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Motivacoes

Modelo Padrao SU(3) xSU(2) xU(1)

em

Afinidade das previsdes do MP com os experimentos

reducao das incertezas nas medidas dos observaveis

- Validade testada para energias ~ GeV

mas...
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A conferir

« Mecanismo de geragao das massas (Higgs / algo equivalente),
« espectro das massas,

« numero de familias ( = 3),

- matéria escura (80% Universo)

« supersimetria
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Dados experimentais

« UA1/UA2 (p antip) Vs ~ 550 GeV
« SLD (e'e) polarizados s ~ 90 GeV
« LEP(e"e) 90 GeV < +s <200 GeV
« Tevatron (pantip) 1.0 TeV<+s<1.9TeV
- DESY (e/e’ p) +s ~ 300 GeV
(27.5 GeV & 920 GeV)

PDG [1] dados experimentais das propriedades da particulas: massa,
spin, ...
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J=1

A REVIEW GOES HERE - Check our WWW List of Reviews
Z MASS

OUR FIT is obtained using the fit procedure and correlations as determined
by the LEP Electroweak Working Group (see the note “The £ boson” and
ref. LEP-5LC 06). The fit is perfformed using the £ mass and width, the
Z hadronic pole cross section, the ratios of hadronic to leptonic partial
widths, and the & pole forward-backward lepton asymmetries. This set is
believed to be most free of correlations.

The Z-boson mass listed here corresponds to the mass parameter in a
Breit-Wigner distribution with mass dependent width. The value is 34
MeV greater than the real part of the position of the pole (in the enengy-
squared plane) in the £-boson propagator. Also the LEP experiments
have generally assumed a fixed value of the v+ — Z interferences term
based on the standard model. Keeping this term as free parameter leads
to a somewhat larger error on the fitted £ mass. See ACCIARRI 005 and
ABEBIEMDI 04G for a detailed investigation of both thesa issues.

WALLIE [GaV) EVTS DOCUMENT (D TECN  COMMENT
91.18760.0021 OUR FIT
91.1852+0.0030 457M  LABBIENDI  01A OPAL Egg,— 88-94 GeV
01.1863+0.0028 408M  2ABREU 00F DLPH EZE,— 88-04 GeV
01.1898+0.0031 306M  3ACCIARRI  00C L3 EZS8,— 88-04 GeV
91.1885+0.0031 45TM  *BARATE 00C ALEP EZSE,— 83-04 GeV
e » » We do not use the following data for averages, fits, limits, etc. » » »
91.187240.0033 5ABBIENDI  04c OPAL ES8— LEP1 +
130-209 GeV
91.272 +0.032 +0.033 8 ACHARD 04C L3 EZE = 183-200 GeV
91.1875+0.0039 397M  TACCIARRI  00Q L3  E&5= LEP1 +
130-180 GeV
91.151 +0.008 8 MIVABAYASHI 05 TOPZ EZ5 = 57.8 GeV
0174 £0.28 +003 156 SaLITTI 928 UAZ EFP— 630 Gev
0090 403 £02 138 10aRg 80c CDOF EFP—18Tev
91.14 +0.12 480 11 ABRAMS 308 MRK2 ESE— 80-03 GeV
031 410 £30 24  12p1BAJAR 80 UA1 EFP— 546 630 GeV

L ABBIENDI 014 error includes approximately 2.3 MeV due to statistics and 1.8 MeV due
to LEP energy uncertainty.

2 The error includes 1.6 MeV due to LEP energy uncertainty.

3 The error includes 1.8 MeV due to LEP energy uncertainty.

4BARATE 00C error includes appraximately 2.4 MeV due to statistics, 0.2 MeV due to
experimental systematics, and 1.7 MeV due to LEP energy uncertainty.

5 ABBIENDI 04¢ obtain this result using the S—matrix formalism for a combined fit to
their cross section and asymmetry data at the & peak and their data at 130-209 GeV.

Porto Alegre 07/05/2010 The authors have corrected the measurement for the 34 MeV shift with respect to the
’ Breit-Wigner fits.
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Nova Fisica

« Um novo Z'

- Novos Higgs's (neutros, carregados,...)

- Novos bosons carregados

« Oscilacao de neutrinos (Dirac/Majorana)

« Processo com violacao de numeros lepténicos (Majorana)
- Energia escura & matéria escura

« Aumento do regime de energia — 2010/2011

PDG reserva espaco para a Nova Fisica

Nos experimentos extraimos limites de observaveis associados as
particulas, que ainda ndo foram observadas ...
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Higgs Bosons — H® and H*, Searches for

A REVIEW GOES HERE — Check our WWW List of Reviews

STANDARD MODEL H” (Higgs Boson) MASS LIMITS

These limits apply wo the Higes boson of the three-generation Srtandard
Model with the minimal Higgs =coor. For a review and a bibliography, see
the Mowe abowe on “Searches for Higgs Bosons.”

