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A, Lifetime Measurements

« Motivation (status)
 Lifetime measurement using semi-reconstructed

Ay = Ajuv hep-ex/0706.2358
 Lifetime measurement using fully-reconstructed
Ay = JPA hep-ex/0704.3909

« Combined/Final result

Credits: The analyses presented today were performed by: Marcus

Lewin and Guennadi Borissov (U. Lancaster); and Natalia Panikashvili
and Eduard De La Cruz Burelo (U. Michigan)
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Remember: Few weeks ago
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Motivation: Lifetime

« Pattern of lifetime differences between B hadrons predicted by Heavy Quark

Expansion, Spectator model
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Motivation: Lifetime

Pattern of lifetime differences between B hadrons predicted by Heavy Quark

Spectator model messep up by interactions between quarks

Expansion,
~ 5pin-0 ~ Spin-0
@ @
d - d d [ : d
Ay {u ¢ ndulh, Ay lup—s
\ ¢ bj f

* HQE:

no leading order corrections a 1/mq
General feature of QCD gauge structure
A2 A3,
87e, ~ O(—2S2)y O )+ ...
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1 p7 pe - o
“2md o (B|b'q - qT" b| B)

e.g., Voloshin, Uraltsev, Kohze, Shifman
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Motivation: Lifetime differences

3
d A
QcD
Pauli interference O m’ ) enhanced by phase
b space
4
'
/(W u
b N /7 N c Weak scattering
b > I C
U > u (a) \\W
A lot of theoretical work: d . .

Lattice, QCD-NLO, etc.

NLO calculations: Tarantino, Franco, Lubicz, Mescia, Gabbiani, Onishchenko,
Petrov among others.
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Motivation: A, Lifetime Puzzle

« Before Runll, theory and experiment U AALEARERARAR PLRAR
. (B )(B’) H 1.073+0.014
did not agree 1.03 - 1.07
“A,, lifetime puzzle” (B )/(B") . 0.949+0.038
0.99 - 1.01
0.79810.052
« World average was dominated by LEP [ }
semileptonic measurements t(b baryon) | | o 0.784+0.034
(B") Lo . .1...| 09-1.0
S 07 08 09 1 11 12
E B Lifetime WG lifetime ratio
§ 2002
ALEPHO98  —&— 1.21+0.11
AllandA 117
: « Significant improvement since
CDF 96 —i e 1.32+ 0.15 + 0.07 _
AT then, theory has included NLO
DLPH 9 5 1114919 ¢ 0.08 calculations, but experiments still
: -1l.018 T Y- T
AclandA 1" § have large uncertainties
OPAL 98 e 12022+ 0,06
Afl"andA1* : ] o ] ]
: « important to revisit this with data
PDG 2004  =¢~  1.229+0.080 sets now available at the Tevatron

L1l J Ll l - l Ll 1 I EI 11 [ - [ - l Ll L 1 Ll 1l
04 06 08 1 12 14 16 18 2 22
Lifetime[ps]
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Motivation: What is the status?

First A, lifetime measurement in exclusive decay channel was
done at DO (250 pb1):

T(A,) =1.22%)7 (stat) = 0.04(syst) ps
T(Ay) 0.
r(Bg ) = 0.87%: (stat) = 0.03(syst)

PRL 94,102001 (2005)

CDF latest result using 1fb-"

7(A,) = 1.593005 (stat) + 0.033 (syst) ps

"As) 1 0412 0.057
t(B")
A hep-ex/0609021, accepted by PRL
. T
PDG 2006: ( g) = 0.803 + 0.049
T(B")
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Measuring the lifetime: hadronic channels

Proper decay time
JIyp 41 P g

H | .7 ct=L,-M/p;

|
|
|
ool
L, |k

decay length

Pros: Full reconstructed, easy to
trigger, know the boost

Cons: Low statistics
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Measuring the lifetime: Semileptonic channels

