Francesca Dordei
on behalf of the LHCb collaboratic

Heidelberg University, Physikalisches Institut

5| 8" Internalional Workshop on the CKM Unitary Triangle 7
Y | 8-12 Seplember 2014 Y¥'\
L L Vienna, Austria



Outline

© Motivation

Probing QCD Predictions
Probing CP violation

® Challenges of precision measurements

® Recent Results

BY — Dy 7" [arxiv:1407.5873]

BY — K™ K™ [arxiv:1406.7204]

/\g — J/U p K™ [Phys. Lett. B734 (2014) 122]

Hp — J/U X family [HEP 04 (2014) 114]

Zhs Eg and Q. baryons [Phys. Lett. B736 (2014) 154] and [Phys. Rev. Lett. 113 (2014) 032001]

Topics NOT covered by this talk:
BY — Dg Dg"X lifetime
Semileptonic B;m — J/ Wt v X lifetime
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Theoretical status of b-flavoured hadron lifetimes

Lifetimes of heavy b-hadrons are dominated by the weak decay of the b-quark: spectator model.

b
B |:

Predictions made from series expansion

Heavy Quark Expansion (HQE) |

F:Fo~|— F2+ F3+

* decay of a free heavy b-quark: Tz ~ Tg+ ~ Tro ~ T 0
y y b-q B B B A9
* separation between mesons and baryons: Tg+ ~ Tgo ~ Tpo > T a0
p Y B B BY A9

* spectator quark/s involved: Tg+ > Tgo ~ Tgo > T o0
p q B 52 BY A9
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Theoretical status of b-flavoured hadron lifetimes

Different b species have distinct lifetimes = light quark(s) cannot be ignored.
Difficult interplay between weak and strong forces!

b

BY £ 3\
3

[0y

Predictions made from series expansion

— | Heavy Quark Expansion (HQE) |

F=To+ 28T+ 270+ ..
b

2
my

* decay of a free heavy b-quark: Tz ~ Tg+ ~ Tro ~ T o
y y 0-q BY B BY A9
* separation between mesons and baryons: Tg+ ~ Tgo ~ Tgo > T a0
p y B BY BY A9

* spectator quark/s involved: T > Tpo ~ Ty > T
p q B+ B9 BY A9
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Theoretical status of b-flavoured hadron lifetimes

* The study of the b-hadron lifetimes is a good probe of QCD predictions.

Most precise predictions in lifetime ratios:

T A2 A8,

T2 m2 m3

Predicted range for different lifetime ratios

T A0 T=0

A =)
= 1.001 £0.002 —2 = 0.935+ 0.054 b — 0.95+0.06
TBg TBg TE;

T

2

Tg+
T _ 104138

Tgo
Bd

Theoretical predictions from: A. Lenz, arXiv:1405.3601 (2014). Find more in: Beneke NPB639 (2002), Tarantino EPJC33 (2004),
Gabbiani et al PRD68 (2003) and PRD70 (2004).

HQE is used to extract values of | V| and |V, |. Important to test its predictions for b-hadron lifetimes!
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Effective lifetime

* b-baryons and charged b-mesons = decay is purely exponential.
* Neutral B mesons => mixing can occur.

=

B‘()s) and E?s) superposition of mass eigenstates, By and Bj : "
B u, ¢l UG 1 B
* with separate masses: my, m;
W=
|Amd,s:mH*mL|and Mmgs = (My+my)/2 g ——t e \
b 5
¢ and different lifetimes: Ty =1/Ty, 1, =1/, T T
AFd,s =TI, —Ty|and Fd,s = (I +Ty)/2 - vt v 0
w
s ©___ TTT=== b

Effective lifetime: measured using a single exponential to model the proper time distribution
T(t) o< Ay e/ TH 4 AL @ /™ 5 Agy e/ Tett
— ignoring the decay-time difference between the two mass-eigenstates (ATy = 0, AT sizeable)
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Effective lifetime in CP eigenstates

Fleischer, Kneijens [arXiv:1109.5115]

* In CP eigenstates, effective lifetime is sensitive to AT's and ¢ s (mixing induced OP phase).
Considering a Bg(Eg) — f transition the untagged decay time distribution is:

T(t) oc (1 —Aar)e” " 4 (1 4+ App, ) e (THD

with A ar is a function of ¢s.
If we assume no CP then for the CP eigenstates Aarg, = £1:

| CPeven:eg. B — KT K~ = FLl

CP odd: e.g. BY — J/1 £(980) = Ty

Expanding the effective lifetime in ys = AT /2T and using Tgy = 2/(TL+Ty)=T5":

f
T
T—ZZ =1+ Aanys + [2— (Aar)2ly2 + O(¥)

