Y, batyons {2 < 04
ff ﬂ? {_.ﬂ'{ SH

NoN -BARYow(c bn

cAus FoR /NEw/ PHYSKS
BEYoAd SM

DH RELIC PARTICLES

P

THERHAL NON-THERHAL
ex.t Wy, 10 e AXign
TM_LIJM/ \ Husss *)
HOT CoL> ... ‘“-r' - 4006V
m T " ]:lm‘ i~ 40 GoV
relaivi skic :d Mow refuk: -.:t -4-:- -,._

! trwae shuckure M sho ks short B g




Combined limit LMC/SMC
EROS 1990-99

Spherical stendard halo : M=4 10'* M. within 50 kpc

Halo mass fraction (%)
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