Resume de conference
Hiver 06
(Moriond EW)

Avertissement :

e Cerésume est:
- tres incomplet
- completement subjectif

 Pour plus de résultats et détails :
http://moriond.in2p3.fr/EW/2006/Transparencies/index.html
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+ Beaucoup de donnees
-- Surtout ameliorations d analyses existantes
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Contenu

e Tevatron:

- Physique du Top

- Recherche du Higgs : prévisions pour Run Il
 Matrice CKM, violation CP :

- B-factories

- Premieres mesures de Bs au Tevatron !
* Belle : premieres données a Y(5S) -> B s
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Physique du Top au Tevatron

e 1 fb-1 enreqistre par DO et CDF (10x Run I).
e ~ 7000 paires tt produites par expérience
e Début de mesures de précision

, i W
4 = = P
. . b
Booster Vs = 1.96 TeV =
antiproton Lt

P~ Do

L LEC Bl Events (S+B) in 680-750 pb-! (CDF)

Pretag | =21 b tag | 2 b tags

& i Tjedear. )\ Dilepton 64 27 7
& Recycler -
T s | Lepton + Jets| 360 252 57

T ;gl{ All-hadronic 0O(600)
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Top Quark Physics

Production Cross-Section Tevatron Run [:  top quark discovery
Production Kinematics Tevatron Run II: high precision tests ...
Spin Polarization Why is top so heavy ?

Production via interm. Resonances Is top/third generation special ?

t' Production Is top involved in EWSB ?

Top Mass Is top connected to new physics ?
Top Charge
Top Lifetime @

Top Spin Anomalous Couplings
/ CP Violation
Rare / non-SM Decays
Branching Fractions
CKM matrix element |V_ |

e

W Helicity

Very rich Top Physics program at the Tevatron.
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Mesure de la masse du top

 Important parametre EW : |

. / 4 —LEPZ and Tevatron (prel.
e Erreur dominante : échelle %] 7 = ieereney
d'énergie des jets.

80.3 -

R.;J f‘f? cone | 1A
# glel / B article ) ) j )
! | ﬁ} ~iF 150 175 200
|
1|| '.-'r:' m, |GeV]
' II
¥ 1
1
1|1 M =— /1 V
| ” f \/5 f
(o} —> de—(o M
\. , = A = !
» R " 173.9GeV/(?
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Calibration £
In-situ des jets &

avec W hadronique

Events/(15 GeVic’)

Meilleure mesure
individuelle:

2 Mai 2006
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Mass of the Top Quark (*Preliminary)

oo [GEVIC?]
167.4 £ 11.4
168.4 +12.8
1645+ 55
1766+ 11.8
176.1+ 7.3
180.1+ 5.3
1734+ 238
1706+ 4.6
186.0+11.5

v°/dof = 8.1/8
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Prévisions pour Run Il :

J—
el

CDF Top Mass Uncertainty

(I+| and |+j channels combined)
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¥ CDF Results Mﬁf*iﬂ'
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Search for Top Production via intermediate Resonances (1)

CDF Run 2 preliminary, L=682pb"'

o { —8— Fxpached imit at Ba%h Ol

Does something new produce top pairs (at DO ) ?
- lepton+=4 jets with >1b-tag in 370pb™.
- kinematic fit to tthar hypothesis.
- fix SM tthar production to expected rate (6.7pb ). ;

Expectad limit at 85% 2L =0

Expected limit at 95% C.L. =2u
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{41

—&— O@served lirtil at B5% GL

Lestephai &1, =1.2% My

- ho 5|gn|f|cant excess observed. TS N -
. . . el . <
- interpret in terms of mass limit in possible model, R 5 GeV/
e.g. topcolor assisted technicolor Z' (hep-ph/9911288) T
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Top' Quark Search

Can we find something new with large mass and top properties?
- heavy 4™ generation quark (He et al, hep-ph/0102144)
- search for t' ~ Wq in lepton + jets + missing E_ events (CDF 347pb™

