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Focus on: Masses, Lifetimes (Decays)

Why study B hadrons?

From HV:tgon?e“ Heavy-Light
hydrogen atom _
to q : meson
B hadron e—< =
® g : baryon
spectroscopy

e Heavy quark hadrons are the hydrogen atom of QCD
=> study of B hadron states = study of (non-perturbative) QCD
® Measurements of B hadron masses provide sensitive tests of

potential models, HQET and all aspects of QCD including
lattice gauge calculations
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e Spectator model: b quark decays like free particle b /
=> All B hadron lifetimes are equal !

e |n Reality: QCD => Lifetimes of B hadrons study
Interplay between strong and weak interaction

e Heavy quark expansion predicts B lifetimes: %%EE% }

non- perturbatlve effects

@, (W)S spectator effects (B% vs B* vs BY)) (sum rules, OPE, lattice)
my

B Hadron Lifetimes /d./

2
O (M) meson vs baryon

my,

: - (e.g. Bigi, Uraltsev; Tarantino;
Allow for precise predictionS: Gabbiani, Onishchenko, Petrov: Lenz, Nierste)

(BT r(BY) T(Ap)
T((BO)) = 1.06 + 0.02 ~(BY) = 1.00 & 0.01 T(B’(’)) = [(0.88 +0.05), 0.94]

=> Test validity of HQE => Supply input for extraction of CKM matrix elements
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A Brief History of (Life)Time(s)

VOLUME 51, NUMBER 15 PHYSICAL REVIEW LETTERS 10 OcTOBER 1983

Measurement of the Lifetime of Bottom Hadrons

N. S. Lockyer, J. A. Jaros, M. E. Nelson, G. S. Abrams, D. Amidei, A. R. Baden, C. A. Blocker,
A. M. Boyarski, M. Breidenbach, P. Burchat, D. L. Burke, J. M. Dorfan, G. J. Feldman,
G. Gidal, L. Gladney, M. 8. Gold, G. Goldhaber, L. Golding, G. Hanson, D. Herrup,
R. J. Hollebeek, W. R. Innes, M. Jonker, I. Juricie, J. A. Kadyk, A. J. Lankiord,
R. R. Larsen, B. LeClaire, M. Levi, V. Luth, C. Matteuzzi, R. A. Ong,
M. L. Perl, B. Richter, M. C. Ross, P. C. Rowson, T. Schaad,
H. Schellman, D. Schlatter,®’ P. D. Sheldon, J, Strait,” . = (1 20 +0.45 + 0 30) S
G. H. Trilling, C. de la Vaissiere,*’ b — . -0.36 — VY- p
J. M. Yelton, and C. Zaiser

Stanford Linear Accelevator Centey, Stanford University, Stanford, California 84305, and
Lawrence Berkeley Laboratory and Depavtment of Physies, Univevsily of California,
Bevkeley, California 94720, and Depariment of Physics, Harvard University,

Cambridge, Massachusetts 02138
{(Received 2 August 1983)

The average lifetime of bottom hadrons was measured with the Mark II v
at the storage ring PEP. The lifetime was T i e impact param-
eters of leptons produced in bottom dec@ys. 7,= (12.07§-2+3.0) x10""* sec yas found.

2006 APS 2006 W.K.H. Panofsky Prize in Experimental Particle Physics

Pan OfS ky Recipient

. Emall | Prir

Prize |
Migel Lockyer '
University of Pennsylvania

Citation:

"For thelr leading contributions o the discovery of the long b-quark Iifetime with the MAC and
Mark If experiments at SLAC. The unexpectedly large value of the h-quark Ifetime revealed the
kierarchy of the Cabibho-Kohayashi-Maskaws quark mixing matri"
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B Hadron Lifetime History