0
Alternative way to extract ¢ s and Al"s:{ f\/%n:‘g igzlerntt:g; I.;Oge,;géf; dg' /e
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Challenges of precision measurement Acceptance correction

How to experimentally measure lifetimes

CHALLENGE: biased proper time distributions

* B hadron candidates often selected using Al
decay time biasing quantities By
(e.g. decay products significantly displaced
from the PV)

* Implicit biases, e.g. geometrical and
reconstruction acceptances

Absolute measurement Decay time Resolution Acceptance

* Include the acceptance to correct the

t

_ (DV—PV) _ (DV—PV)-Massg
- By - P

decay time distribution.
* PROs: no other input needed. E A l/\
t t t

* CONSs: good understanding of

acceptance needed.
Data driven methods to obtain greater Distribution = [e%' ® Res(t, 1/)} - Acc(t)
precision.
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Challenges of precision measurement Acceptance correction

How to experimentally measure lifetimes

CHALLENGE: biased proper time distributions

* B hadron candidates often selected using g
decay time biasing quantities P
(e.g. decay products significantly displaced
from the PV)

* Implicit biases, e.g. geometrical and
reconstruction acceptances

Relative measurement __t
Ax(t) x [e ™x ® G(t, ox)]

° Measure lifetime X relative to control R(t) = ——
mode (CM) with well known lifetime and Acm(t) x [e Tom ® G(t, ocm)]
similar topology

° PROs: systematic uncertainties due to
acceptance cancel in the ratio ; ;

° CONSs: irreducible systematic from R(t) =Ry - e '(™x ~Tom)
input lifetime

_ (DV—PV) _ (DV—-PV) Massg
- - P

t By

Assuming acceptance A is the same and
resolution effects cancel:
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BY — KK lifetime - Absolute measurement
BY - K*K~ with L = 1fb™"

[arXiv:1406.7204]

The final state K™K~ is a CP-even eigenstate:

— with the assumption Aar = -1

* ~ completely CP-even eigenstate

* ASM = —0.972 £0.012
Fleischer, Kneijens [Eur.Phys.J.C71:1532,2011]

Re-analysis of the 2011 dataset using a data-driven method = Absolute measurement.

Strategy used: "Swimming" - per-event
acceptance extracted from data

Re-run selection and trigger for all hypothetical
lifetimes:

* Move the DV along the B momentum vector

i i accepted? accepted? a
* Evaluate if the candidate would be selected 1=yes] 1=yes] ;
with this lifetime 02no 0<no |__
t ot
* Use the per-event acceptance function in i ess
the fit

y
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BY — K+ K lifetime - Absolute measurement
BY - K*K~ with L = 1fb™"

[arXiv:1406.7204]

Available statistics: 10471 + 121 BY signal events after full selection.

10

=
(=}

=
<

=
o

g
3
=
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2
8
B
3
k=]
8
O

.L A
5000 5200 5400

3 & 10°F T T
o Daa 3 a E
E 5 F LHCh — B KK
3 g, 10° EiN Backgrounds
1 R A — Total Fit
" 8w} T 4 Data
BY-mK misD 3 35 E e,
Ap-pK misiD § r | " o, 4
I k| .
1 FlI .
..‘ - L ‘ ‘ N
5600 5800 0 2 4 6 8 10
M- [MeV/c?] decay time (ps)
Tk = 1.407 £ 0.016 (stat) +0.007 (syst) ps
* Main systematic contribution: misidentified Bg — h™h~ backgrounds (5 fs)
* Used to extract Aar = —0.87 = 0.17 4= 0.13 (compatible with SM)
* Consistent with the previous independent measurement from LHCb
Lifetime measurements in B-decays 09-09-2014 11/21
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Recent results Hp — J/ X family lifetimes - Absolute measurement

Hp — J/ W X family with £ = 1 b~

[UHEP 04 (2014) 114]