Proper decay time

ct = A(y i M/pT
Pt approx.
g
Eo.sE
Boost correction to Pros: large statisti
account for neutrino, 0S. large statistics
known as K-factor R
Cons: more ambiguities,
0.1
E need to correct for
0.05 . . .
- missing neutrino
0.4 0.5 0.6 0.7 0.8 09

L Ll 4
1 11

pr(H 10)/pr(Hy)
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D@ Detector and Dataset

Excellent, large angular acceptance, muon spectrometer and trigger

Large Hz—u semileptonic and Hg—J/yy samples
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Lifetime measurement with
Ay = Apv
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Semileptonic Decay channel

Using a large dataset, but not fully reconstructed
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Selection

Ay, = Ajfuv followed by  Ajf — pK°
- Select events which fire a lifetime unbiased trigger

?'11500_
* pr(n) > 2.0 GeV g |
* pr(K%) > 0.7 GeV & [
* pr(p) > 1.0 GeV ool
* 3.4 <M(A.fn) < 5.4 GeV i
o5 05 M(In+ Tc'; (GeIV/cz)
E soooo_— \
Background still very high, 5% A+
we use a likelihood ratio 2 soooo] ’
method to suppress it. ’

M(K? p) (GeV/c?)
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Likelihood Ratios

Use similar topological-kinematic
decays:

- Bdecays

—— Background ‘ Ay = A ,uvX where A, = Kp

B® — DuvX where D — K
B, = D,uvX where D,— KK

Events / 0.05

1000—

I } < 40001
500 1 | S 2 T
[ D L O‘l .
L L\\ N\ p
N g T — T
N N B T B 52000 —~_
0.5 0.6 0.7 0.8 0.9 1 = T
Isolation & 1000}

PDF(signal) = PDF(signal band) - PDF(sidebands) 7 s S ol

Discriminanting variables: p(K.°), p+(p/x), isolation (A,/B), M(u+A. /D), pr(A./D)

S
% 300 ’ ’ ~ ]
Cut on combined In(y), for @ H” H T L
the maximum A, signal 2000 || - | ’ ’ IL
significance: < 0.1 ool |
- — - \ 4 | ‘

-4 2 0 2 T a
I
DO @



Final Selection

60000—
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Events / (16.67 MeV/cz)
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Final sample: A, + u

15000

67 MeV/c?)

Events / (16

5000
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4437 + 329 events

2.

24 25
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Final sample with VPDL > 200 um
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B%/B*/B, — D*uv (D*— K.° n) reflections evaluated with MC (red)
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Lifetime fit

Measure the transverse decay length L, and calculate the visible proper
decay length (VPDL) A

M cx(Ay) L X .ET(ACM)
pT (ACM) K v pT (Aau)

A, not fully reconstructed so include a “K factor”

A=L,

pT (Ab) j Ag—‘zcnu-vu
0.1)

pT (ACM) ; 0'157_ ----- Ag—);\Zp'V“

Distributions of K factors from MC M
0.05|- NI

A, = A uv

A, = 2 umv e T
We found that other contributions such as: A, — A,*D,(), E, — uvA X
and A, — tvA X are very suppressed (small Br and low eff.)

systematics include very large variation in the X fraction
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Lifetime Fit

15000/ T

To get the lifetime we usually use an
unbinned maximum likelihood fit;
however, here the result would be
completely dominated by uncertainties
in the background model due to the
small S/N, therefore we pursue a differe

procedure 21 22 23 24 2.5
M(K‘; p) (GeV/c?)

10000}

5000

Events / (16.67 MeV/c?)