1998 H il
1997 - opaL
1996 " DELEH
1995 A aLo
1994 = DELPHI
H—a—H OPAL
—+—H 3'5?"
1993 —= pELPHI
—_— DELPHI
1992 H——H Y
——e— L3
1991 — = Sreh
1990 = = Oxford
1989 . —t = et
1988 DELCO
1987 = L HRs
1 983 = } i Mark Il
PDG 2007
l l 1 l 1 1 | 1 1 1 l
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Production of Heavy B Hadrons

Tevatron: pp — bbX (all heavy B hadrons produced)
0= |bd), B~ = |ba) Ap=I|bdu), 5 =|bdd)

— p— — I
B2 = |b5), B, = |be) Ep = |bds)
Y(5S5): ete- — Y(5S8) — B.B,/B*B;/B*B*
32“T(4S) o |
sof 2m o 1 Measurement of
Y(55) branching fractions:
< zof . poil B(BY — Dot = (3.3379 §3+3 %) x 1073
Ijm B(BY — D:FKi) = (2.2153 £0.5) x 1074
N ERE compatlble with CDF
Belle at KEKB: 0 40.28 _3
Datasets on Y(585): B(B — J/¢¢) = (1.15 —0. 30) x 10
2005: 1.86 fb! stat. + syst.
2006: 21.7 b1 compatible with PDG
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Meatal 4 7 1008 71004 7 40 oA do

1 on

Exp. Equipment L
24500 [E=E

Tevatron is running well: £ /
. z - / ]

e ~45 fbtdeliv.,, ~3.7 fb-lon tape '23000- /’,/_
e ~1-3 fb? used for analysis ;;jgg /5/ f
Hc31500- /:,/// .

1000 ¢ /55/ Delivred |

500 | e ?]rl(fgf}e—_

05000 2000 3000 4000 5000 6000
Store Number

CDF and DO detectors:

e Multi purpose detectors

® Silicon vertex trackers

e Central tracking in solenoid

e High rate trigger / DAQ

e Calorimeters and muon systems

&\ a7
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B Meson States

B.°
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Neutral B.? System

B.? System: 2 flavour eigenstates: Bg = |bs) & Bg = |bs)

Time evolution of states governed by Schrodinger equation:
2 (B30 _ |[ Mo Mz} _* [ To Tzl [ By(t))

‘at\BY(t)) = | My My | T2 \Tf, To ) [ BO))

mass matrix decay matrix
Mass eigenstates are admixture of B.? flavour eigenstates:
H 0 0 L 0 0 a_ VipVis
|B,") =p|B;) —alB;)  |By) =pl|By) +q|B,) = Vv

where Am_ =m_,-m, ~2|M,,| Oscillations between B? & B?
Al =T -T,~2|l,,| cos(p,) Lifetime/width difference
Q.=arg(-M,/I";,) CP phase

Assume no CP violation (¢,°M~ 0.004) => mass eigenstate = CP eigenstate

=> [ ~CPeven (shortlived) & I',~CP odd (long lived)

Experimental observables describing system:

my m =>Amg, I ,=(I+r)/2=11, , Al g, @
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B." Lifetimes

Since ATl # 0: Different measurements have different meanings
1) Flavour specific lifetime:
- Equal mix of B,H & B, at t=0

e.g. semileptonic decays B.%-> D IvX

- Fit of single exponential measures T(Bg)ﬂ.spec. =
2) CP specific lifetime:
- Assumed to be either CP even or odd
e.g. B,Y-> K*K-or B,®-> D,*Ds- assumed CP even:

=> |lifetime measures ' |

3) Disentangle mixed CP state
-e.g. B> J/P @: Fit for CP components
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B.” Flavour Specific Lifetime

CDF: New precise result using partially & fully rec. B.°-> D.1tX

~1100 fully & ~2000 partially rec. events
T(B.°%) =(1.518 + 0.041 + 0.025) ps

=> 1(B.%) /1(B°) = 0.99+ 0.03
world avg. T(B.% / 1(B% = 0.95 + 0.02

CDF Run Il Preliminary 130"