~ 30000 F—— r . r =
* Bt 5 J/pkt: Naig = 229434 + 503 % £ E
- B, 2¥F  LHCh E
BY — J/WK*(892)%:  Ngjg = 70534 £ 312 = 20000 E
o E Bt JKT E
® BY— J/WKY: Naig = 17045 £ 175 T 1s000 E
) E 3
* By Ngjp = 18662 £ 152 5 10000E E
E 5000 - E
® Ap = J/BA: Ngig = 3960 + 89 9] E E
-/ 5200 5250 5300 5350 5400
Las m(TAy K*) [MeV/c2]
ﬁ 1.44! E LHCb MC —*~ uncorrected
= L
© v 1.440F value
143521_-If(econstruction Selection Trigger Bias Of AT ~ 20 fS
L430E |+
1425t _— * Several effects bias the measured
L.420F uality lifetime already in the simulation!
1.415F bt e
1.410F VELO ; ey * Data-driven method to remove the
E reconstruction = -4- 4‘, .
1405} TR S bias.
L L L Il Il L L L L L 1
1400~>5""4 "6 8 10 12 14 16 18 20
steps
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http://arxiv.org/abs/1402.2554

Hp — J/ X family lifetimes - Absolute measurement
Hp — J/ W X family with £ = 1 b~

Absolute measurement

® Bt S5 J/wKT:

® BY - J/K*(892)0:

® B = J/PKY:
® By = J/ b

® Ap— J/DA:

Nyig = 229434 + 503
Nyig = 70534 + 312
Ngig = 17045 £175
Nyig = 18662 & 152

Nsig = 3960 = 89

— 1.45

ﬁ 1.44" | LHCb MC —*— corrected
= L
2 1.440F Generated value —=— uncorrected
1.435] E Reconstruction Selection Trigger
1.43 +ﬂr’§|l " ﬁ—'—"l"f|
1.425F £ | sk THH4 7T
TR correction cut — New PV *——Neutigger
1.420F reconstruction e
1415 st ot
E 1
1.410F e
1405 L
E T
L L L L 1 1 L | 1 I I
140 0 2 4 6 8 10 12 14 16 18 20

F. Dordei (Heidelber:

University)

steps

Candidates /( 0.2 ps)

Lifetime measurements in B-decays

[JHEP 04 (2014) 114]

LHCb
Bt = Jpp K+

vood v vovd 3

S
ATy
-+
i

wd

tlps]

* Remaining bias no longer
statistically significant.

* The same strategy can be applied
on data without using simulated
data.

* Unbinned fit in mass and decay
time to extract lifetime.
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Hp — J/ X family lifetimes - Absolute measurement
Hp — J/ W X family with £ = 1 b~

Lifetime Value [ps] World average 2013 [ps]
TR+ g/ K+ 1.637 + 0.004 + 0.003 1.641 + 0.008
Tgo_sy/pk+(8e2)0  1.524 & 0.006 £ 0.004 1.519 + 0.007
TBo /K 1.499 + 0.013 + 0.005 1.519 + 0.007
TAY /WA 1.415 + 0.027 + 0.006 1.429 + 0.024
TE0 s/ 1.480 + 0.011 & 0.005 1.429 + 0.088
Ratio Value
Tg+/TEo g/ pk+0 1.074 + 0.005 + 0.003
° II?frotrl'n a th(ioretical ptc;inttof viem TR u/py/ TBO 5/ KO 0.971 £ 0.008 £ 0.004
ifetime ratios are robust quantities T oo/ i 0.929 + 0.018 + 0.004
= test of HQE. A/ TB0— k0
Tg+/Tg— 1.002 + 0.004 + 0.002
* Particle and antiparticle lifetimes T A0 /TKO 0.940 £ 0.035 + 0.005
b b

ratio = test of CPT
TR0/ pK*0 /TEO_)J/IJ)W*O 1.000 4+ 0.008 + 0.003

| ATy/Tq = —0.044 +0.025 + 0.011 |compatible with |ATg/Ty|SM = (34 1.2) - 1073 [arXiv:0412007]
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Recent results

/\?> — J/ppK— lifetime - Relative measurement

A9 — J/ppK~ lifetime - £L =3 b}

[Phys. Lett. B734 (2014) 122]

~ T —~ . T T —
% 10'F  LHCb A S Jwek |3 % F LHCH 5% — J/WK™)
E E Ny = 50233 4 331 E E t Nyt ~ 340000 |
= <10t E
7 10°F B J/bK K- 3 & [ 3
g 10 \.Bs 2 J/vK 38 °F ]
_5'03 E e 9 _rcd F B
3 N ) 12 4P
E Blodivkim ] 210F
< g E
O - @) L
10° F | E
E /vy - T 3

mJ/ppK') [MeV]

° /\g — J/WpK~ previously unobserved

decay mode.