HP Direct Search Limits
Limits on the Standard Model Higes obtained from the study of z0 decays rule our
conclusively its existence in the whole mass region m a0 = 60 GeW. Thes limits,

as well as stronger limits obrained from e™ e™ collisions ar LEP at energies up o
202 GeV, and wealer limits obrained from other sources, have been superseded by the
mose recent data of LEP. They hawe been removed from this compilation, and are
documented in previous editions of this Review of Particle Physics. The same holds
for limits obtained from pPF collisions ar the Tevarron that have been superseded by
more reoent results incorporating a larger integrated luminosity.

In this Section, unless otherwise stated, limics from the four LEP experiments (ALEPH,

DELPHI, L3, and OPAL) are obtained from the study of the ete— — HUz process,
at center-of-mass enargies repomed in the comment lines.

WALLUE | Gel) CL#% DOCUMENT 1D TECN  COMMENT

=114.1 a5 LABDALLAH 04 DLPH E_ < 209 G&V
=112.7 95 LABBIENDI 038 OPAL E_ <209 G&V
»>114.4 s LIHEISTER 030 LEP  E_p, < 200 GeV
=1115 5  L3HEISTER 02 ALEP E_p < 200 GeV
=112.0 95 1 ACHARD 01C L3 Egm < 200 GV

= = = We do not use the following data for averages, fits, limits, 2. = = =

4 AALTONEN  00a CDF  pp— HOX, HO — wwi+)
5 ABAZOV 09c D0 pp— HOWX

6 AALTOMEN 08aF CDF pF— HUZX

TAALTOMEN 08v CDF pp— HYwx

BAMLTONEN 08x CDF pp— HOZx HOwx

O ABAZOV 030 D0 po— HUZX, HOwx
10 apazov o8y DO pp— HOWX
11 apazON 07x D0 pP— HUZX
12 Apazow 06 DO pp— HOX, HO - ww+
13 apazov 060 DO pp— HOwx, HY - ww*
1 gearch for e* e~ — HYZ in the final staes HY — BBwith Z — ¢ vw gf. v 71—
Porto Alegre, 07/05/. and HO — +¥ 1~ with Z — 47

Combination of the resules of all LEP experiments.
3A 30 excess of candidate events compatible wich M near 114 &V is observed in the

combined channels g9 qq, ggff, ggr T .



Crtation: C. Amsler e al (Particle Data Group), PL BGET, 1 (2008) and M9 partial update for the M0 edition [URL: hitp://pdg.Iblgow)

"EAQUIMD 91 limits cbrained from neutron lifetime and asymmetres together with wni-
rarity of the CKM matrix. Manifest lefi-right asymmetry is assumed.

47T BARBIERI £95 limit holds for my,, < 10 MeV.

43 First JODIDIO 86 result assumes m W =2 second is for unconstrained m Wi

A REVIEW GOES HERE - Check our WWW List of Reviews

MASS LIMITS for Z' (Heavy Neutral Vector Boson Other Than Z)

Limits for Z g,

EEM is assumed 1o have couplings with quarks and leprons which are identical o
tho= of £, and decays only o known f2rmicns.

WALUE IGE':' E DOCUMENT 1D TECN COMMENT

= 923 a5 AIAALTONEN OTH CDF  pp, 2, — ete™

1306 a5 S0 ABDALLAH  06C DLPH ete—

1500 95 5L CHEUNG 01 RVUE Electroweak

= = = We do not use the following data for averages, fits, limits, e1c. » = =

= B50 52 ABULENCIA 06L CDF  Repl. by AALTOMEN O7H

= 825 95 *3ABULENCIA 05a CDF g 2y — ete, ntu~
= 300 95 5 acosTa 05 COF  Pp: zfﬁu - T

none 400640 05 ABAZOV 04 D0 pT zsr-n — g7

1018 o5 55 ABBIENDI 04 OPAL &5 e—

= &T0 a5 56 apazov 0l DO pB Zgy— e e

=~ T10 ' 5T ABREU 005 DLPH &7 &

~ BOB 95 5 BARATE 00l ALEP &7 e™

=~ B0Y 95 50 ERLER 99 RVUE Electroweak

= GO0 a5 &0 ApE ofs CDF pP Zy, — eTe ., uwhp~
= 400 a5 ABACHI 06o D0 PP Zgpy — ete—