N

o

=)
l

N
=
=)
I

candidates/10 MeV
a @
o o
T ‘ T T 1T T 1 17T ‘ T T 1T T 1 17T T T

-
=
=)
l
e
=

o
T

48 5

|

Bosim

} <=+ BeDyn(ny)
‘ — B.oDK
By—>Dsp
— B—oDun
| — BYB">D'X
Bs_)D(')K(')
B,—D’eX
B.—-DUX
----- B'-DUK
—— B D\
‘ — AN X

o DN 0PN
52 54 56 58 6 6.2 6.4
m(B) (GeV)

4}‘ " " " " "
B,
o
y*=10651  n{dof)=82  prob=0.036

Candidates / ( 0.003 cm)

residual (=)

102 i
F 4

CDF Run Il Preliminary

1.3 "

F e ™
4 )

—_—
o
|

= D=n

—— DK+Dp+D*n+B_ others

Data
Fit Result

B oDX, B'5DIX, AX

LA b A Le ameas

¢ = B6.03 n{dof) = 44
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prob = 0.017

B? Flavour Specific Lifetime

ALEPH D, | = 1.547 )14+ 0.04
+0.14

DELPHI D, | S — 1427717 £ 0.03
+0.16

OPAL D, | . 1 1.507 )2+ 0.04

CDFRunID,| H—=—3

DORunliD,n X

CDF Il Dzt (prelim.)

World average

1.36 + 0.09 * 0%

-0.05

==

i 1.398 +0.044 )28
= 1.518 +0.041+0.025
- 1.456+0.030

B! lifetime [ps]
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B.0->J/Y ¢ Lifetime — J/Yd P g
"
e Status of analyses: B . K-
- DO: Result with 2.8 fb-1subm. to PRL N b
- CDF: Update to published result with ’ Y K*
arXiv:0802.2255 [hep-ex]
more data (2.8 fb-1) (NEW) R S

® Decay B0 — J /1 ¢ (spin-0 -> spin-1 + spin-1) Moo:

leads to 3 different angular

momentum final states:

- L=0 (s-wave), L=2 (d-wave) -> CP even

- L=1 (p-wave) -> CP odd
® Use decay angular distribution in

Candidates per

[
(=1
o

N

=1

=}
[

100

1! — Total Fit
— Prompt Bkg
— non-Prompt Bkg

%5 51 52 53 54 55 56 57 58

Mass (GeV)

CDF Run Il Preliminary 2.8 fb” I

transversity basis g = (cos 8, ¢, cos 1))

to disentangle
CP states
=> mainly

CP even

Manfred Paulini - ICHEPO8, Philadelphia, Aug 4, 2008

100%*?+++++++ +++.+++++ 4y "’ i i, g

~3150
signal
events

7 +T1‘++ t T -+' rmrvn RS

PRI AP R O RPN RPN RPN B DO RSP (R |
528 53 532 534 536 538 54 542 544 546

m (J/y 9)[GeV]

-13 -



B."->J/Y @ Analysis

Results:
L — CP even
®
Measurement of lifetime and Al — CP odd
arXiv:0802.2255 [hep-ex] | CDF Run I Preliminary 2.8 b
g10°E E F
= f Dg,2.8fs' - Data e
2 i — Total Fit 8
‘:103 3 Bs—>Jdiye . Total Signal & L
é’_ - I} Mass5.26-5.46 GeV — p_ayen ‘”102;_
S0 {; — CP-odd :
°T [ — Background i
T s |
O E -
1F ‘ 1_—
E || g l
. I P B x E— 01 02 03
031 "0 01 02 03 04 05 ' ' ' - -

ct (J/y o) [em]

T.=1/l ;=(1.53 + 0.06 + 0.01) ps
Al _=(0.14 £0.07 £ 0.02) ps*

T.=1/T=(1.53 £ 0.04 + 0.01) ps
Al _=(0.02 £0.05 +0.01) pst
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Al Summary

Al'g Measurements

Contours of A(logL)

=0.5

CDF 0.26 fb™

0.47 *%'% 40.010

-0.240

DO 1.1 fb™
0.13+ 0.09 i B
CDF 1.7 fb™
+0.059 1
0.076 * ), + 0.01
DO 2.8 fb™' (sub. PRL)
—H——

0.14 £ 0.07 = 0.02

CDF 2.8 fb™ (prel.)