- try to remain model independent
- reconstruct t' candidate mass

CDF Run 2 347 pb-1

3 3 | Preliminary 1'->Wq, >4jels| -
- fit templates in (H, M.) Hy V5 Mhago.
30 ﬁ;ﬁfﬁ
' : o .
t' cross section limit. 20! " ity 205 Gev |
310;- CDF Run 2 347 Pb'1 10t
g Preliminary
T | t--Wd, = 4oto 200 300 400 500 600
HT Vs Migco g =
-gT -¥pected . Hr (GeV)
= observed 95% CL theo 100 . .
=1 upper limit | CDF Run 2 347 pb-! .
Lo} go} Preliminary 1' s\Wq, =4 jets|
'® | theoretical prediction . Hr vs Myaco
B | (Bonciani et al.) 6ot NMu2d
150 200 250 300 350 400 i
t' mass (GeV) 40r m{t)= 225 GeV
translate cross section limit into a t' prime mass limit of 29
196 — 207 GeV/c? @ 95 CL |
. . 0 200 300
expect m(t') > 300 GeV/c’ with 2fb™" unless ... Moo (GeV)
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Top Quark Charge ()

Very first measurement of one of the most fundamental top properties:

Standard Model: Alternative Model: -1/3e

-1/3e
+2/3e @ ? ~4/3e Q
o N\ 0e o \ e
e Q- 1« Q—@ D@ Run I Preliminary

+1e @D e @ #top 1
- discriminate b and bbar with jet charge algorithm, * :g:gg;igg Do
_Efop?;? ] + Data .
4= s p?;? , pT > 0.5 GeV & AR < 0.5. m{

- calibrate Monte Carlo with data using two jet _
heavy flavor sample with opposite jet >
tagged with p charge. '

- excluded the hypothesis of an exotic quark Y 'H' 1 't' .:tJTIEcm 2
with charge = -4/3 e at 94% confidence level. ceonstutedop Charge

- CDF result with 1fb” coming ...
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Recherche du Higgs au Tevatron

CDF BRun |l Preliminary (319 ph_1}
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e Unitarité : 4 parametres, dont une phase -> violation CP

(V.
Ve

V3

Matrice CKM, violation CP

 Matrice de mélange des quarks

V
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Vcb ~ —A 1_32/2 AE’Z
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Mesure des angles

Beta : J/Psi Ks. 1lere mesure de f.m

violation CP dans le secteur des
B. Tres précise

Alpha et gamma ~ 10-20% grace - of

a de nouvelles analyses et
grande luminosité :

- Alpha: B->rh6-rho B

0.5 -

-05 -

- Gamma: violation CP directe .| @ llllllllllllllllllllllll
Co::r;snfe SIJ>rIIDeKtriangIe par la beta = (22 T 1)0
mesure des angles seule ! alpha = (99 +12y0

ganns - g = (57 49
14
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Mesure de Delta(ms)

b u et Vi ) Ratio of frequencies for B? and B,
2 2
Wé gw Ams — mBs fstBBs ‘/rs — mBS 2 ‘/IS
2 2 2
. & . . 5 Am,; My, fp;Bg, | Mg, d
Vi u, g,
' VS
: s £ =1.210 +9-937 from lattice QCD
_ (hep/lat-0510113)
u,c,t u, C,
s VW—-—E Vts ~ }..2, th "'}.3, 2A=0.224+t0.012
s W
(p,M)

VY,

VoaVip Vch

(0,0) (1,0)
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OSC|IIat|ons Bs au Tevatron

0.8 Production Flavor = Decay Flavor

070
0.6
0.5
0.4F
0.3}
0.2
0.1

o R R R

p(t) = 2—11_ e"[1+cos(Amt)]

“opposite” side

vertexing same) side

-

b hadron

fragmentatlon
| Kaon
D meson ~

 pmn . \-_-/ .
e |dentification d'un Bs et mesure du temps de vie

 Tagqging de la saveur initiale :

- Cote oppose : jet-charge, soft lepton

- Méme cote, avec id. de kaon de fragmentation
H. Bachacou, Seminaire DAPNIA 16
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Flavor
tagging

l

Am

S

3/12/2006

NeD® —0.5(Amso)’| | S BRAN
S+B '

Proper time determination

Déclenchement et reconstruction
des désintégrations semi-leptonig

FOM =

Distance from PV to SV
in transverse plane B, =D v

K-factor for B, » Dl v

D@ Run Il Preliminary

§°°F [~B=Dx'v ¥

8 800 ..., B'— D.u*v e
700 | EE;’ > D v N
soof- |==+Be—= DLy’ v
500

For boost: pd D p)/p(B)| T

200

Correct for missing
neutrino using MC ;