We use a binned 1?2 fit

- Split the sample into bins of visible proper decay length and fit the
invariant mass distribution in each bin to obtain the yields n,and their
errors, o;

- Use signal PDF, F(Ay) to calculate the expected numbers in each bin

- Minimize %2, N1o7 is the total number of signal events
2

N, | T~ Nror * fF()\'M)d)\'M
2 bini
xX= y

O;

i=1
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Bins of Visual Proper Decay Length

Mass and width are fixed to values found in the full sample, background
is modeled by a 4th-degree polynomial

-
o
o
O

2000'_ 0.02cm <}, < 0.04cm

) ) 0.04cm <, < 0.06cm % 600 0.06cm < ,, < 0.08cm
> > > L
[} [} [} |
2 J\H r 2 M\ 2 TTL-W
& 15001&%‘ T 5 Jr‘LTT’L A 5, H I
¢ g g Y Tt
‘;_woof . 500» : :
c N c c
[ [ @ 200
& 500 D 2 I
C | A L I A [ I I A [
2.1 2.2 2.3 2.4 2.5 2.1 2.2 2.3 2.4 2.5 2.1 2.2 2.3 2.4 2.5
M(K‘; p) (GeV/c?) M(K‘; p) (GeV/c?) M(K‘; p) (GeV/c?)
% 4ok 0.08cm < ,, < 0.10cm % 0.10cm < ,, < 0.20cm % 200} 0.20cm < 1, < 0.30cm
S 400 M =
> \ > 800 > 1‘Jr
2 2 TWJ_H"H\F = H_+
5 300 S s 150F
G 300¢ f S Ly © 600/ ' © 0
= oo AT T Tt T H/
@ 2001 @ 400 @ 100
c N c i f=
2 F g F 2
w1001 w200 w 50;
C ! - [ R L ! - [ R C M PR -
2.1 2.2 2.3 2.4 2.5 2.1 2.2 2.3 2.4 2.5 2.1 2.2 23 2.4 2.5
M(K‘; p) (GeV/c?) M(K‘; p) (GeV/c?) M(K‘; p) (GeV/c?)

Systematic uncertainty will be dominated by this fitting procedure
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Lifetime Fit

/E\ < 1000 0.04cm < 4, < 0.06cm
© E i } A H\'
8 g T > \*‘Hf; 1‘H~|’ —+

= :2 L
o- i f 500/
p - -
8_ 1000 _— } £ -
[7)]
T i 2.1 22 23 24 25
() M(K"s p) (GeV/c?)
>
3 500 — ‘
2 .
0
= | |
+1
<(.) } | | L | L 1 L | L L L

0 0.1 0.2 0.3
A (em)

* Distribution of measured VPDL for si nal

F.() = [ d(KH(K)

_KA/CT(Ab) ® R]()\.M _ )L,S)
Cr( b)

- Resolution function R(A, - A,S) = fP(a)C()LM - A,0,8)do

« Scale factor s to take into account misestimate of error on VPDL
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Error

- Following a lifetime cut
- Use signal band and sidebands to estimate the signal error

2000

Events / (16.67 MeV/c?)

2.

4000

Distribution

PDF(signal) = PDF(signal-band) - PDF(sidebands)
0.37
B e 0| |
B 0.1:— ’ { |
Y 23 B S Y Il 'i'l‘ TN )
. . K . ( 0.03 0.04 05
M(K‘; p) (GeV/c?) (M) (cm)

- We sum over the bins of normalized signal error distribution to do the
integral
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Prompt/Direct ccbar Background

- The signal peak contains contributions from the signal as well as A,
produced at the primary vertex with muons from another charm decay -
the ccbar background

 VPDL distribution centered at zero

« Then the full PDF for the signal peak is

Fror ()‘M) = (1- fcc )Fs ()\‘M) +fCCC()LM) VPDL distribution for ccbar MC

60
Const1 37.15+ 3.53
- | Mean1 -8.637e-05 + 7.949e-04

Sigma1  0.009248 + 0.000870

- We float the f_, fraction of ccbar in
the signal peak

« MC is used to get the distribution

- To parameterize it, we use a double
Gaussian centered at zero with the 2T |H !l
widths and relative fractions from — ' {

the fit to MC distribution I E “M.*n*.m
-0.05 0 0.05

Ay (€M)
w Wine and Cheese, July 13, 2007

Mean2 0.003587 + 0.004147
Sigma2 0.03367 + 0.00511

40—

l Const2 4328+ 1.474

Events / 0.004 cm




Lifetime Fit

3 parameters go into the fit: Ny, ct, and f,
Resolution scale factor, s, is fixed, it was found in another study to be

