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New heavy gauge bosons

To solve known shortcomings of the Standard Model, extensions have been
proposed. The SM gauge group SU(3)xS5U(2),xU(1)y can be extended by:

- An extra U(1) group, giving rise to a neutral heavy vector boson Z’
- An extra SU(2) group, giving rise to a charged heavy vector boson W’

Model examples:
- Sequential Standard Model (SSM): new bosons have similar couplings as
W, Z in SM

- Left-right symmetric models: SU(2),xSU(2)g

- Superstring-inspired E, models: E, — SO(10)xU(1),, — SU(5)xU(1). xU(1),,.
Only one linear combination G leads to particles at the TeV scale:
G = cosB U(1),- sinB U(1),,. 6 = 0: y-model

- More complicated scenarios predict a tower of new gauge bosons (W", Z",
or gravitons G"), such as technicolor or extra dimension models.
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Many Z’ models predict narrow resonances decaying to dileptons.
Event selection:

E; (e4,€,) > 35 GeV, pr(uq,u,) > 45 GeV, plus isolation criteria
Backgrounds:

- Z/v*, tt, tW, WV, Z — 1, multijets with 21 jet reconstructed as lepton
- estimated by fitting data with appropriate function
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generation fermions. Final states studied: t.t,, T.T,, T,T
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Models studied:

- W’ With SM-like couplings, with W’¢,, — tb allowed
- Kaluza-Klein W2, in split UED framework

Event selection: ~back-to-back isol.(+E;™, energy-balanced
Backgrounds: W — v, QCD, tt+single top, DY, VV from data
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W’ — [v with W-W’ interference

A left-handed W,’ can interfere with the W. Studies were performed with 7 TeV
data. Limits for a Wy’ have also been derived.
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W’ — tb

* W’ decays to leptons suppressed if M(vg) > M(W’) — search in hadronic final
states important. Decay chain: W’ — tb — Wbb — [vbb.

Event selection: isol.e(u) with p; > 35(32) GeV, EJet0¢t2) > 100(40) GeV, > 1 b-tag
Backgrounds: tt+single top, W(— [v)+jets, Z/y* (— ll)+jets, QCD, VV

New BDT analysis for signal/background CIS Preliminary 5.0 fb at\s = 7 TeV
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qu, Vst

W’ — tb

Most general model-independent LO Lagrangian for a W’ coupling to SM fermions:

L_ gwfzfy,u( (1+7)+a’ff(
Mass limit and constraints of W’
gauge coupling for a set of left- and
right-handed coupling combinations
have been set:

_ Cl\{lS P‘relir‘nipa‘ry ___ 50fb at Vs = 7TeV |
-8_ = | | —‘ Boos e‘t al., PLB‘655 (2007) 245 250
: : —e— 95% C.L. observed i
..'9. ------ 95% C.L. expected
1\ 1 [ =10 expected —
‘;‘I - [ ] 20 expected =
g i M(WR’) > 1.85 TeV ]
o
\D/ 10'15* E
; BDT Analysi
10° ? e/u+jets S:a::l:1 E
I 1 1 1
800 1000 1200 1400 1600 1800 2000 2200
W's Mass [GeV]
C.-E. Wulz

/ L,R LR __ LR L.R
))Wuf]—'_hc aud = Qg a’tb =a”
CMS, 5.0 fb'at (s=7 TeV
o AL I LA L
8 B
- 1600
0.8 1141500
: 1 1400
0.6= 1 —
B 1300 >
- | <)
B I —1200:*
04 - =
" Invariant Mass Analysis | 1100 =
L L l
03l 95% CL Observed | 1000
I | —900
0 PRI R AN T ST SR NN ST ST NNT { | i |
0 02 04 06 038 1 800
aL

Contours of W’
Lt b1, 1 observed 95% CL cross-section upper limit
equals the predicted cross-section

8

mass at which the

ICHEP, July 2012



W’ — td

« Tevatron measurement of forward-backward asymmetry at high tt inv. mass

At — Ne(n=0)—Ne(n<0)
EB ™ Ni(n>0)4Nt(n<0)
* Possible explanation: light W’
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* N(W’7) > N(W’*) at LHC -> aids in reconstructing the W’

Decay chain: %
pp — tW’ — ttd, 2
with semileptonic t-decays plus 8
a jet in final state. 8
Difference of yields for t'+d and t*+d
invariant mass distributions (charge
assignment from leptonic top decay):
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W’ — td
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W’y = ZW — [ljj, Gge — ZZ — [lj] . ﬁ< 1
 2-fermion systems boosted for heavy resonance >NWW\

Event selection: W’%k: .
based on high-p; Z candidates from lepton pair and e

wide jet well separated from leptons
Backgrounds: from data 95% CL exclusion limits
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Conclusions

CMS has studied scenarios for new heavy gauge bosons.

Although no signhals for new physics have been found yet,
limits on masses and other quantities have been set.

Details may be found here:

ICHEP, July 2012