= 308 95 BLyiLain 048 CHM2 vje— vyeandTue— T,e
= 23T i) B2 ALITTI 03 UAZ T z“EM — qq

none 260-600 05 83 mizzo 03 RVUE pF Zgy — 93

= 426 90 62 aBE O0F VNS &7 e

29 A ALTONEM O7H search for resonances decaying to 7 &~ in pp collisions at 5 =
1.06 Tev.

S0 ABDALLAH D6C use data /3 = 130-207 GV,

51 CHEUNG 018 limit is derived from bounds on contact interactions in a global elecrroweak
anakhysis.

52 ABULEMCIA 06L search for resonances decaying to ete  in PP oollisions at /5 =
1.06 Tev.

53 ABULENCIA 054 search for resonances decaying to electron or muon pairs in pg collisions
ar JE =106 TeV.

EAACOSTA 0%5R search fior resonances decaying to tau kepion pairs in Pp collisions at .5

= 1.96 Te\.
55 ABBIENDI 04c give 95% CL limit on Z-Z° mixing —0.00422 < & <0.00001. /5 = 01
o 207 GeW.
56 ABAZOW O1E =earch for resonances in pP — ete™ ar =18 TeW. They find o -
!
Porto Alegre, 07/05/201 B(Z' — ee)<0.06pb for M, > 500 GeV.
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Extra gauge bosons

SPIRES

HePNAMES o INSTITUTIONS 5 CONFERENCES i EXPERIMENTS i = VIDEDS
[FIND T EXTRA NEUTRAL GAUGE BOSON | Paper 1to 14 of 14
Browse Author | Format) Standard fincl. cites) »| | Sort | No Sort (fagtest) v|
Dizplay again

11 Searching for an Extra Meutral Gauge Boson from Muon Pair Production at LHC.
E Ramirez Barreto, ¥ A. Coutinho, J.5a Borges, . Apr 2010, 13pp. Temporary entry
e-Print arXiv:1004.3269 [hep-ph]

References | LaTeXX{US) | LaTex(EU) | Harvmac | BibTex

Bookmarkable link to this information

21 Extra neutral gauge boson from the 3-3-1 model and the spin correction of top quark pair production at the ILC.
Yao-Bei Liu, (Henan Inst. Sci. Technol) |, Xue-Lei Wang, (Henan Mormal L) . 2009, Spp.
Fublished in Mod.Phys.Lett. A24:1307-1315,2009.

LaTex{US) | LaTex(EL | Harvmac | BEibTeX | Keywords
Bookmarkable link to this information

31 Extra neutral gauge boson from two versions of the 3-3-1 model in future linear colliders.

E. Ramirez Barreto, Yara Do Amaral Coutinho, (Rio de Janeiro Federal L) |, J. Sa Borges, (Rio de Janeiro State L) - Mar 2007 24pp.
Fublished in Eur.Phys.J.C50:909-917 2007 .

e-Print. hep-phf0703099

References | LaTex{US) | LaTexX{EU] | Harvmac | BibTex | Keywords | Cited 10 times

Journal Server [doi: 10.1140/epjc/s 10052-007-0254-2 ]
Bookmarkable link to this information

41 A search for extra neutral gauge boson in the dielectron channel with the DO detector in p - anti-p collisions at ™*(1/2) = 1.96-TeV.
Ming-Cheng Gao, (Columbia L) . FERMILAB-THESIS-2003-24, UMI31-04802, UMI-31-04802-MC, Sep 2003, 176pp.
FhD. Thesis (Advisor: Mike Tuts).

LaTex{US) | LaTex(EL | Harvmac | BibTeX | Keywords
Fermilab Library Server (fulltext available)




Transicao da era do MP

« LHC (Large Hadron Collider)
colisdes entre feixes de protons
detectores: ATLAS, CMS, LHCb, ALICE
2010 E_,— 7TeV (3.5x3.5) &1 for ' «— Sminaiiduce

2014 ECM — 14 TeV (7 X 7) & 100 fb-1 <« «%mhwdl'aém@
« Linear collider ILC (2013) / CLIC (2017)

colisbes entre electrons e positrons

ECM — 500 GeV d 2 TeV & 100 fb-1 <« ;%ﬁu}iwdldd[/e

« confirmacgao da existéncia Z' (efeitos interferéncia)

 medidas mais precisas

Porto Alegre, 07/05/2010 Yara do A. Coutinho (IF-UFRJ)

12



SPIRES.