1.19 + 0.06
£ £ .
g | ’ s
S 1000} s | - Tl
% i | %2/Npor = 0.784 2 .l J '
§ 500; L % él‘i '
'-i' “ocbar } :% 10 3 | cebar:
< b !—‘— S | N |
0 0.1 0.2 0.3 0 0.1 0.2 0.3
Ay (cm) A (cm)
Parameter Fitted value stat. error units
Nror 4471 290 hep-ex/0706.2358
fcc 0.160 —Q:07f1
et (Ap) 387.0 T30 pm

Consistent with world average: 369 + 22 um (PDG2006)

Wine and Cheese, July 13, 2007
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Consistency Checks

We test our fitting procedure and selection using MC

signal events A, =A. W v:

Reconstruction Efficiency

0.04-

0.02-

- get 369.3 £ 5.5 um when input 368 um
- fitted scale factor, 0.976 + 0.054

Toy MC studies
indicate no
significant bias

-

1
T

po
pl

0.02509 + 0.00045
-0.00829 + 0.00733

200:—

|

+_l_%_l_4_ o 50%-

samples / 0.8

150/

% 100

Constant

Mean

Sigma

158.4+£8.7
-0.02242 + 0.04508
1.008 £ 0.032

;.
- Efficiency flat + 4 o — 2
L (CThytea = €7/ Oc: (cm)
X 02 03

A (cm)

Sample 7 (pm)

Run < 196000 419 + 54
Split sample tests, Run > 196000 358 £+ 57
consistent n(p) >0 381 £ 48

n(p) <0 406 + 56

q(pn) >0 381 £ 50

q( ) <0 378 £ 49
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Systematic Uncertainties

Mass fitting

- Redo the mass fits with different background model, over small range
- shift bins by half bin width, remove end bins, half width bins

- Largest observed shift of 20 um

2000:_ 0.02cm < A’M < 0.04cm

i y b
1500:'.'.‘_‘—'-‘/\‘\‘_‘—.—*|00

0.10cm <}, < 0.20cm

67 MeV/c?)

800 |
RN

600

}
bbbt

—
o
o
o

400

|

Events / (16
Events / (16.67 MeV/c?)

(4
(=}
o
T T

200~
| S S | -

L. . . . MR R L
2.1 2.2 2.3 2.4 2.5 —

L | s L L L
2 2 2. 2.2 23 2.4 2.5
B(K_ P) (GeVic) M(K? p) (GeV/c?)

Prompt/Direct ccbar

- Vary widths and fractions by errors

- Increase widths by 20% for resolution underestimates

K-factor distributions

- vary branching fractions over wide range, pT cut, differences due to
kinematics/decay model estimated from previous studies - 2% change to K-
factors

Scale factor - vary by 20% to take into account errors from the study and its

value when it is allowed to float

Alignment
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Systematic Uncertainty

Possible background B —A_ uvX

- Decay has not yet been observed
- Measured upper limit:
Br(B —A.evX)<3.2x103(90% CL)

- This channel would reduce the measured lifetime since we
overestimate the boost

- Should be suppressed by branching ratio and low mass of (uA,)
system (another baryon must be present)

- The upper 90% CL limit on the fraction of this decay translates to a
5% contamination in this sample

- This would reduce the A, lifetime by 0.027 ps
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Systematic Uncertainties

Source Uncertainty in 7(Ap) [ps]
Detector alignment 0.018
Mass fitting 0.067
K-factor 0.036
peaking background 0.012
resolution scale factor 0.036
B — prA X o027
Total 001
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Semileptonic Lifetime Result

We measure the lifetime in the A, — A ,uvX decay channel
to be:

T(A,) =1.2907 1 2 (stat) ) os! (syst) ps

hep-ex/0706.2358
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Lifetime measurement with
A, —INPA
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A, — JWYA Reconstruction

nnnnnnn

= F .
=, 5 +930.6

1.131.135
GeVv/c®
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Strategy

Signal selection:
b-hadron

A and mass
distributions

Propose models (PDFs) for A and
mass to describe data

Build likelihood function

A 4
Unbinned maximum

likelihood fit

Likelihood function:
[ L= NSSMS)LSE * Nb(fPBM(sh)BA(sh) +(] B ﬁ’)BM(Ig)B)L(Ig))BE j
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Mass PDF