[ III| TT | TT
-
b

0.4 0.5 0.6 0.7 0.8 0.4 1 1.1 1.2 1.3
pr{uD i (E)
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FOM — ﬁ@—ﬂj(m@)? S
F E

lavor Taggin

Flavor
tagging

l

Am

S

Inputs:
Jet charge centered

on lepton (e or L)

Secondary vertex
charge

Recoil charge

Tuned using B, mixing

Combined opposite side tag:

eD = (2.48+0.217"%)%

3/12/2006

> 1.0
—

L]

g 0. _; e e

= i
%0.2:

<

0.4

0.4
[ v
-0-8.95

Brendan Casey, Morond EW 2006
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> =
(-
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w Amplitude Method Results

Amplitudy

DO Preliminary 1 bl
¢ F
'g 4E + datat+1co
£ H__data+ 1.645G (stat.) e
2  Hidata+ 1.6450 (stat.® syst.) H H-="
2 ﬁi* [l
< ok .
= . T | et
0 m.ﬁﬁﬂ#ﬂﬁﬁﬂﬂ HHH l i

-2 £ +95% CL limit: 14.9 ps

-0 - sensmwty 14.3 IJ5

[+ 15.0 ps [5tat only)

[ e 144 ps’ (stat. only)

R T
0 5 10 15 20

25

Amg [ps’]

Am ;> 14.9 ps! @ 95% CL

-3[ --8-- sensitivity: 7. 5-|::-5'1

1 Cross check with D™ signal

(¥ ]

_—{datal 1a

| |—fidata + 1.645 o (stat.)
2 - data+ 1.645 7

- #95% CL limit: 0.0ps

T [N i T 1 [ L
0 1 2 3 4 3 i 7 & 9 1

Am, (ps"]

Deviation from zero clearly
visible near Am_ ~ 19 pst.

Difficult to quantify with
amplitude method
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3/12/2006

D@ Preliminary [ 1]

Change o _log(L) versus Am

-;; ; ; i i ;
-t - d d “ A
10 15 20 25 30

Amg [p5_1]

17<Am < 21 ps! @ 90% CL
Maximum likelihood at Am_= 19 ps!

Brendan Casey, Moriond EW 2006
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Mesure de CDF

(apres Moriond)

e CDF compense une moins
bonne id des muons par :

 Trigger de vertex

->désintégrations hadronique |

- Meilleure mesure du

Amplitude
N

temps de vie

e Particle id (Time-of-flight)
->same-side-kaon-tagging

eD? o = 1.5%

eD? = 4.0

SST

-0.21

0.9
—1.2%

Amg = 17.33 0.3 (stat) 4+ 0.07 (syst) ps

Viq/ Vi| = 0.208 +9-098 (stat + syst)

-0.00/

Domine par stat. Deja précis a qques % ! =
2 Mai 2006 H. Bachacou, Seminaire 1 T

CDF Run Il Preliminary

L=1.0fb"

| = datat1c A 95% CLIlimit 16.7 ps”
~ 164506 O sensitivity  25.3 ps”

datat 1646 c

data + 1.645 o (stat. only) %l

|_p(fluctuation) ~ 0.5%

10 20 '130
. 2GCDF Run [l ' 1fb
- C hadronic
o2 — semileptonic
—? 15+ — combined

18 'Hg"'?o
A mg (ps )



Nouvelle mesure de Delta(ms)

L | ! itter : 4 L | ! itter
| EPS 2005 i | EPS05+CDF
1 I 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 - 1 1 1 1 I 1 1 1 1

A -0.5 0 0.5 1 1.5 2 -1 -0.5 0 0.5 1 1.5 2
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CKM fitter, avril 2006

1.5 I 1 I I I I I 1 I | 1 I 1

0.5

-0.5

FPCP 06

_1.5 I 1 1 1 1 I 1 1 1 1 i 1 1 1 1 | 1 1 1 1 I 1 1 1 1 1
-1 -0.5 0 0.5 1 1.5 2

p
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BABAR/Saclay
TICPICPT Violation in B? Mixing  in di-lepton eu

General complex amplitudes for neutral meson mixine:
Amy, — myg — my,

1Br) = pvV1—2|B°) + ¢qv1+2|B”) ATa=Tu-T:

Re:z (m_ —1m 30)..-"' Am
‘BH} = PV 1 + |BO) — gV 1 — leO> dew(rgu—TH(.).-’;\H-J
CPT conservation - z=10 T conservation — |q/p| =

