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B Physics at Tevatron

uB,) in B,~J/y¢, B,suvD X

T(A) INA, PuvA, Ay, = JY A
w(BY) in B = JAp KO, BY = JAp KO
t(B*) in B+ = JAp K*

Limit on B, —uu

Observation of B, =»y(2S)¢, B, = ¢¢
Observation of B, =D ,(2536)uv

| will show the first 2fb-1 result from the Tevatron

March 10-18, 2007 Alberto Sanchez-Hernandez XLII Moriond EW 2



CDF and DO
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Why Lifetimes? w

c, b Hadron masses } Tests of . Extraction

*c, b Hadron lifetimes inputs to of CKM
*C, b Hadron decays HQE, CKM parameters

* HQE: no leading order corrections a 1/mQ
General feature of QCD gauge structure

A2 A3
671e, ~ O(—2S2)y O~ 97) + ..

mb 772{)
—%M—%— G;?Gb <B\5qur/b\B>

* Precise prediction possible:

+
BT _ 1 06+0.02, T8 _ 1 00+0.01, TAL)

T(Bd) T L] T(Bd) - ] T(ij) = 0.88 &= 0.05

[E. Franco, V. Lubicz, F. Mescia and C. T., 2002-2003]

* Verification tests, validate of HQE

March 10-18, 2007 Alberto Sanchez-Hernandez XLII Moriond EW 4



0

Measuring the lifetime

l+

Proper decay time
Iy ,Az- P g

B e ct=L, My /p;

decay length

@f\ N
| T=~a
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CDF Il Preliminary 1.0fb™
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Events/4 MeV
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« Data

N

— Data fit

oo £ = [IisadFi)+ —fsz-g,
i=1

N(J/y K*)=12878

Pros: Full reco
Cons: low stat

518 52 522 524 526 528 53 532 534 536 5.38

Mass(J/y K*) [GeV]
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Measuring the lifetime w

Proper decay time

Ct:l—iy'MB/pT

N

P approx.

declay length

N
L = H[fsigf;ig + (1 - fsig)fgck]a

i=1
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o
W

Boost correction

Pros: large stat
Cons: boost ambiguities,
K-factor needed
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B, Semileptonic Lifetime w

+  Flavor specific; B.—u", anti-B,—u-

« Fit effective lifetime distribution, ©
s PRL 97, 241801 (2006)
7, WA) = 1/T o
_ o —\3 ,—2 & . ‘ D@, 0.4 fb™
I, =T, -(AL) /2L +OaT) /T, 2w: DO {4 .
e F B £
_ o L s
T, = (1 +T,)/2 8 oL >
S =
- .
8 10 .EIL’)
: 3
o~ - o
= 3000F Hig. 15 g
2 : PO DQ, 0.4 fb™ = s
gzsoo;y%# ,mﬁw? § o - oon u s,
B TP 0n000s S 105392 01 o0 01 02 03 04 05
5 15001 o 0 4 s T Pseudo Proper Decay Length (cm)
2 C T OOono g
- — -+
" D@ 7 ,.(B,) =1.398=0.044"09% pg

Q75 18 i85 18 185 2 205 21 215
Mass(o ) [GeV/c?] WO I'ld beSt!

March 10-18, 2007 Alberto Sanchez-Hernandez XLII Moriond EW 7



3 CDF Run Il Preliminary 360 pb
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O10 ¢ ;
E fit prob. = 0.282
L l : L \ !
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50 um per bin
=

Using u and e lepton channels

in the flavor specific B; decay: “F

B — I'v D.* X

7(B,) =1.381+ 0.0557) 0.2 ps

s
o

More flavor specific B Lifetimes

Using a full-reconstructed decay channels

7(B,) =1.60+0.10+ 0.02 ps

Fonl -1
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CDF

Signal region

B Lifetimes

New B — J/p X lifetime measurements
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uncertainties dominated by statistics, systematics < 1% level
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« Data
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— Signal+Bkg