Sy — single Gaussian distribution

| ~(M;-p)?
S, (M.)= e 2
M) ( 2o )

By — flat distribution for prompt background ByigyWM ) =1/(M ., - M ;)

By — second-order polynomial function for non-prompt background

1 1 2 2 1 3 3 2
BM[lg](Mj)= M M (I_EAI(Mmax _Mmin)_EAZ(M _Mmin))+A1Mj +A2Mj

max
max min

Where m, s, A,, A, are free parameters of the fit;
Lifetime of the sidebands

NE B ° £

3 DO, L=1.2fb" a g_ata e * Data

8 F A JlyA ignal 1 3 «xx prompt
=== Prompt Compor.1ent of the 23_1507% ® v — Total g L non-prompt
background, J/ip direct 2 ?4 3 -
production 100 ~ 3 ol

8 ;lllll lllIllIlIll‘llllllllllllllIl L g o A I‘ 8 ;
--- Non-prompt component of sol” [——
the background (partial reco : /

L1 b= I B . r ,

heavy hadrons) 52 5.4 5.6 5.8 6 1054504 0050005 o4 045 02 025

e 2
Invariant Mass (GeV/c?) Proper decay length(cm)
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Proper Decay Length PDF

- S, — Convolution of exponential decay and resolution function

Where Ag =

ek

Sr:(-”-i-'?,'_: :l =E———| LA —

1 (=2

AgN2mso; L 2(so;)" ) L Ag

ct(Ayp), s-scale factor, o, is event-per-event uncertainty
« B, — Prompt component

Models:

 Resolution function

« Short - lived component 1 +2 k

Non-prompt component

— Negative and Positive exp. Decay

« Long - lived component I

— Positive exp. decay + ;{ M

Bypn(4,,0,) =

-

g L, (A = 0)

A
e’ +—=

A A j

(l_fo f fz) Aj()h<0)

A
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PDF of o()\) uncertainty

 Distribution of uncertainty of A for Signal and Background looks different

Signal region

%

Sidebands

Evontn | | GLOSOT14206 |
8,
LI L L B B
Events | [ 0.0007T14F8E |

-
=
IIIIII

=
=
LLLI T T

i

I TR TN TN [N TN TN T T N TN T T T 1 Y
o 2005 [y ] Q015

M| P Ll Aot | |
0.0z O0ZS 0 LS 0,03 fLiEs
Litafime Erver (Gm) Lifetime Errer {cm]

« First, the o(A) uncertainty distribution of the background region is fitted — fix all
parameters and fit signal region (Ns — from the fit of mass distribution) — fix all

parameters to fit data
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Lifetime of B°

Similar topology: BO—Jp(utu~) KO (m*m)
just replace A with K0

J I

~ o
~
~
~o
~

Used as control sample

Wine and Cheese, July 13, 2007
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Lifetime of B?
Similar topology: BO—Jhp(utu~) KO (m*m)

4 g10*
S800— 1 e Data ° -1
2 | DY, L=1.2fb S DY, L=1.2fb
B H o 3
S 4 0 0
§600__ B, Jhy K: B Signal 5 0 7 B> Jly Ks
g — Total @
g 3
© = Z
2400 g
2 3 10:
© =
o e T e C
200 1e
111 | ‘ L1 1| ‘ I | I ‘ L 11| ‘ L1 \----‘----\---\----I----\----‘-“;_-\nﬂ\--“\n- 1 0-1
99 5 51 52 53 54 55 56 57 02 01 0 01 02 03 0.4

Proper decay length (cm)

Invariant Mass (GeVIc

For BY in the decay channel B®—=JpKO%: N =717.1 £ 37.7
ct(B°) = 450.0°22>(stat) + 14.9(syst) um

