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Weekly Integrated Luminosity (pb')
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Electromagnetic (EM)
Fine Hadronic (FH)
 Calorimeters  Coarse Hadronic (CH) |

Pseudoraptity:n= —r{tang}

Fwd Muon
1<|n|<1.5

-

-

Tracking Detectors

« Silicon Microstrip
Vertex Detector
+ Central Fiber Tracker




e 3P)CII@;5%
e 099 'I; &



Tevatron has demonstrated to
beab am_ga?rm factory
]

B-production

Lifeti c-baryons

b-baryons

Numerous breaktht6tighs:

Bs mixing 15! precise measurement & much more
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95% CL Limits on B(B; — uu)
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6 2 H&*C %< *.T ")
" Forward (F) Central (C)

#& % 06<|n|l <1 In| < 0.6
p, > 2 GeV p, > 1.5 GeV

< * 3 11
3D vertex fit and # Py
baseline cuts on pl ey
- ’ ;I

« Track quality s
« Muon likelihood, dE/dx A
« P(Hp)

. pT(l_j,) __%o.a .
g B,

« Proper decay g ;

time significance ="

—lp 4=

« Pointing angle p g,
« |solation: sideband, | M sideband

P(UH) / [2,., P(track) + p(Hp)] ol T e e T

M(p'n) [GeVreT)
Blinded search region: 5.169 - 5.469 GeV
-/0-10%-22 w03k & 2,



B.->uu analysis gort ey TR SE——
\L\u/y S : 1::: Angle between| & 2: — Wt
A set of 14 discriminating variables, e L oo —
comparing data (sidebands, black)=bkgd s 20000 5
with MC generated events (red) = signal are ™" i —————
studied and trained in a NN: 6 most sensitive L e Sl
variables are shown here: .
E 5o § EEF oo Impact parameter E 14000 :
gl Reawed | TR verexfz | % origherp, =
fﬁ$ 3 fﬁﬁ 20000 e mg h'-:_
!oszzz 10500002 =_ — _-.:: mg :-\_'
oommo % 2 4 6 8 10 12 ;3 uo“ﬁmbw T oo B‘:?l‘[ _o0s
Signal region determined by 5.169<M  (GeV/c?)<5.469 N

Previous sideband regions to estimate the background (here below)

1.669 < M,,,, < 5.169GeV/c? and 5.469 < M,,, < 5.969GeV /= have bee extended.
The Branching fraction is obtained by normalizing to the number of B* J/ K* + -K*

Where N.=number of B%,  + - at 95%CL for N observed and N, expected backg.
stands for the acceptance, for efficiency and f for fragmentation function
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2

NSNSt M +signal (sw)

R 1SE PNV NN

0.4 06 08 1 o

NN Output 5322 5370 5418 5322 5370 5418 65322 5370 6418 5322 5370 5418

My, (MeV/c?)
Reason for excess in 3™ highest NN bin of CC sample?

« Peaking background (B = h*h')?
= Unlikely, not seen in B°
- B°, = H*u signal?
= Unlikely, NN well described for B*

« Combinatorial background?
= Unlikely, no NN bias observed

« Statistical fluctuation?
= Can happen in one out of 80 bins T et emassiGeVic)

COF Run Il Preliminary L_=1 !

g

|

- g’ - K'x*
e -k

[ [ g

[ TSN o
B A2 pxe X e
B - ke R B
] Combnatona backg
B Trvee-tody B decsys

Candidates per 20 MeV/c?
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- Time evolution of B, flavor eigenstates described by Schrodinger equation:

MATTER

[

[

[

-Diagonalize mass (M) and decay (G matrices I
mass eigenstates : [

i

$° . $°

- Flavor eigenstates differ from mass eigenstates and mass eigenvalues are also different:
Ong=my-mg 2|Myy|
B, oscillates with frequency Omg precisely measured by
CDF Om,=17.77 0.12 ps't

2006: first & unprecedently precise measurement (1fb1)
D@ DOn,=18.56 0.87 ps?
And now LHCDb (see later)
- Mass eigenstates have different decay widths
SM

DG=G -G, 2|G, cos( ) where ¢ 4x103

04/09/2011 'o*22 34
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- Up to now, introduced two different phases:

SM =) and

- New Physics affects both phases by same quantity

- If the new physics phase dominates over the SM phases
neglect SM phases and obtain:

04/09/2011 'o*22 34
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- Analogously to the neutral B° system, CP violation in B, system occurs through
interference of decays with and without mixing:

dominant
contribution
from top quark

?

e

New Physics
particles ?

- CP violation phase b in SM is predicted to be very small, O( ?)
- New physics particles running in the mixing diagram may enhance b,
- large b, clear indication of New Physics !