7(B)=1.494+0.054+0.009 ps
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A, Lifetimes

Signal region CDF Il Preliminary 1.0fb™

7(A,)=1.298+0.137+0.050 ps

« Data
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8.02| D F B S F “Oi
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DZ Run Il Preliminary
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+0.09 ps

7(A,)=1.580+0.077+0.012 ps ERL DG ...
O
ol Ay = Auv
Due to the large background the rad 10 |
#signal-event/ct bin is used o
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B Lifetimes summary

B. Flavor-Specific Lifetime
1.2 1.4 1.6 1.8
17—

Significant ALEPH o1-95

.54 *°1'? +0.04
- 013

[
-

1 t SRF 9296 ~ 1.36 +0.09 *°°°
improvement over S " : e oon 2
the last years SRAL o0-95 — 150 1312 0.04

SBF 02-04 r—-—A——H 1.381 +0.055 *°2932

-0.046
CDF 02-04
D.m. D.xm

r +1.60 +=0.10 +0.02
£00=2-04 i 1.398 +0.044 *2°2°
Lalaols]l Average —6—4 1.440 +0.036
1 1 1 I 1 1 1 I EI 1 1 I 1 1 1 I 1 1 1
g 1.2 1.4 1.6 1.8
S0 03: 0.951 £ 0.038 Tp,> picoseconds
40 06: 0.957 * 0.027
30
20k CDF (ABE 96M) ——
1.32020.150£0.070 ps
10 ALEP (BARATE 98D) -
1.210+0.11020.000 ps
A I —— OPAL (ACKER. 98G) ——
0.85 0.9 0.95 1 1.05 1.1 1.290 (+0.240-0.220) +0.060 ps
DLPH (Al LU 9« ——
L (BS ) / L (Bd) NLO N S 1.110 (+0.190-0.180) =0.050 ps
DO (ABAZOV 05C) —
8 1.220 (+0.220-0.180) +0.040 ps
DO (DO 5179-Conf) e
HFAG 2003—} ] " e 1.298+0.137+0.050 ps
HFAG 2006 03: 0.786 £ 0.034 D0 (ot Semitep) | pmt
1.280 (+0.120-0.110) +0.090
3 06: 0.813 £ 0.030 "
4
- CDF (hey ——
1.593 (+0.083-0.078) £0.033 ps
2 CDF Run Il Prelim. ——i
- 1.58020.077+0.012 ps
0 World Average 1.230+0.074 ps

~650.7U0.750.80.850.90.95 L & — : s 5 55
= (Ab ) / = (Bd) NLO Ay lifetime [ps]
C.Tarantino, hep-ex/0310241_and hep-ex/0702235
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Rare Hadronic B.R.s w

CDF Run Il Preliminary Lim=1 fb™

1) CDF:B,/B® — h*h*-

8
_ test of SU(3) g o o Fit for comp.
— CP Asymmetries (y) > § i E%’%Kjf"f" :g/lE(?dr;)
2 1w = | - POV), P
2) CDF:B, =D, n" & D, 3n* g 800;_ %i:;%:fm
— test of SU(3) 8 :: B e
CDF: 355 pb" 51 52 53 54 55 56 57 58

n
o
T
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B} —» Drimrn*

—— B! - D_mt

3) CDF: B, — (2S) ¢

Number of Entries / 60 MeV/c?
S o
S —"e s——
M

5| + + * — comp to B*0 — (2S) K*™©
of J }HWHWHM W H — CP-even vs -odd (c.f. B, = JAp ¢)
R
1 ® M) [GovicT 4) CDF: Bs — ¢ ¢
.DSSC—%EI\—A)OT??S — CP-even vs -odd (c.f. B, — Jh ¢)

. D~ (¢, KOK=, wn*) oot o o
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Hadronic BR Results