7(B°) = 1.50T) 222 (stat) = 0.050(syst) ps
hep-ex/0704.3909

PDG 2006: 7(B°) =1.530+ 0.009ps
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Exclusive Ay Lifetime

2 ol 1 * Data 510
L - (3] C
22 D@, L=1.2fb B siona = © ° Data D&, L=1.2fb"
r igna = , , L=1.
o L
B Ay JdlvA _ ;0" M Signal Ay Jhy A
8150 Total o [ — Total
[4]
2 F10°E
S 100 3 -
2100 e
E-Laadl ® 10
% (&) 10; *
(& C
50 1L
0— 1 | 1 | | | | | | | 1 I | | | 1 | | | 10'1
592 54 5.6 5.8 6 -0.2 -0.1 0 0.; %.2 I0.3th 04
Invariant Mass (GeV/c?) roper decay length (cm)

For A, in the decay channel A, —=JApA: Ny =171.3 £ 20.0
ct(A,) = 365.1:2, (stat) = 12.7(syst) um
7(A,) = 1.218% 2 (stat) + 0.042(syst) ps

hep-ex/0704.3909

PDG 2006: 7(A,)=1.230+0.074 ps
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Consistency Checks

N of reconstructed particles . .
- Sk randomiy . 25t 7 1 Split sample technique, all tests
i i are consistent
wsfromO<p<m ——®—— 300.8t24.2
wsfrom-n<p<0—@—— 273.9 £ 23.7
L W's fromn > 1 ——e —— 25041223 i
N of reconstructed particles
- Wwsfromn<1 —@— 310.2+24.5 h - antiA, ° 785+14.2 4
- _ : - A, e 90.9+13.4 A
Decrease M window —@&— 717.0+ 37.1
- . - Split randomly — 81.9+153
Increase M window e 7171+ 37.7
- = - WsfromO0<p<n—@&—— 82.2+13.3 -
| Central fit e 7171+ 37.7 i L w's from -t <0 < 0 — e . 475+94 i
llllllllllllllllllIIIIIlIIlIlllIlI| !
~—— - W's fromn > 1 L 479+12.0 .
250 300 350 400 450 500 550 600 65 " "
Lifetime[um] - w's from) < 1 S 63.7+11.2 A
- Decrease M window +——@&— 172.2+19.5 A
- Increase M window —e 172.2+19.9 A
- Central fit —— 171.3 £ 20.0
L 1 1 1 l 1 1 1 1 I L 1 L 1 I L 1 1 1 l L 1 L 1 l L 1

100 200 300 400 500 600

Lifetime[um]
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Systematic Uncertainties

Sources BY (um) | Ay (um) | Ratio
Alignment 5.4 5.4 0.002
Distribution models 2.8 6.6 0.020
Long-lived components 13.6 6.0 0.022
Contamination - 7.2 0.016
Total syst. 14.9 12.7 0.034
Stat 235 +39.1 +0.096

: —22.1 —34.7 —0.087

Lifetime ratio t(A,)/t(BY) is also evaluated since very similar topology,
many systematic uncertainties will tend to cancel out

Uncertainties on the lifetime ratio t(A,)/t(B) are propagated using
standard methods
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Long-lived Background Composition

« Difference between the events in the low and high mass background regions:
— Separate fit to each mass regions of 5.1-5.8 and 5.4-6.1 GeV (A,)

No N
> . ggta DY % . DO . gl?éa
=150 g =150 -
8 | msigna Ap=> Iy A g - A dly A B Signal
g g |
Q -
8100 2100
T S T
: -
50 50...-%-
81 52 53 54 5‘5 “56 57 L:).a g_;‘ e 56 57 58 58 6_61
Invariant Mass (GeVi/c”) Invariant Mass (GeVic?)
Mass regions (GeV/c?) Value (um)
5.1-5.8 359.1 £ 34.2
5.4-6.1 365.8 £ 37.2

« As systematic uncertainty, take the largest difference to the central

fit in absolute value
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A, /B lifetime measurement