0.02+ 0.05+ 0.01

not included

In average
World average
0.102 +0.047
1 1 | 1 | 1 | 1 |
-0.5 0 0.5

Al'g[ps™]

Manfred Paulini - ICHEPO8, Philadelphia, Aug 4, 2008

Flavor-Specific
T(B3)

0.1 _ Theory

Direct l
Measurements

Fallo7 | -

CombinedE

with constraints:
Al =(0.067 T09§3361)

~15 1.6

1T [ps.

ps
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B."->J/Y @ Analysis

e With flavor tagging measure time dep. CP asym. => determ. B,

Analogy to measurement of CKM angle B in B?-> J/PpK°

> J/VYK{ B > J/¥¢ y
oY [_ Vtthb]
0 VCS cﬂi)
=> sin zs => sin szSM
VisVus, [~ ag L
:V V* : V Vb not to scale
cd "cb cs Te

Expect B, to be small in SM (|8;°M| = 0.02) - beyond current reach

=> Current interest: Search for enhanced CP violation through
new physics: 2837/%? = 23°M — I
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CP Violation in B°-> 3/ @

Winter Conferences 2008:

® First results from CDF (1.35 fb1) & DO (2.8 fb1) presented
e Expressed as confidence regions in B.-Al'  plane

O — 95%C.L.

0.0
-0.2
-0.4

PRL 100,

CDF Run I ] L=1.35fb"

0.2

- — 68% C.L.
- SM prediction

-1 0 1
161802 (2008) B (rad)

p-value(SM): 0.15 (=1.50)

DO  "Flipped" arXiv:0802.2255 [hep-ex]

,I=--0.4_
& [  DO,28fb" 20% CL
~0.3 0
z - "B —=Jy ¢
0.2
L AM, [ 17.77 ps™
0.1
-0
B — SM
-0.1
- I AT = Al'gy, % Icos(cps)l w
B [ S T N S R R A AR

PR T T I T T TN T S S NN S T SR N M L
02735 1 05 0 05 1 _ 15
2p =-¢_(radian)
s S

Use external constraints on strong phases

p-value(SM): 0.066 (~1.80)

Mild inconsistency with SM (but in same direction)

Manfred Paulini - ICHEPO8, Philadelphia, Aug 4, 2008
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CP Violation in B°-> 3/ @

New: DO released data with no constraint for average with CDF

» HFAG HFAG
e L CDF 1.35fo '+ Dfl 2.810
|UJ 3 A 0.6 _ ’ : , : : .
&‘ 04 | [
£ oz 99.7% CL — 8-4 o4l
4 ’ : — N
00 b (e e ] = 99.7% CL —
| > 0.2 :
02| ] 4 - g
p-value = 0.085 : I
04 :w1'720 from SM / 0.0 oo e N
0675 1.0 05 0 o5 1% 15 I
arXiv:0802.2255 [hep-ex]  B.*’[rad] 0.2] /
A [ p-value = 0.031
— 06 CDF 1.85 b : - [ 2.26 from SM
) E i \\ T i _
A oaf & D5
“ 99.7% CL .
Z‘ 0-2 1 1 1 " " " 2 1 " " 2 " 1 2 " " 2 1 " " 'y " 1 " 2 " "
-1.0 -0.5 0 0.5 1.0 1.5
J
0.0 53 /v [rad]

B, in [0.14,0.73] or [0.83,1.42] at 90% CL
Combined p-value(SM): 0.031 (~2.20)