CDF CDF Branching Ratio Results
9 N(signal) Result Sigf
B — D’ . Colangelo, Ferrandes, PLB 627 (2005) 49428  1.13 £0.08 £ 0.23
m ._._‘ - - . . -

B, - D.an*n*n”
B - Dn*n*n

309+26 1.05*0.10 £0.22

B(B,—~K*K") ~ B(B*>K*n") "I""Buras; et al, NPB 697 (2004)

? BS — K*K™ (x1 05) .---.--—, ............... , ......... 1307464 2.44 + 0.14 *+ 0.46
c : : :
E B =K (x10° —— ; 230£38  5.00 £ 0.75 £ 1.00
o : : : : 1
e B, — " (x10°) _é_........%.............t..WlIIlamson etal, PRD 74 (2006) ...... 26121 <1.36 @ 90% CL

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

= B(B°—>1p(2$)¢) / B(B°—>J/w¢)

B, — y(2s) ¢ e 5 ; : 5 :
BS — _]/w ¢ Chen et a| "PRD 59 (1999) 32.56.5 0.52*0.13*0.07 6.40
B, — ¢¢ (x10°) . Li, et aI PRD 68 (2003) 73329 1.410.60.6 4.70

lllllllll‘llllllllllllllllllllllll

0 1 2 3 4 5 6 7
BR (scaled)
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Leptonic B, Decays and FCNCs w

_ w*
iy b ‘ +
B — pu*u~ Predictions (VWY :
B vu,c,t v
. BR(B_) = (3.4 £ 0.5) x 10 d,s AN w
.BR(B%) | |V,,/V,J?~ 0.04 w-
_ H*
. BR e tan6 B in MSSM b — i e aesae s M+
« tan* p in 2HDM B t v
d,s "
W
Di-Muon Mass(with silicon) | CDF Preliminary: ~330pb™
Meeting the Experimental Challenges
«  Cut around JAp and '
- Discrim against other di-sources
i — Isolation
g OO o DO Preliminary — Decay Length Significance
: 50000;— /
S 400005 — Angle b/w decay length and
£ 30000 v LS, 25, 39 momentum vectors

20000
10000E

wgmg) \ « Normalize to known decays
Wi

e — B*— Jhp K*
2 4 6 8 10 12
invariant (1L 1) Mass [GeV]

0:

March 10-18, 2007 Alberto Sanchez-Hernandez XLII Moriond EW 14



Preliminary FCNC Results ||

D@ new result on B — u* u~using 2fb-1 of data

—~ 2.5
Using a revisited selection U Dgﬂ“g“ I:I1 ':'“"'g'{“ﬁ'}'m on  Sideband2
method based on a likelihood 2 2/ >depand1 - SIGRETES eban
ratio 6 E 15 Runlla
[15:0 g
LHR=——1 g 1
DO [ IS0+ ]800 s 05
Ew e F;:;:;:a:dc J 0726 48 5 52 54 56 58 6 62 64
= rrr d - . . o . . "
< gl — Data o <5 %[ D@ Run Il Preliminary
™ > ol Sideband 1  Signalregion Sideband 2
3 @ I - ®
1 L1 R
0 0.2 0.4 0.6 0.8 1 = 15
LHR ' Runllb
£ 1f D@ Run lIb Preliminary & 1
2 10 — Signal MC S
4 Data ] 2 051
10-23 urHrf - F ' : . . '
o %M%ﬂmﬁmw 0°46 48 5 52 54 56 58 6 6.2 64
0.2 0.4 0.6 0.8 LHI:1 Invariant mass (U* L) [GEV!'(:Z]

90%CL 7.5x10% (D@ combined)
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Preliminary FCNC Results 2 DS

