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IVIU|tas medldas desde a descoberta'

'nggs no Modelo Padrao e Proprledades Procuras de hovos Bosdes de nggs § . '

. 2 ..

§ o Mass and couplings (ZZ+WW+yy): - . « _H/h/A>tT: -
: . — Phys. Lett. B 726.(2013), pp. 88-119 * - _ ATLAS- CONF 2014 049 ATLAS CONF 2014- 005~

. _(Updated Mass): arXiv: 1406.3827 . . e X-Shh->4b: i :

* - (Updated: Coup[mg vy): arX|v B .« H+ > Ty ATLAS- CONF 2013 090

. (UpdatedCoule g Z) arXuv 1408 5191 s JHEPO3(2013)O76 ol e

- : _ B s H+Dcss: .
.. Sle d parity (ZZ. | ; . " Eur.Phys. J. C, 73 6 (2013) 2465 o
) L R . H-? WW (2HDM): ATLAS- CONF-2013-027- e .

H—)W 2 ATLAS

. X->hh->yybb: ATLAS-HIGG-2013:29,
" H - Zy: ATLAS-CONF-2013-000R . Milgibioagicascadadl®t. . .
© H-> bb: ATLAS-CORF-2013-079 - i

H - tr: ATLAS-CONF-2013-108

, % Higgs Couplings and w.

*  H- pu: ATLAS-HIGG-2013-07 o e RS0 10 ¢
*  H- invisible: . g
Phys. Rev. Lett. 112, 201802 (2014) It is an old maxim of
ttH(yy): ATLAS-CONF-2014-043 - mine that when you have
*  VH(WW): ATLAS-CONF-2013-075 excluded the,
- Phys. Lett. B 726 (2013), pp. 120-14 impossible, whatever

H - ZZ (on-shell cross-section and pT): ATLAS- remains,-however
CONF-2014-044 (off-shell cross-section) ATLAS- improbable, must be the
CONF-2014-042 “truth.'

Sherlock Holmes

-The Beryl Coronet
05/09/14 Multi-Higgs 2014, Lisboa




~ Massa do bosdo de Higgs
| arXiv:1406.327, submied to Phys.Rev.D

ATLAS —— Combined yy+ZZ*
Vs=7TeV [Ldt=451b" — Hoyy
—H->ZZ" > 41

Vs =8TeV |Ldt=20.3fb"
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Months since 4 July 2012

. Ultimo's resultados: m,,= 125.36+ 0. 37 (stat.) +0.18 .(sfyst.)'G.eV

= 125.98 £ 0.42 (stat.) £ 0.28 (syst.) GeV

. mzz— 124.51 + 0.52(stat.) £ 0. 06(syst ) GeV

05/09/14

Multi-Higgs 2014, Lisboa 10



0 Bosdo de Higgs no LIP

Colaboramos na descobertaI
— Estudos nos canais de H—>WW e H—>bb

— Queremos medir o acoplamento entre o)
Higgs e os quarks b e do quark'top

-— Queremos medii os nUmeros quantlcos de
CP e outros do bos3o de Higgs

e A Iongo prazo: acoplamentos do nggs asi
proprlo . .

05/09/14 Multi-Higgs 2014, Lisboa
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O Futuro do nggs no LHC

Energla do centro de massa das collsoes mals alta.. R .
— Aumenta mwto a capacwlade de descobrir partlculas mwto pesadas

Aumenta a taxa de contagem dos canais de produgao do Higgs
Nalguns casos aumenta mwto mais do que o ruido de fundo como o ttH

. . 1 %
™ : . : 4 s z .
B " : 3 ot $ois . 2 S .
. 5 % i e : i : .
.
.

Interactions of constituents of the colliding protons, the so called - ; J1.2 Cross section ratios: 14 (13) TeV / 8 TeV
partons (quarks, gluons) Minimum bias .

77 J2.1
WH 2.1
t (s-channel) ~J2.2
H (ggF) =26 And: pp — H#(500) + X: 14 TeV/8 TeV ~ 7
H (VBF) - J2.6
t (t-channel) ~=92.8
tt J3.9
ttH  p— 4.7
stop pair (0.7 TeV) 111 (for 13 TeV /8 TeV: 8.4)
stop pair (0.9 TeV) J16 (for13Tev/8TeV: 12)
gluino pair (1.5 TeV) I 72 (for 13 TeV /8 TeV: 46)
gluino pair (2.5 TeV) _— — - - 5700 (13/8:2700)
3 Z'SSM (3 TeV)
P, ... momentum proton 1 Pparton: ... Momentum parton 1 Q" (4Tev)
Pe: ... momentum proton 2 Prarton: ... momentum parton 2 QBH (6 TeV)

interaction vertex 10000 100000

proton 1 proton 2

05/09/14 Multi-Higgs 2014, Lisboa 12
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% O Grande Colisionador de Hadroes

tunel de 27 km a 100m de profundidade

9,300 magnetos (para curvar e focar)

7,600 km de cabos supercondutores

Temperatura -271 C, mais frio do que o espaco

Vdacuo quase perfeito (10™ atm, Lua...)

Poténcia 120 MW (consumo de Coimbra)

Armazena 300 milhdes de Joules

Pacotes de 100 mil milhdes de protdes

D3o 11,000 voltas/segundo

99.9999991 % da velocidade da luz

Densidade de energia como a de
1/1,000,000,000,000 s depois do Big Bang

Custo 3.1 mil milhdes euros (menos que um

porta-avides) + os detectores



Modos de producao do bosao de Higgs
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But there is more...

~0906.0954v2 [hep-ph]

. = WO\ ]

We know the SM is incomplete & — Perturbativity bound ]

. . T C ] S_ta_bility bound - N
For a low Higgs mass relative to the top = *°f =2 £ FinteT metatablty bound
quark mass’ the qua rtic Higgs Self_ 250:— A=m Shown are 1o error bands, w/o theoretical errors —:
coupling runs at high energy towards E ]
lower values. w00 - =
At some point it would turn negative 5 ——
indicating that the vacuum is unstable. bl B
The universe could decay into a more ,ood;ﬁs/g%’:—wﬁ
stable lower energy vacuum state. 1o, (A/GeV)
Unless new physics appears at some  § . F = soomybouna | 3
energy scale F 14 E B ZoroT metastability bound- E
The Higgs sector can give important 1352— E
clues to constrain new physics beyond e E
the SIVI :E:E—at>95%CL
It is a great way to search for new 15 - t / _
physics! 1o W
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E o Higgs !

=Quais as propriedades ?
*spin O+
*massa 125.5 GeV
*acoplamentos previstos pelo Modelo |
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Como se detectam particulas
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= N Eagora?...‘c-
0 Modelo Standard NAO pode sero puzzle completoI

Ha uma dindmica subjacegte ao mecanlsmo de nggs?

" Porque é que a forga das mteracgoes e as massas das partlculas 530
‘tdo diferentes?. . | .

B porque é que a expansao do umverso é acelerada'-’ Energla écuraI

© Original Artist:
Repr:d uction: nghtq obtainable from
A

oonStock.com




BOSONS —l

FERMIONS
’ First Second Third
Generation Generation Generation
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| MatériaEscura

DISTRIBUTION OF DARK MATTER IN NGC 3198

200

NGC 3198

F g |

* Sabemos que existe:
— Rotacao de galaxias
— Radiacao de fundo 20 e

Radius (kpe)

— Microlensing

 Mas nao sabemos o que é!
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Galaxy Cluster Abell 2218
NASA, A. Fruchter and the ERO Team (STScl, ST-ECF) « STScl-PRC00-08 -
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Unificagdo das interacgdes?
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