BY and A, measurement using full reconstructed decay channels are:

T(A,) =1.218" 7% (stat) = 0.042(syst) ps

7(B°) = 1.50T') 222 (stat) = 0.050(syst) ps

While the lifetime ratio is:

T(A,)
7(B")

= 0.8117) 05 (stat) = 0.034(syst)

hep-ex/0704.3909
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Combined DO Measurements
and Comparisons
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Lifetime results

We measured the lifetime in the Ay — A J/p decay channel to be: hep-ex/0704.3909

7(A,) =1.218)17) (stat) = 0.042 (syst) ps

Consistent with the Dzero measurement in the A, — A uvX decay channel
+0.119 +0.087
(A,) =1.2907 5,5 (stat) o1 (SYst) ps

The two measurements of the A, lifetime presented are statistically independent
and the correlation of systematics between them is very small, combine:

+0.102
T(A,) =1.25T 00c PS
«  Consistent with world average (PDG 2006):

7(A,) =1.230+£0.074 ps
CDF 1fb1 result: hep-ex/0609021 accepted by PRL

7(A,) = 1.593 005 (stat) + 0.033(syst) ps

2.60 above our combined measurement
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Not in
PDG
averages

A, Lifetime Measurements
% /Tppg 05 06 07 08 09 1 11 1.2

lllll[lllll

T LELEL N B

FrlrirrfrrrrTyryrryrrryryrrryyry

ALEPH A_ | e 1.18 32+ 0.03
(91-95) -
ALEPH A° I'T = o | 1.30 B2 +0.04
(91-95)

. ' +0.24
OPALA, | ! o i 1.29 )77+0.06
(90-95)
SE;PHl Al —e—y 1.11 22+ 0.05
gztgg Al e 1.32£0.15£ 0.06
DO J/y A° e | 1.22 022+ 0.04
250 pb~ (02-04)
CDF Jhy A° e 1.59+0.08 £ 0.03
11" (02-06)
DO Al H—e—H 1.29 *%'2+0.09
1.3 fb™ (02-06)
DO Jiy A° F—e—i 1.22 '3+ 0.04
1.2 fb™'(02-086)
D0 Combined —e— 1.25 £0.10

1.280+0.074 PDG 2006 —e—

lll[llllllllllllllllllllll

04 0.6 0.8

12 14 16 18 2 22
A, lifetime [ps]
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A, Lifetime Measurements
% /Twppg 05 06 07 08 09 1 1.1 1.2

| | I I R B B B
ALEPH A_I —e— 1.18 2+ 0.03
(01-95) c -0.12
ALEPH A° I'T | . | 1.30 27 +0.04
(91-95)
. ; +0.24
OPALA, | I TS 1 1.29 ;. £0.06
(90-95)
(EE;PHI Al —e— 1.11 fgf: + 0.05
gz[g)g Al I 1.32£0.15+ 0.06
DO J/y A° ———— 1.22 1022+ 0.04
250 pb ' (02-04) ‘
CDF Jiy A° e 1.59+ 0.08 £ 0.03
11" (02-06)
_ DO Al H—e—H 1.29 *%12+0.09
Not in 1.3 fb™'(02-06) 0.1
PbG DO J/y A° —e— 1.22 *_Od'fli 0.04
averages 1.2 fb'(02-06) '
D0 Combined —e—] 1.25 £ 0.10
. e PDG 2007 1.409+0.055
(no scaling of errors)
llllllllllllllllllllllIllllll[llllllllll
04 06 08 1 12 14 16 1.8 2 22

A, lifetime [ps]
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Summary

» We have measured the lifetime of the A, baryon using two different

decay channels hep-ex/0704.3909
- JWA

T(A,) =1.218" 12 (stat) = 0.042(syst) ps
- A uv
T(A,) = 1.290°1 1 (stat) s os! (syst) ps

« combined Dzero result hep-ex/0706.2358

T(A,) =1.251709¢ ps

 Consistent with World average measurement (PDG 2006)

7(A,)=1.230+0.074 ps
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