B+ and BO Meson Lifetimes
Status and Prospects

Quick review of Decay Length method
Comparison of LP99 results to current results
Discovery made along the way

| mpact Parameter Distributions

Average I mpact Parameter fits

Finding X¢

Plans
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B*/ B° Analysis Outline

Recon. decay point of B mesons using ZV TOP (not ZvTOP3)
Divide sample into Charged and vertices (*)

Use My, Q. and Ag(cosq) to improve purity of charged
sample (*)

Determine lifetime by fitting M C to the Data decay length
distribution

Calculate Systematics

Shift central values (*)
(*) I'll come back to these |ater
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For LP99, we used 1997-98 R16 Data and MC.
However, the tracking corrections were based upon R16.
Now, using R16 trking corrections.
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We performed a standard A 5 cross check of the charge
assignment purity
(for charged vertices only)

A - P, cosg
1- AP, 1+ cos’q

Acs(P..cos0) = 2A
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Using vertex mass & charge, we calculate the
probability of avertex being a B* or B°
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Using Pol+Jet Charge (smpleinitial state tag),
we calculate the probability of the vertex
hemisphere being ab or ab. From thiswe calc.
the probability of vertex being B* (BY) or B- (BY)
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Binned Decay Length Fits (1997-98)
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Lifetime Systematics (97-98 Decay Length Analysis)

needs more study
PRLCCOS)

Physics Dt B+ Dt BO DtB+/t B+
Systematics
(sdectod subset) (P (p9)
Bfrag. | .714%* .008 | .025 .030 004
X shape 011 .009 <.003
B(B® DD)| .18% .05 015 014 016
bbaryon | .072+ .040 | .004 017 .008
fraction
Bllifetime| 149+ .06 | <.003 014 .009
TOTAL 0.033 0.044 0.026

(all systs, including
trking & detector)

* b fragmentation systematics
dominant for individual lifetimes
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What do we actually report to conferences?

tg+ = 1.658 + 0.023 + 0.033 ps
tgo = 1.580 + 0.025 + 0.044 ps

1997-98 results
(LP99, before shifts)

Now, shift central values of lifetimesto account for differences
between MC centroid values for different systs. & what we want
to use as a central value (assume linear extrapolation OK):

Xg (MC) =698 — .714 : tg+ — 1.607 ps
tg(MC)=155ps— 1.49ps : tg+ — 1.607 ps

f pbaryon(MC) =7.2% — 10.2% : tg+ — 1.613 ps

tor = 1.613 + 0.023 = 0.033 ps
t o = 1.565 = 0.025 + 0.044 ps

1997-98 results
(LP99, after shifts)
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|nteresting discovery:

e NOQ=0verticesareinthe“Q Z 0" sample

o 23% of thevtxsinthe“Q =0" samplehaveQZ 0!
(~19% aeQ=+1,~4% are+ 2, ~.5% are+ 3)

A rationalization by John Jaros (john@slac.stanford,edu; x2852)

o Suppose had a high degree of confidence that
hemisphere w/vtx was from a b-quark (thusB- or B°)

o Suppose the vertex had low mass
(i.e. probably missed afew trks) and Q = +1
— Place this candidate in “Q=0" sample (w/low weight)
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Can we use a variable that 1sless sensitive to X7

B Long t
IP e 3 L ~tsE<>Lagel= or

< L >\ Hard XE

/
]
L]
‘e

IP:fd ............ B )qd~|_.q~(t.E).q~(t}E/).(1ﬂZ)

) > — d independent of X,
Andyss * Asbefore, find ZVTOP vertices
Outline * Asbefore, divide sample into charged & neutral
» Asbefore, enhance B+ purity using Az, Mg, €tc.

o Usethe Average of the (3D or 2D) Impact Parameters
of the VVertex Tracks with respect to the | P
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|mpact Parameter distributionsfor Data& MC
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|nstead, |ook at
the Aver

age of the t, ty | tafty |Totdc?
3D(2D) impact (tsal) | (tstat) | (= star) | (700D
par eters fOI‘ the D 1 66?)850024 1 5;37850024 1.052+.027 80
trksinthevertex ogn [ | |
(nicething: one  Aved
3D impact {1.638* .025 |1.547 * .027 | 1.057+.032 79
entry per event) paancers
Ave. of
2D impact [1.664 * .028 |1.538* .024 |1.067 £ .035 89
parameters
C%f%rzg; 65.1%| 74.0% 75.1%
| o) 725%| 708% | 802%
other anaysiS
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Degree of correl ati on between two analyses

From Decay A

data\
Length Method:

taﬁ i

lifetime (ps)

16 M C subsets treated as data
From Ave. 3D 11;: 3 T

Impact Method:
1t

S 4 T

data

lifetime (ps)

Correlation
Coefficient:

((x- x)(y- y)

Jo- =)y~ v7)
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Physics systematics for both analyses