PRL 100, 161802 (2008) B87/%[rad]
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CP Violation in B°-> 3/ @

New: CDF released update with 2.8 fb1
New data confirm trend of published result

m B_in[0.28, 1.29] at 68% CL ® p-value(SM): 0.07 (~1.80)
CDF Run Il Preliminary L =28 fb Expect more to come !
- — SM prediction CDF Simulated Data, Assume_= 0.4
0.6 — 95%cC.L. = pp—
' B - 680/0 CL _'2\ 10__ . gg,z.be'1degraded
= L " 30,28fb" degraded
Qo —se
8 0.8F
O [
D_ -
o 0.6
e |
o |
@ 0.4[
Z _
0.2F
g = New Physics 0.0y —= 70
06 | Integrated Luminosity (fo)
-1 0 d Note Suboptimal analysis without use
B, (ra of PID (reduce data sample)
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B — b0

e \Weakly decaying particle which contains 2 heavy quarks

® Both quarks contribute to decay width <6, lep
- via b quark: discovery mode b W &Y.
—_ S B Kb
B, — J/YvX (J/¢m , BCO_ OJ/‘P
- via ¢ quark: . .
— 0 0. — R0)— - Bo
BC — BSX (BSTF . BSE l/) Bc()_ Jé’ OBS
- via annihilation: ) . lp“ "*..YV<a,szep
_ _ _ - w e )
B, — ¢ v/qgX B, %Vb """ '<q’v v

® Theory predicts lifetime of ~0.5 ps

Manfred Paulini - ICHEPO8, Philadelphia, Aug 4, 2008
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4 PRL 100, 182002 (2008)
BCMass R 2™ N

e Use fully reconstructed

— +,,— — ©
B, — J/Y(—pp")w 3
for precise mass measurement o
e 2008 world average B_ mass: 2
m(B,) = (6276 * 4) MeV/c? £
e Comparison to predictions: _
Experimental measurements with small o en  em  em  sa  em
uncertainties start to challenge theoretical Mass(Jfym) GeVic*
| Hieng m(B.) = (6275.6 + 2.9 * 2.5) MeV/c?
models and lattice techniques c
P =
6600: | | | o (Ww+?|?’i&-)."3 | . é 35? 1[ P, 1.310"
6500}~ ; . DtieeaD - g ¥
~ - v potential NRQCD 1 -~ 25
g 6400:_ | — CDF --DO _: % 20_
= v 3 " g G :zi
= 6300 = = ¥ = g .
e - I
62001~ - %.BI I ‘5.8I I I6I I 62 ‘ 64 I I6. - I6.8I I I7I I IZ).Z
- average M(By),,, = 6304 + 12 "%, MeV/c? ] PRL 101, 012001 (2008)  M(uum) [GeV/c?]
N B V7 M7y B o M 73 R R m(B_) = (6300 * 14 £ 5) MeV/c?
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B. Lifetime

e CDF/DO use semilept. BX — J/yf*v X
e Main issue: control backgrounds

e CDF: e + mu combined:

1(B,) = (0.476 *9.953 + 0.018) ps

® DO: mu only:

1(B,) = (0.448 *9.938 + 0.032) ps

B, Lifetime

CDF Run | Jiy | — S 0.46°,.0 +0.03
DO Il J/y p (sub. PRL)  w#th 0.448 ), +0.032
CDF Il J/y | (prelim.) . - 0.476 5. 10.018
World average (= 2 0.461+ 0.036

I 1 1 1 1 I 1 1 1 1 I

0 0.5 1

B, lifetime [ps]

Manfred Paulini - ICHEPO8, Philadelphia, Aug 4, 2008

CDF Run Il Preliminary: ~1 fo”

Data - J/y e

Total Fit

— Signal

—hity

Fake Electron

———————— Fake J/y

-------- Residual Conversion
-------- Prompt J/y

Fit prob. = 0.70

Events/(50 um)