* Relative measurement wrt BO lifetime.

* Most precise measurement to date!

F. Dordei (Heidelber:

niversity)

a L
5350 5400
mJAp'K) [MeV]

P
5200 5250 5300

T/\o
=2 =0.974 £ 0.006 & 0.004
B0

Main systematic: decay-time acceptance.

T A9 ppk— = 1478 £ 0.008 £ 0.010 p
Main systematic: B? lifetime uncertainty.
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88 = 5" lftimo - Relatio measuremert
_ . —1
B — D, m" with £ = 11D

[arXiv:1407.5873]
Dy 7t* is a flavour-specific final state, fi:

BY — fis or BY— B — fg Lt gTrss)z
Bt o BB N ()

) T T T T 3

. > E 3

Relative measurement § 20005 | pic ]

0 — =+ pD— — Kt E E

Between BS = DS 7T, DS — K~ K"7t— and v 1600 Nsjg = 21058 + 245 3

~ E E

c B =Dt DT > Kt 8 1o00E o]

same number of tracks, very different D lifetimes ,';5 F o ﬁ‘ :Dsn " =

el E 4 ombinatorial J

-0 =0 — E =

° Bt D 7.(+’ D — Kt 5 800E B —>D;+n' E

different number of tracks, similar D lifetimes 400:_ f;': — D:p' E

© Bt 5 D'+, D° = Kt mt Eoow Y B' —>Dir
different number of tracks, similar D lifetimes ) 5200 5300 5400 5500 5600

[KKI;]DJc' mass (MeV)
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— . —
B — Dy mt with £ = 11fb
[arXiv:1407.5873]

Three consistent results fully correlated, the one
with the smallest uncertainty is chosen

—0 ’q‘; C T T T l T T T l T T T ] T T T _L

B =204
Ts(Bs) _ 4 0104 0.010 4 0.008 G LHCb |
©(BY) 2o ]
£03F ]
U’ EA f 1
£ f 1
=0 = 1
T(BY) = 1.535 + 0.015 4 0.012 = 0.007ps E ]
P i 4
Stat Syst PDG 0.1F W
[ BBl = BBy = Bi/Biy ]
v Ly

* Most precise measurement to date. 0 b é b zll . g

* Consistent with previous measurement and Decay time (ps)
HQE predictions.

* Main systematic: lifetime acceptance.
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Recent results Baryon lifetimes

=, 0, and

=0 lifetimes - £L = 3fb !

[Phys. Lett. B736 (2014) 154]
Signal decays: =, — J/WZ" and Q, — J/p Q™.

Absolute measurement: use similar methods to analysis of Hp, — J/1{ X.

Decay-time acceptance taken from simulation.

T, = 155006 +£0.03ps

and T, = 1.547F

0.26
0.21

+ 0.05 ps

Main systematic: decay-time acceptance.

Most precise measurement to date!

Signal decay: =9 — =S,

[Phys. Rev. Lett. 113 (2014) 032001]

wrtthe A) — A7 lifetime.

(S3SY

o

=1.006 0.018 + 0.010 =

Ty = 1.477 +0.026 + 0.014 £ 0.013 ps

Main systematic: simulated sample size.

First measurement!

F. Dordei (Heidelberg University)
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Conclusions

Conclusions

* Recent LHCb measurements give a consistent picture of b-hadron lifetimes.
* Good agreement with HQE predictions.

* Experimental ratios known to striking precision.

T(/\b)/T(BU)
+ —¥— HFAG: 0.955 + 0.009

[ HQE: 0935+ 0.054

W4 =0=-HFAG: 0.995 + 0.006
| C3HeE 1001+ 0002
0 - _+ 0,
1B - Dg m) /1(B)
: —— LHCb: 1.010 + 0.013
5 HQE: 1.009 + 0.004

1(B")/1(B%)

—l- HFAG: 1.076 + 0.004

+0.07

HQE: 1.04" og

0.9 12
HQE: Lenz [arXiv:1405.3601] L Ifetl meratio
HFAG: Heavy Flavour Averaging Group [PDG 2014]
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Conclusions

* Combination of all LHCb results shows very nice agreement!