CP conservation — z=0 and |g/p| =

Standard Model CP violation in B? mixing expected to give 1 - |g/p|]2 ~ 103 or less

Measure mixing matrix via asymmetries in At distribution of B%-B? syste

At = Az/{Fne At >0 At<0]
/ - L T- T+ 1-+
e ‘:;"'BU __»RO |

——___._ 0
At slgn determlned by which B ﬂavor decayed ﬂr&i
Moriond EW 12 Mar 06 12



TICPICPT Violation in B? Mixing

Traditional mixing method at Y(4S5): count charge combinations where both
B’s decay semileptonically, as a function of lifetime difference At
CASE I:

At =T — 7
g
SAME-SIGN |

DILEPTONS | ¢’ —e

BV
("7

h}’({“ﬁ‘!ﬂ'i‘)_ ?\(T(.E_f_
i Iy Same-sign dilepton charge asymmetry
N(L)+N(E L) sensitive to CP or T violation in |g/p|

A TACT (_35 ) =

_L-lg/pl

B I+|g/p 4\
~2(1-{g/ p)

Moriond EW 12 Mar 06
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TICPICPT Violation in B? Mixing

CASE II: At =t -t
OPPOSITE-SIGN BDE&' o+
DILEPTONS

5O
==
NT7(At > 0) — NT7 (At < 0)
Acpjepr(At]) = Nt (At >0)+ Nt (At <0) @
Q@Sin(ﬁmi\t) —inh( Alat)
B cosh(2524) — cos(AmAt)

Opposite-sign dilepton At asymmetry:
At sign-asymmetry amplitude sensitive to CPT or CP
violation in z
Moriond EMEIar dar Al' Re z (ﬁx AT in cosh term) 14



TICPICPT Violation in B? Mixing

o | s D
qfi 0.04— ‘EJ‘—FAR _+_ Eu.uz_— Preliminary {
0.02 ‘:i._:_‘_i:_j hary < 01 _‘:"“‘\.‘_____
TR o I 05”!“%’1"7’7/’
o |
cosf- Same-sign charge asymmetry - Opposite-sign At asymmetry
1:;24 EI”;I.”1IEII I12”1I4I “I Ehlﬁ 3I.I1'ﬂlll1tilll14
It (ps) A t] (ps)
Consistent with ,
CP/T/CPT lg/p| =1 = (=0.8 £2.7(stat.) £ 1.9(syst.)) x 103,

conservation AT xRez = (—7.1+3.9(stal.) £ 2.0(syst.)) x 1072,
: 1
AL fixed 1o 0.005 ps Imz = (—13.947.3(stal.) + 3.2(syst.)) x 107,

Re z, Im z 76% corr.

Re(e)(1+|s2) = (1 - [q/ppya = (+0.4 £ 1.4 £ 0.9) x10-* BaBar Preliminary
2006

(-1.1 £ 1.0 £ 0.7) x10- DO Preliminary 2006

Moriond EW 12 Mar 08 (-0.3 £ 2.0 £ 1.8) x10° Belle 2005 7



Belle

run d'essal a Y(SS)

et e ->Y(45) > B“‘B“I B* B” ﬁ
3.0 |F
et e” -» Y(55) -> BB, B*B, B*B*, BB, BBxx, X
B.B,, B,*B,, B.,*B.* 25T
e Compétitif aprés seulement 3 jours de |
prises de données (1.86 fb-1) !
e ~92000 événements Bs -
e Mesure inclusive : t =(16.4+1.4+4.1)%
« Séparation Bs/Bs* _|B:B., BB, BBy
7 /7 . sal .[*
* Desintégrations rares : IR -+
90% CL UL with 1.86fb™: Bf(B.->yy) <056 x 104 | -~ |
PDG limit : Bf(B ->yy) <1.48x10°%  axp o
-4 -:;hc VSI}AE 0.2 0.4

2 Mai 2006

T(4S)

CLEO
PRL 54,381 (1985)
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Conclusion

 Beaucoup de données.
* ... peu de surprises.
* Le Modele Standard fait de la résistance

e La nouveauté de I'hiver :

- Oscillations dans le systeme Bs (DO/CDF) :

Amg = 17.33 232 (stat) £ 0.07 (syst) ps' (CDF prelim.)

Vig/ Vig| = 0.208 +9-998 (stat + syst)

-0.007
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