SLD Physics Analysis Meeting

—>
—>
BR( B- - >DX) 0. 00505 0. 00846 0. 00712
— Decay
B s fraction 0. 00298 0. 00116 0. 00266
b_baryon frax. 0. 00410 0. 01656 0. 00826 Length
b s lifetine 0. 00003 0. 01356 0. 00891
D decay nulti . 0. 00327 0. 00536 0. 00559
BR( B- - >DX) 0. 00963 0. 03648 0. 02464 Average
_: 3D 1Imp.
B s fraction 0. 00217 0. 00305 0. 00327
b _baryon frax. 0. 00278 0.01862 0. 01005 param
b s lifetine 0. 00030 0. 01535 0. 00998
—>
D decay nulti . 0. 00555 0. 01396 0. 00535
—>
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L ifetime dependence on X
E_Laﬂr 1,72 o I
1,62 — 1.7 o1.08
1 1.6 01 68 0o
£ 1.58 ' E1.66 TR
+1.56 = 1.64 =1.04
4 1.54 = 1.62 A
— 152 +—' 16 £ %1.@2 F
- |1||||||||||| ||||||I||||I|| |||||||I||||I||
M e mr o7 128 e 07 o7 ' s o7 o7
Mean X Mean Xg Mean X
-Decay Length Analysis
Ave 3D Impact Parameter Analysis
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Use intersection to constrain X¢

For B+: X.=0.7013 + 0.0048 tg, = 1.641+ 0.039 ps

For BO: X =0.7014 + 0.0046 tg,=1.553+ 0.053 ps

X g much lower than what Danning found ! 2!
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t g+

TTT | TTT | TTT | TTT | T | TTT | TTT
%) IRIE
ALEPH D'’1 1.61610.05 ps
{ & Summary
ALEPH exclusive | . { 158" 00 +oo!
(9L 94} y 1 -
CDF JJWwK - 1.68+0.07+0.02
tﬂz{ﬁ} ps
CDF D' N 1.637+0.058" %5 g
(92 95) 008
DELPHI D™'1 L | o 1.61+0.16+0.12 ps
(9193} B =
DELFPHI topology 1.7240.08+0.06 ps
(9L-93)
L3 Topolo L 1.66+0.06+0.03 ps
(9 95 Frﬁ}r
OPAL topology |¢_._4 1.643H0.037H0.025 ps
{93 95)
oPALD™1 H . H 1.52+0.14+0.09 ps
L6101 HL07 ps
— Lezan0or0034ps 1.023 + 0.03 pS
new
World average 6390025 ps——
111 I 111 | 11 1 | 11 1 | 1 | 11 1 | 11 1

12 13 14 15 16 L7 18 19
T(B) (ps)

E Lifetime
‘“a'orklng% Group

1ber 18

WA (12/99): 1.656 + 0.025 ps
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I|III|III|III|III| |III|III|III|I
ALEPH D' 1.524+0.053 2% g
cpip ~ Sy mmary
ALEPH exclusive - | 1.25 H).05
ALEPH ' recon. 1 49*-3‘1:: o
S p——— 4 015 0,06 PS
1.58+0.09+0.02 ps
1.47410.039 002 s
[ +0144
DELPHI D' . 1.61*21% +0.08
(9193 013 ps
DELPHI topolo e ] 1.63+0.14+0.13 ps
(9L 43)
DELPHI 1.5324+0.041+0.040
L 5%) et ps
L3 topol 1.52+0.06:+-0.04
np?mcz >i ] ps
L3 D | |17420.12:0.04
(94 PrelL) ps
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World average ——]_—.55-3iﬂ-029‘-p5—\
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B Lifetime

Horking Group © (8" (ps) WA (12/99) 1.562 + 0.029 PS
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tg+/ tgo
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T | ' T | T T T | T T | T T | T T
ALEPH D" | 1.080+0.062:0.018 Summar y
(9195 Prel) 023 1003
ALEFH excl:.glfi_:ﬁ }—-—{ L27 519 002 e SLD Measurement
1.0610.07+0.02 most precise
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5 1.11+ui.056"_0‘om « Startingtosee (~2.8s)
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+11
DELPH1 tﬂpf;.lﬁ% |-¢—.—¢-| Lo6", | H0.10 SpeCtator model
13T ﬁﬁ?&% o 1.0940.07+0.03 prediction
OFAL tﬂvg;};g e 1'"”*—“'“‘5::5“'“41- need greater precision to
OPAL D" ——i 0.99:0.14’ 0, discriminate between
1.03%,5+0.09 theoretical predictions
> 1037 000 +0.024 (Ok)
World average H —HoG6H 24—
N s a T ot WA (12/99): 1.065 + 0.023
B Lifetime - 0
‘“«'ﬂm& Group T(B ¥t(B)
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Plans & Goals

By 3/15 review:
— finish cleaning up decay length analysis
» useresultsto “calibrate’ boost algorithms for B mixing group
— finish up average 3D impact parameter “anaysis’
e at thispoint, plan isto use only to constrain X¢
 get better feel for mean X from intersections

— Start Looking at VXD-only tracks
(to improve charge purity)

o Goal #1: for summer conf., finalize R?? 1996-98 analysis
o Goa #2: start PRL draft by mid-summer
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