* Consistent with SM prediction ATSM = 0.087 = 0.021 ps—" [A. Lenz and U. Nierste, arXiv:1102.4274]

Lo 0.25 T i
S| LHCb -
02 % Preliminary
0.15 B Jyf, |
- Bs—DDs 7
0.1 |:| Bs— DgTt
' I B.- JYKK
I Combination |
0.05 —

86
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The theory of measurement
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Status at beginning of 2014

| Using effective lifetime to constrain ATs and ¢ |

0.4 7
0.3
0.2
— 01
@
L 00
o
< =0.1
—0.2 B
== Tyjes = (1700 £ 0.040 £ 0.026] ps
08 = ik = [1.455 £ 0.046 £ 0.006] ps
04 H AN 21 68% CL of x* fit
HE : Bs <
—180 =135 =90 —45 0 15 90 135 180
o, [deg]
Using:

Ty+x— = [1.455+ 0.046 (stat) £0.006 (syst)] ps
[Phys. Lett. B716 (2012) 393-400]

Ty/p s, = [1.700 4= 0.040 (stat) -0.026 (syst)] ps
[Phys. Rev. Lett. 109 (2012) 152002]

F. Dordei (Heidelberg University)

Kneijens [arXiv:1305.6834]

| Inluding direct measurement

B, = J/Ufo(980) / B — K*K~ effective lifetimes versus By = Jy¢ analyses
:

! = DO: 68% CL (8b~!)
0.4 i = CDF:68% CL (10 fb~!)
K == LHCb: 68% CL (1 fb~!)
! mm ATLAS: 68% CL (5 b))
03 Tijif h == Eff. Lifetimes: 68% CL
N
=3
£70.2
<
0.1
0015 00 05 10 5
¢, [rad]
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BS — J/\ 1,(980) with £ = 1 fb~" - Introduction

[LHCb-PAPER-2012-017, arXiv: 1207.0878]

The final state J/1 £,(980) is a CP-odd eigenstate: > [ T T T ]
* Measured ¢ limits cos ps > 0.99 @ 95% CL E [ LHCb

[LHCb-CONF-2012-002] < o 7]

5] L f ]

* Selection provides > 99.4% @ 95% CL CP-odd = [ BoaJ/pf ]

sample % 00 Iyt .

[Phys. Rev. D 86, 052006 (2012)] o 03] ppK* ]

200 .

— with the assumption Aar=1 1

* pure CP-odd eigenstate 3200 33000 5400 5300 3600

m(J/prta’) (MeV)
* no CP violation . : . . :

= | LHCb
Strategy used: Lifetime measured relative to =+ 20000'_ ]
B — J/PK*0 3 L 1
I L 4
* Decays have very similar kinematics = 3 . E
Vi y g K B! _)J/IPK*M ]
* Compare signal yields in bins of decay time O 10000 -
. Fi : ; P r i
Fit for width difference: Tt~ ko i 1
* Use well known B lifetime to extract B9 lifetime L B.»]/yK™ ]

5200 5300 5400 5500
m(J/YK'zt+) (MeV)
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BS — J/\ 1,(980) with £ = 1 fb~" - Results

[LHCb-PAPER-2012-017, arXiv: 1207.0878]

& T T 2,0.08[ T T 7
= s LHCb I [ LHCb ]
s 1! 1 g b
2 400} [] E 5 3 1
o ¢ E ] r 1
= ] S 0.041 E
z | ¢ ] = I % ]
200 LY f r ]
7; i e . 1 0.02- 5
L (a) ° LX) E L ]
0 ! L %e 0 1 1
2 4 6 2 4 6
£ (ps) £ (ps)
520000? . LHCb | Ty/pi, = 1.700 £ 0.040 (stat) 4 0.026 (syst) ps
5 . |
E . | * Main systematic contributions: acceptance
;‘ F . 1 correction (18 fs), statistical bias (12 fs)
¥ - .
e 100007 . 1
- [} ] .
T | °. i WORLD's BEST! |
= (b Ceee.. | _—
0 L . L)
2 4 6
t (ps)
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BS — J/\ 1,(980) with £ = 1 fb~" - Results

—*0

-0

[LHCb-PAPER-2012-017, arXiv: 1207.0878]