04/09/2011 25



- Extremely physics rich decay mode

- Can measure lifetime, decay width
difference DGand CP violating phase b,

- Decay of B (spin 0) to J/ (spin 1) and

(spin 1) leads to three different
angular momentum final states:
L =0 (s-wave), 2 (d-wave)

L =1 (p-wave)

*6 /(DEFG " @
n VOWX5 & rn rn
n $ N ’+ $
J0-10%22 " *YN-6 *Y &

CP even ( =short lived or light B, if <

CP odd (=long lived or heavy B if '<

r= gy
mmEPF
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X _ ; -
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B ......
++ - - ! X
b o Ny - Ny Ny™ (N, ) —number of
| " — same-sign* * ( )
Nb i Nb events fronB X decay
¢« $ N # 5
A> = (0.506+ 0.043a, + (0.494+ 0.043a;
/ /
B, contribution B, contribution
o I7 | | SHA %5
po 0 = '
agoG(qu® m”X)-G(B%® m_X); q=d,s aqzmtaw)/
G(B, ® niX)+GEB, ® m X) Y T
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75" = 00915
ff>" =0.0042+0.0014
(M =€ 23%) 10°
3C. @4 V -6-8 -6* #*--6%
- &

; =ﬁ¢'dSM _I_ﬁchP
=ﬁ¢'SIVI +ﬁrNP
Non-zero AP, would indicate the presence of new physics
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B # D ’ %5
raw dimuon charge asymmetry raw inclusive muon charge asymmetry
A® N (/mhmh)- N () 4® n(mh)- n(mm)
N (i) + N () n( i) + n(mm)
= (0.564+ 0.053% = (0.955% 0.003%
$ #
! G
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Muon reconstruction asymmetry N* ((\SM’? $g " v ™33 "
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40, V. % 9 %
. | 1 5

AP = (0.506+ 0.043a’, + (0.4944 0.043a’

! 1
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TEVATRON has performed a complete SCAN of TOP PHYS ICS
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B B ) ?!
Still world best single measurement

d'Q) !

3/ 2"
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Remark:
Myp=(173.2 £ 0.9) GeV (0.5%)
myy, =(80.399+0.023) GeV (0.028%)
my ~ 0.005 x my,, ~5 MeV =>mission impossible

«»darequal weights in Higgs limits +2
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m,,=80420x31MeV (0.038%)
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?2+H 0 .$ /0 . A %%

_Nt(p)- N (D) #oo%
N (p)+ N (P)

7 0 7
%

Use the hadronic side t
measure top rapidity. 7

Tag top vs tbar Wﬂ\_>
lepton charge. —"

T 11 23 LR S A H$
»  F  OF °F

_E. E, 2 XE2E E
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1Y "HNI@ %

Y( - Y% ytbar)
Background subtracted, then unfolded back to parton level

Atbar =0 158 0.074 (2 deviation)
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W boson polarization in top decay

Spin=1
Spin=1/2 _
7

Spin=1/2

The SM top decays via EW interaction: Bg(toW) ~ 100%
Top decays as a bare quark (no hadronizations)pz)in info transferred to final states
V-A coupling in the SM  F,® BR(t@ W,b) » mziném _»70%, F »30%, F,»0%
longitudinal fraction f0 ~ 70% t "
left-handed fraction f- ~30%
right-handed fraction f+ ~ 0%
The SM prediction modified in various new physicsli@ts
W polarization fractions are sensitive to non-SWbtcouplings

Use cog* : Angle between lepton (down-type quark) in W feame and the

momentum of the W in the top-quark rest frame
-/0-10*-22 'o*22 34 64




Result from lepton+jets events

Simultaneous measurement:
fo=0.88 #£0.11 (stat)* 0.06 (sys)
f,.=-0.15+#0.07 (stat)#0.06 (syst)
Correlation coefficient of -0.59

As measured central values are unphysical
use Feldman Cousins (FC) method to obtain

confidence level intervals

Model dependent measurements:

fy=0.70£0.07 (stat)20.04 (syst)
constraining {=0.0
f, =-0.01£0.02 (stat)#0.05 (syst)
constraining §=0.7
Upper limit at 95% CL : f<0.12

-/0-10*-22 'o*22 34

FC Contours include
stat+syst uncertainties

Published for PRL publication
FERMILAB-PUB-10-041-E,
Phys. Rev. Lettl05 042002 (2010)
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Simultaneous measurement:
Before b-tagging :

After b-tagging :

Model dependent measurements:
Before b-tagging :

After b-tagging A

Determined upper limit on f+<0.07 at 95% CL
9 ni > A <| <

%

|7
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2 9A (GG: 7 (!

Low Mass Final States

== 1 High Pt Lepton + E + b jets
==P 2 High Pt Leptons + b jets

]—)O High Pt Leptons + 1 + b jets

"L G ! L G
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1+T'CC

M 22+ 9:

Channel Exp/obs Limit
(s/SM)
| WH Inbb (7.5 fb%) 2.712.6
ZH nnbb (7.8 fb}) 2.9/2.3
| ZH FIbb (7.9 fb) 3.9/4.8
| WH Inbb (8.5 fbY) 3.5/4.6
ZH nnbb (8.4 fb}) 4.0/3.2
| zH I*'bb (8.6 fb1) 4.8/4.9
WH Inbb (1.0 fb2) ~25/20
ZH I*I'bb (1.0 fb'Y) ~25/20
VH/VBF jjbb (4.0 fb1) 17.8/9.1
ttH I+jets (7.5 fbl) 11.722.9
ttH jets (5.7 fb1) 20.2/28.1
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Tevatron exploration of BSM
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W events:
- single charged lepton
- high py
- isolated 4, Zd,# hgd
e missing E; from neutrino
(W®mn or en).
- p{"is inferred
Zh , zdo, #H zd
* Muons: central tracker + muon detectors Detailed understanding (~10MeV) of all
 Electrons: central tracker + calorimeter aspects of W is required.

04/09/2011 TEVATRON, Corfu 2010, ASN 105
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