HeEPNAMES b INSTITUTIONS s CONFERENCES 57 EXPERIMENTS e 2= VIDEOS
FIND T ILC Paper 1 to 25 of 7565
Browse Author | Format: Standard (incl. cites) » | Sort: No Sort (fastesi) - | Next25 | Last |

1) Studies of SUSY processes atILC.

Tomas Lastovicka, (Oxford U) . 2010. 5pp.

Prepared for 17th International Conference on Supersymmetry and the Unification of Fundamental Interactions (SUSY 09), Boston, Massachusetts, 5-10 Jun 2009.
Published in AIP Conf.Proc.1200:425-429,2010.

LaTeX(US) | LaTeX(EU) | Harvmac | BibTeX
Journal Server [doi:10.1063/1.3327607

AIP Conference Server

Conference Info

Bookmarkable link to this information

2) Fine pixel CCD for ILC vertex detector.

Y. Takubo, (Tohoku U.) , H. lkeda, (JAXA, Sagamihara) , K_ ltagaki, (Tohoku U.) , H. Kouno, (Hamamatsu Photonics) , H. Miyamoto, (KEK, Tsukuba) , T. Nagamine, (Tohoku U.) , Y. Sugimoto, (KEK, Tsukuba) , H. Suzuki, (Hamamatsu
Photonics) , H. Yamamoto, (Tohoku U.) . 2008. 9pp.

Published in PoS VERTEX2008:037,2008.

LaTeX{US) | LaTeX(EU) | Harvmac | BibTeX
Proceedings of Science Server

Conference Info

Bookmarkable link to this information

3) Pixel-based vertex and tracking detectors for ILC.
C.J.S. Damerell, (Rutherford) . 2008. 10pp.
Published in Po8 VERTEX2008:029,2008.

LaTeX{US) | LaTeX(EU) | Harvmac | BibTeX
Proceedings of Science Server

Conference Info

Bookmarkable link to this information

ILC/CLIC

HUANG Jin-Shu, LU Gong-Ru, WANG Xue-Lei. Phys.
Rev. D, 2009, 80: 015019; MA Wei, YUE Chong-Xing,
WANG Yong-Zhi. ibid., 2009, 79: 095010

Porto Alegre, 07/05/2010 Yara do A. Coutinho (IF-UFRJ)

|+

m

13



Antes dos dados experimentais do LHC

Continuar a testar o MP

Formular modelos alternativos ou extensoes.

J

aumento dos grupos — mais estados fisicos, misturas
entre eles ... (Nova Fisica / Exdtica)

Porto Alegre, 07/05/2010 Yara do A. Coutinho (IF-UFRJ)
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Modelos contendo Z'

+ 3-3-1 models [2]
- Little Higgs model [3]
» Left-right symmetric models [4]

. Superstring inspired E6 [5]

« Modelos com dimensdes extra (excitagcdes Kaluza-Klein
de bosons de gauge neutros) [6]

com a fenomenologia = a do MP na escala GeV

Porto Alegre, 07/05/2010 Yara do A. Coutinho (IF-UFRJ)
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Caracteristicas Z'

« Massa > 600 GeV
« Largura (2 GeV <Tl<... GeV)
— par de leptons, quarks, bosons de gauge,...
« Leptofdbico ou leptofilico
« Assimetrias (natureza axial)

« Distribuicdes dos produtos finais (influéncias do Z')

Porto Alegre, 07/05/2010 Yara do A. Coutinho (IF-UFRJ)
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Fenomenologia do Z'

« Explorada no momento para a energia do LHC
« Indicios indiretos — decaimentos / efeitos interferéncia
« Dados de precisao (no polo /fora do polo de Z')

. Observacdo em processos com +'s > M.,

« Decaimentos comparados com “background” do MP

« OBJETIVOS: limites nos parametros, separacao de modelos, potencial de
descoberta, ...