,, CDF Il Preliminary (780 %2-1) .:SMHZSW
CDF Nipa
255'67- .. -F. - ) o - .
B — u* u~Results e e s T g
5.4f .. L T
4.8;;-“--3_ - ) .
05 0-98 Likelihood Ratio1(LR)
Summary
Exp Mode Lumi [fb'] Evts Bgrd Pred BR Limit (95% CL)
D@ B, —u*u 2 3 23+05  <0.93x107
CDF B$ — utu 0.78 1 1.27+0.37 <1.0x107
Bd — utu- 0.78 2 245040 <0.3x107
Br(B,) limit 20 Br(B,) limit 300
Br(B,) SM Br(B,) SM
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Summary and Prospects w

Lifetimes
Very significat improvement over the last year
Getting best measurements on B and A, (had and SL)
B+ and B? competitive to B-factories
Hadronic rare decays
- Important test for SU(3)
Leptonic rare decays
-~ New 2fb! result from DO
- A factor of ~20 of SM u*u~ prediction
= D@: improving analysis
techniques and accessing
data as available

—
=
=™

2 4 B B 10 12 14 16

expected limit BR(B_— p1p) x 10

Runll Integrated Luminosity [fb-]
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Backup

March 10-18, 2007 Alberto Sanchez-Hernandez XLII Moriond EW 18



B Lifetimes summary

C.Tarantino, hep-ex/0310241 and hep-ex/0702235

NLO 1. 085 0 017
Theory \ :1.076 * 0.008

1.05 1.1 11512

( +>/I(Bd>NLO

At the same level
as b-factories

B lifetime measurements

25E
20F
15F
10F
5t
0k
0.95
T
B lifetime measurements
SLD (ABE 97)) i g 1
1.660+0.060+0.050 ps
L3 (ACCIARRI 98S) ' = |
1.660+0.060+0.030 ps

CDF (ABE 98Q) L - 1
1.637+0.058 (+0.045-0.043) ps

—_——
1.643+0.037+0.025 ps

OPAL (ABBIENDI 991J)

ALEP (BARATE 00R)
1.648+0.049+0.035 ps

BABR (AUBERT 01F)
BABR (AUBERT 02H)
CDF (ACOSTA 02C)
BABR (AUBERT 03H)
DLPH (ABDALL. 04E)
CDF (ACOSTA 05)
BELL (ABE 05B)

DO (ABAZOV 05W)
BABR (AUBERT 06G)
CDF Run II Prelim.

World Average

——
1.546+0.032+0.022 ps

—_——
1.529+0.012+0.029 ps

_—
1.497+0.073+0.032 ps

1.533+0.034+0.038 ps

——
1.531+0.021+0.031 ps

1.540+0.050+0.020 ps

o
1.534+0.008+0.010 ps

1.530+£0.043+0.023 ps

——
1.504+0.013 (+0.018-0.013) ps

—c—1
1.551+0.019+0.011 ps
1.530+0.009 ps

1.2 13

BABR (AUBERT 01F) —_——
1.673+0.032+0.023 ps
CDF (ACOSTA 02C) L - 1
1.636+0.058+0.025 ps
DLPH (ABDALL. 04E) ——
1.624+0.014+0.018 ps
BELL (ABE 05B) ——
1.635+0.011+0.011 ps
CDF Run II Prelim. ——
1.630+0.016+0.011 ps

World Average 1.638+0.011 ps

14 1.48 1.56 1.64 1.72

B* lifetime [ps]

March 10-18, 2007

Alberto Sanchez-Hernandez

14 1.5 1.6 1.7
B lifetime [ps]
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Preliminary FCNC Results

D@ new result on B — u* u~using 2fb-1 of data

Runlla RunlIb
BT
ig—K 0.173 + 0.005 + 0.009 0.136 4+ 0.003 + 0.019
Np+ 1781 + 54 + 20 440 + 25 + 5
Nogck 0.8 + 0.2 1.5 + 0.5
Nobs 1 2
limit 90% C.L. 7.9x 108 3.0 x 1077
limit 90% C.L. 7.5 x 107% (D@ combined)
limit 95% C.L. 9.5 x 108 3.9x 1077

limit 95% C.L.
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9.3 x 107% (D@ combined)
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