N
)
N
- "..“\.\_\\

" : \\ ‘\‘\\\
10'2 I'-Illll"lllll\ldlll.'dlllII
-1000 0 1000 2000 3000 4000
Pseudo-Proper Decay Length (um)

10"

e

DO 13fb! — TotalFit
— Signal

Jyu MC
Jy SB+u

[ 1 Prompt
----- Jwy+Track

B

Y

o

S
T T

Events/0.005 cm
o
T IIIIIIT|

-t
o
N
T

10

-
L
a

.
-
g & -
’ [ .,
1 r v,
Fl ey
¥ [ -
f) [ )
r

10‘1. J:...."|....|...|...|...r5,..‘| |
01 005 0 005 0.1 015 0.2 025 03

arXiv:0805.2614 [hep-ex]  VPDL [cm]
Theory predictions: 0.47 - 0.59 ps

(waiting for lifetime from fully rec. B )
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B Baryons

Manfred Paulini - ICHEPO8, Philadelphia, Aug 4, 2008
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N\, Lifetime in 2006:

e World average: A, Lifetime 2006

— —+
T(Ab) (1'230 - 0'074) pS ALEPH A, | —a—— 1.18 ' )2+ 0.03
T(Ab) / 1(B®) = (0.804 + 0.049) ALEPH A° I | C 130°92%40.04
® Theory prediction: DELPHIA.I +— 1O 1117829 4 0,05
T(A,) /T(BY) =[ (0.88+0.05), 0.94] oPAL AL S T
e | ong-standing puzzle of
CDF Run i A | L 1.32+0.15 £+ 0.07
N\, lifetime being smaller
than prediction DORun il Jiy A +— e — 1227221 0,04
PDG 2006 = 1.230 +0.074
| 1 1 1 1 I
1 2

A, lifetime [ps]
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A\, Lifetime in 2007
m Fully reconst. A, ->J/QY A

T(A,) = (1.218 *0-130 ;15 £0.042) ps

T(A,) /T(B%) = (0.811 *0.0% . +0.034)

Semileptonic mode A _->A pvX
T(Ab): (1.290+0.119_Q111 +O'087-O.O91) pS
Results in agreement with PDG'06

Also fully rec. A, ->J/P A

T(A,) = (1.580 + 0.077  0.012) ps
T(A,) / T(B°) = (1.018+0.062+0.007)
1(B°%) = (1.551 + 0.019 + 0.011) ps

BIG Surprise: ~30 above PDG'06
But: 1(B°) comes out ok

Manfred Paulini - ICHEPO8, Philadelphia, Aug 4, 2008

A, Lifetime 2007

ALEPH A, | —— 1.18 775 +0.03
ALEPH A" I 1.30 ' 20 + 0.04
DELPHIA |~ +—=—1 1117575 + 0.05
OPAL A, | 1.29 )2 +0.06
CDF Run I A, | - 1.32+0.15+ 0.07
DO Run Il A, | - 1.290 7120008
DO Run Il J/y A e 1.218 7% +0.042
CDF Run Il J/y A —=—1 1,593 )% +0.033
PDG 2006 4 1.230 +0.074

I ! I

1 2

A, lifetime [ps]
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A, Lifetime in 2008 o

CDE: New precision measurement of
A, litetime in hadronic mode A_->A T

~2900 fully rec. A_->A 1 signal events

CDF Il Preliminary, L=1.1 fb"

— B Four-Track
------ Ay oA K

T(A,) =(1.410 £ 0.046 + 0.029) ps

L f_ — Combinatorial
T(A,) / T(B°) = (0.922 + 0.039) A Semeptonit
Ay Other
(1(B°) from PDG'07) 10

Candidates per 0.0025 cm

e \World best measurement _
=> as precise as current
world average '

"n.
!
™
i
"y
N.