» T T 2 0.08 T T
& 6001 S ]
3 e LHCb % | LHCb :
s 1! 1 g b
2 a0 @ N = L ]
« ¢ 1 32 004 -
z | ¢ ] = I % ]
1 200F ¢, ] 0.02} n
WL . 1 i ]
[ (a) ®e .. L ]
0 ! I ! (] 0 1 1
2 4 6 2 6
1 (ps) 1 (ps)
520000? . LHCb Ty/pi, = 1.700 £ 0.040 (stat) 4 0.026 (syst) ps
o °
E . | * Main systematic contributions: acceptance
F . 1 correction (18 fs), statistical bias (12 fs)
¥ - .
> 10000, ° i * Ty can be calculated adding an additional syst
? ® . E uncertainty due to a possible ¢ # 0
= [ (b : ] =
0 ) ! hilk 2N 'y = 0.588 + 0.014 (stat) £ 0.009 (syst) ps
2 4 6
t (ps)

F. Dordei (Heidelberg University)

Lifetime measurements in B-decays

09-09-2014 26/21



Backup Slides

VELO reconstruction acceptance

* VELO reconstruction efficiency nearly
identical for different decay products.

* Measure the efficiency on data using
Bt — J/WP K™ control sample:
Tag and Probe - technique.

0.99]

€vELO

0.98
0.97|
0.96|

0.95]

0.93]

0.92)

BuJpsiK K+
—+ BsKK K+
—+ BsKK K-
—— BsJpsiPhi Mu+
—— BsJpsiPhi Mu-
— BuJpsiK Mu+
—4— BuJpsiK Mu-

LHCb MC

* Correct data for the inefficiency

weighting differently every event.

beam line

F. Dordei (Heidelberg University)
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A9 lifetime - £ = 3fb !

[Physics Letters B 734, arXiv:1402.6242 (2014)]
Yield as a function of decay-time

2o LHCb —— T
€ . el ke ] 15 (a) LHCb Simulation " .
o Eoow . E
3 . E LAY~ J/lpr 1»“ i
= 103’_ . ':-. . i 1+ M‘ﬁ’*ﬁﬁ%,& |
E Ap = J/bpK . El B J/l])K*D
o E 05 -
0 2 4 6 o m

t[ps] ' : : }

_
N

* Most precise measurement to date!

(b) LHCb Simulation

._.
)

T/\O
T—é’ =0.974 4+ 0.006 + 0.004

B'

Acceptance ratio  Acceptance (arbitrary scale)

Main syst: acceptance slope.

o
%

TAD o pp— = 1479 £ 0.009 + 0.010 ps .

S
S}
N
(=2}

Main syst: B° lifetime uncertainty. t [ps]
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=, and Q, lifetimes - £ = 3fb™*

[Physics Letters B 736, arXiv:1405.1543 (2014)]
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* Dominant systematic from upper decay time acceptance (“beta factor”) from MC;

° /\2 lifetime consistent with other LHCb measurements.
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B. — D; Dy effective lifetime - £ = 3 fb ™"

[arXiv:1312.1217 [hep-ex]]

) . . & gool LHCD — Full fit
* Final state is CP-even, ¢ is small > 800 .
— s> s
— Teg =1/, EEOD’ - Di K
=00l — Dg
* Measure lifetime relative to a similar final 2 B DD,
state topology decay, B~ — D°Dj, with 5400 B> D'D;
well-known lifetime: = B A D
S} . .
Tg— = 1.641 4 0.008 ps 200 I Combinatorial
* The relative rate is given by: 0 300 =100 e
D; D, mass [MeV/c?
Ty = _(t 05
Bs(Bg)"Dsl Ds ( ) —at LHCb

x e
T (B*)aDo(ﬁ))DZ(DQL)(t)

where: o = 1/T§2ﬁDS+D; —1/7t5-

Efficiency corrected yield ratio

* Main systematic is from acceptance.

0‘17 L L 1 é
decay time [ps]

reff =1.3794+0.026 £0.017ps I, =0.725+ 0.014 & 0.009 ps ™"

BY—D5 Dy
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A lifetime - The end of the puzzle

* Long-standing puzzle of the /\2
lifetime now solved!

* LHCb has the most precise single
measurement.

* Last measurements consistent with
the original predictions of the HQE.

* Ratio with the BC lifetime close to
unity.

Plot from S. Stone presentation, FPCP Marseilles, May
2014.

F. Dordei (Heidelberg University)
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Lifetime measurements in B-decays
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CMS (2012) [J/pA]
ATLAS (2012) [JApA]

DO (2012) [JApA]

CDF (2011) [JApA]

CDF (2010) [Alx]

DO (2007) [JApA]

DO (2007) [Semileptonic decay]

DLPH (1999) [Semileptonic decay]
ALEP (1998) [Semileptonic decay]

OPAL (1998) [Semileptonic decay]

CDF (1996) [Semileptonic decay]
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