Direct searches for b’,t’ and neutrinos




THE STANDARD MODEL
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Indirect limits
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Electroweak precision
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LEP Limits
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CDF

1) b’ = Wt
2)t' = Wq
3) N - WI

Indirect searches discussed by E. Nagy.
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Signal & Selection

Selection

2 like-signed leptons
pt>20 GeV

at least isolated
2 jets
pt>20 GeV
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Missing transverse energy
>20 GeV
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2.7/fb




Backgrounds
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Cross-checks
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Cross-check

2 opposite-signed leptons
>=1 et
Missing transverse energy

CDF Run Il Preliminary (2.7 fb™)

>=1 btags

Cross-check
2 like-signed leptons

CDF Run Il Preliminary (2.7 fb™)

Data
Uncert.

=N
(3))

w
o1

L1 Z diboson

IlIllllllllljllllll

0o 1 2 3 4 5 6 7 8 9
Number of Reconstructed Jets

Events/E GeV/c?
o

N N O
o o1 O

-
(3,

10

100 120

140

60
Invariant Dilepton Mass (GeV/c?)

80




Final selection (2.7/fb)

Final selection
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Final selection (2.7 /fb)

arxiv:0912.1057
1‘2',__I I 1 ] I 1 ] I 1 1 I 1 1
- + Data

Events
I
l
I
|
|

Final selection : T[T T B Uncert.”
2 like-signed leptons 08 | /) Signal
2 iets >=1] btags

Missing transverse energy

| Z,Diboson -
I Dilep. tt

ii j Fake Lepton

........... —

..............

0.6

I

04

..............

AL I it )

=)

Number of Jets in Event

11




5-jet e"U” event
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Limits

arxiv:0912.1057

300 l !
----- Predicted onio (0, B)

—— Obs. 95% CL. (¥, B)

— - Exp’d 95% C.L. (¥, B)

. Predicted onio (T5/3 + B)

2001 Obs. 95% C.L. (Ts/3 + B)
i Exp’d 95% C.L. (Ty/3 + B)

3

Cross Section o [fb]

mp > 338 GeV

~.

| | '
300 320 340 360 380 400
Fermion Mass [GeV/c?]

13




Limits

Limit

my > 338 GeV
Impact

Shift the spectrum higher
Same splitting

40-60 GeV

From Tim Tait
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CDF
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Signal & Selection

Selection

1 lepton
ot>20 GeV

4 jets
pt>20 GeV

Missing transverse energy
>20 GeV

Sample

2.8/fb
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Limit z
my > 311 GeV ?

Plans

WagWqg—|+jets with 5/fb
Study WbWb—|+jets mode
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Majorana neutrinos

Production via W has been studied
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Majorana neutrinos

Production via Z

avoids WIN vertex in
production mechanism

One mass point studied for LHC
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Reconstruction

arXiv:1001.1229
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Power
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Conclusions

CDF has strong 4th gen efforts
World’s strongest limits in direct quark searches

Great sensitivity to leptons
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backups
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CDF b’->bZ

—e— 95% CL limit
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