| 1 | 1 1 1 1 1 | 1 1 1 | 1 | | 1 1 1
0.05 0.1 0.15 02, 025
ct(Ay) [cm]
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N\, Lifetime in 2008

A, Lifetime 2008
e New CDF result in
: ALEPH A | —a— 1.18 7, + 0.03
good agreement with
world average and ALEPH A II = . {13020 +£0.04
theory prediction DELPHI A, | ' . 1 1117575 * 0.05
OPAL A | ' . ' 1.29 7 )21+ 0.06
® |ongstanding CDF Run I A, | st 1.32+0.15 + 0.07
puzzle resolved ?
DO Run Il A | H—e—tH 1.290 5120 1005
DO Run Il JIy A —a— 1.218 1)1 +0.042
CDF Run Il Jhy A —=—i 1.593 0% +0.033
not included .
in average —® CDF Run Il A¢ 7 (prelim.) e 1.410+0.046+0.029
PDG 2008 | - 1.383 _*;‘_'?Tag
1 2

A, lifetime [ps]
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N-Q 80__ e Data %‘so +
2., Baryon > [ romm | 6o
= 60| Background| 240 éw&&m ;
. . e 220 Fa
MOtlvatlon 8 [ 500 T00 200 500 400 zu
Until 2006 AP = |bd u) gy o L
. © i
was only established B baryon S ool 4 i T 1 +H’ +++l
=> Search for 8 4 t 1
* )+ —_—— :
El()) =lbuu) By = |bds) 80r
* ) — — I
El()) — |bdd) ,:.2: |bu s) 60f
Use large sample of A,: ~3000 40}
Observe peaks with >50 w.r.t. 20}
no signal ol e
Q or A, Mass Q-= rSr?(AU:rc) : :no(?ﬁ) . m,jE(ZMech)o i
State  Yield (MeV/c?) (MeV /c?) ° °
. PRL 99, 202001 (2007)
S5 32787 Qs = 48513940 5807.8729 = 1.7
S, 59T Os- =559+ 1002 (58152 1.0 1.7
SpT 7T Ay = 21273070 5829.0F1-6117
SEm 6918t 5836.4 = 2.0*18
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M(Z,) (GeV/c?)
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L~1.9fb™

yield=17.5+4.3

M=(5,792.9+2 5)MeV/c? ]

O 4O N W B2 OO0 O =~ @

3 N=17.5 * 4.3 E
54 56 6.0 6.2 6.4
(J/ YE) [GeV/c)]

Both experiments see significant =, signals (DO: 5.50, CDF: 7.70)
e CDF: M(Z,) = (5792.9%£ 2.5 % 1.7) MeV/c?
e DO: M(Z,) = (5774 £ 11 £ 15) MeV/c?

e World avg: M(Z,) = 5792.4 * 3.0 MeV/c?

e DO: Lifetime
consistent
with
expectations

— b b

Events/(0.025 cm)

ar D@, 1.3 fb™
2r ’
o .
E ¢ Data signal
8l Data sideband
sj | — MCsignal + data bkgd
at
2 1 1.
C : 2 . | bt ) 1
0 01 02 03 04 05

Proper decay length (cm)
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E, Mass

; Theory

“

7 prediction
DO *
PRL99, 052001 (2007) [[MJenkins

PRD54,4515
CDF % i
PRL99, 052002 (2007)
| | |
5.74 5.76 5.78 58 5.82

5.84

m(Z;) [GeV/c?]
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Conclusions

e Tevatron offers rich heavy flavour program
e Many new result on properties of heavy B hadrons:
- Lifetimes and Al in B.° decays

- CP violation in B -> J/Yy @ remains interesting

- Puzzle with A lifetime resolved?

onal Conference on High Energy Physi;_g{

- Heavy baryons 2, =,, established
- Next discoveries: Q,, =, B.large, ... ???

e Tevatron will accumulate more
data until the end of Run Il
® Expect many more results from LHC

&

\y
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