Porto Alegre, 07/05/2010 Yara do A. Coutinho (IF-UFRJ)
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Trabalho

800 GeV < M_ <

p+rp—-u +p+X
1200 GeV

Desempenho dos detetores / eliminacao “background”

Cortes (CMS) <<

— cortes em variaveis
massa invariante Mppu > 500 GeV

pseudo rapidity | r]“| <25

p,> 20 GeV
-

Comparacao observaveis entre modelos (sensiveis a Nova Fisica):

1- Distribuicdo em massa invariante

2- AFB

3-Distribuicao em momento transverso

N\

> Comphep

Porto Alegre, 07/05/2010
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FB

« Em colisbes hadrbnicas as diregcdes originais dos quarks nao sao
conhecidas

« As direcOes sao extraidas da cinematica do par leptons, assim

eixo do feixe

Selecionamos dimuons com rapidity |yw| > 0.8

A (SM)~ 0.6

AFB X MW

a direcao do quark =~ direcao do “boost” que conecta o sistema dimuon e o

Porto Alegre, 07/05/2010 Yara do A. Coutinho (IF-UFRJ)
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Distribuicao de momento transverso

Dois polosnas __em M, e M, (ressonancias)

Na mudanca variavel momento fermion - momento transverso fermion, o
Jacobiano introduz o fator

Vsl(s=p;)
maior contribuicao para distribuicao p,

Ns o~ M

elem 77

maximo da distribuicdo em p, ~ M__ /2

® determinacdo da massa das ressonancias

Porto Alegre, 07/05/2010 Yara do A. Coutinho (IF-UFRJ)



P+p 2p +p + X

M= 800 GeV

W 8= 14 Tev

pP+p—ap +p~+X

102

107° F

do/dp,, (pb/GeV)

105

M= 1200 GeV

W 8= 14 TeW

Ty B e s it il

pe— ot

g
L s
Ll "™

Sym LR

« 331 RHM

E;x
331 MIN
SM

P+p—=p +p + X

M;-= 1000 GeV

W 8= 14 TeV

== Sym LA
- - EE-?-

==== 331 RHN
----- 331 MIN

P

400
(GeV)

P,

Pico do Jacobiano

bl Ll




(pbVGeV)

T

dev'dM

(pb/GeV)

e

deidM

P+p = p +p =X

1'}'1 T T T T
My = B0 GeV — = Sym LR
V- EE-?-
1w0*E {8=T7 TeV =mm= 331 RHN
! awens 331 MIN
".% — S
3 ..r"”lﬂI 1 e E
"}'3 e .".”.H J"‘r ‘\ W,
o5 .
[
105 f
10°% : .
500 GO0 TOD 00 S0 1000
(G
P+p s p +p =X
102 T -
M, = 1200 GeV == Sym LA
|- - EE.?_
i V8=T7TeV r === 331RHN |
10?2 Y vwass 331 MIN
F ‘." — S0

1100 1200
M (GeV)

1300

dev' dM

(phi GeV)

B

-
=
b

-
=
in

10%

P+p = p +p +X

L L 1 1

Mz = 1000 GeV

V& =T TeV

— = Sym LR
- - EE.I

==== 331 AHN
----- 331 MIN

. s S

iV

E_=7TeV




|:|nr||:||r:-||l (pb'GeV)

1075

10!

P+p—ap +p~+X

M. = 800 GeV e Sym LR
i EE?-
| ==ma I31 HHM
5=T Te¥
b 331 MIN ;
RS- T
'
'
A
R -
L —]
sy,
P et e
’? i ik K -
. ‘1‘)" - ) L
F .':-' p"' "J‘ ‘. .
bpory® oo ~., T
p‘r- -!‘*”. } 3
"‘- “1,1 ""i-
- -, Ry
1040 2000 300 300 500 00
P, (GeV)
P+p—p +p - +X
I.II-= 1200 Gay m— Sym LR
T EE.}-
| ==ma I31 HHM
5=T TeV
: 331 MIN .
- T
q-—ﬂl#“*’fl ;
':“-.-r-"r'lli-l-m-.
L il T 1.0 Ll s
3 1\
oy
" L L "‘-_} " .i'l"
100 200 J00 400 S0 &00 T BOO

dndp,llﬁphlﬂa‘nf:l

1o

102 F

107

10° F

105

p+p = p +p +X

M. = 1000 GeV

V& =TTeV

i - - Es.:.l
=mmm 331 BHM
----- 331 MM

T

P,
E_=7TeV




Conclusoes e perspectivas

 A__ parece separar os modelos
. p, fornece assinatura para o pico do Jacobiano associado ao Z

# eventos  3x10% - 12x10%
ECM — 14 TeV (7 X 7) & 100 fb-1 <« gmu’mﬁdl'a/aa{e

#eventos 40 - 140
. ECM — 7 TeV (3.5 x3.5) &1 b " — Yminciidtucte

doi:10.1016/j.physletb.2010.04.039

Importante: comparacao entre as previsdoes dos modelos,

modelos

escolha de observaveis que levam a discriminacao entre

Porto Alegre, 07/05/2010 Yara do A. Coutinho (IF-UFRJ)
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