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I'b — X1 v)

BR(b — X V)= — :
Mzasuging 2800 — £ 1) (® — anviiing
wGolden rou e ro delermime: with T(b — X1 v) =

Tes‘r of ‘rhe modellmg of
heavy hadron dynamics

< Input to many HF analysis

< Comparison to Y(4S) results

Measuring BR(b > ¢ —> X |* v)
< main bkg for BR(b —» X | v)
< also input to many HF analyses
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: 2 ; by vy
==L Analysistiechniques

Several measurement techniques used
» Common ‘o all LEP experiments:
+» Divide hadronic events in two hemispheres
» Use lifetime info o tag b hemispheres
S high b purity samples (> 95%)
» Look for leptons in the opposite hemispheres

Need to distinguish b —»X |- v from other lepton sources

* boc-oXIv (wrong sign cascade) —> ALEPH, DELPHL, OPAL
¢« boCc-HoXI v (same sign cascade) __
¢ bot1X-ol ~» DELPHI

¢ coHOXI*v
+ Bkg (leptons from J/vy, gluon splitting,
misidentified leptons)
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'ne Key Issue

fo used to distinm-*
[

Large A---"~

Presenit: LER analysess
Useraddifional Ry ermaiinon

(correlation of lepte

1J

New ALEPH result:

Two separate analyses (1. lep 2. charge correlation estimators)
No NN combination used ~wiood check of systematic effects
New treatment of modelling mmm) -ONSistent results wrt usual treatment

with completely different approach
Fragmentation from ALEPH data == No dependence on fragmentation model



TAG Hemisphere (B sample)
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Identify leptons

!

Count them and use the p;
distribution to separate different
components

Study of lepton rate wrt p; allows
BR(b—|) and BR(b—c—l) to be

fitted simultaneously

N,! X )
v Y
counting Pt Spectrum

Weighted sum Relative contributions
of cascade and direct BR
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ACEPH FNEWSD ==X =

== | cfiargercorrelationsanalys
Distinguish b—| wrt b—c—| using charge correlation wrt other b hemisphere
TAG Hemisphere Lepton Analysis Hemisphere

P sample: high p; lepton (1.25 GeV/c) Lepton charge
J sample: loose lifetime-mass Tag+je'riharge cut  Quenr=f(jet ch., i.p. signif.)

Measure fraction of:

Opposite sign Same sign
. areent || e | Fit numbers of opposite (same)
s . Dt N . Dot charge lepton candidates n,. (ng.) to
07 — Monte Carlo — Monte Carlo fhe expeCTeld fraqtions -
06 - ISGW 01s I.L e-u P P
osE | W - 1 n
o o1 | L = X foc m( 1- foc )nsc
e, = Nl! = :P
: [T £y
ot counting oc = 1oc )n
D . 3 D, (&ewc)s. o D, (éewc)s for&(1- fP. 7 )i sensitive to b—| wrt b—>c—->‘T
pr information not used relative ratio. Can be expressed in terms of
l P,= probability to correctly tag Q, determinec
Extract spectrum from data using a double tag technique
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V. measurement
2 methods (3 tags used)

“char?e correlation analysis”: the
correlation between lepton charge and
charge estimators (hemisphere char
or high p; lepton charge)iin t
oEposi’re hemisphere giv
their relative pro

“pr analysis®: the p; of the leptons
respect to the jet axis used to
separate components

Slightly worse statistical power

Larger statistical power

But large dependence on b — X | v gzggcerﬂoﬂi l?r:ldence on the b - X | v

decay modelling and hence on the Mainly affected by the uncertainty in
shape of the p; spectrum the rate of b > ¢ >X |- v

Lepton spectrum extraction possible
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STandar‘d treatment:

Fit to CLEO data with ACCMM,
ISGW and ISGW™**.

Use

<+ ACCMM Model for central value
%» ISGW and ISGW** for systematics

Since e
The shape of the B°*) — | spectru |

ap
I?zew/@ug}{t Me ffm the measured m’f@s
Sysm@m@?n@ vairy relaiive D/D*/D""
fraction by their errors

depends on the followm rates:
1) BR(B —DlIv) = (1.95+0.27)%
2) BR(B —>D*Iv) = (5. O5+O 25 2%

3) BR(B -»>D*X Iv) = ( +0.7)%
4) BR(B _)DLV) = (O 63+O 11)°/o
5) BR(B —»D*,lv)= (0.23+0.09)%

6) Broad D**

7) Non resonant D**

B, and b baryon production rates rewei
to latest experimental results and

uncertainties in the modelling accounted b
enlarging the uncertainties for B BR by 25%

E" (GeVic) E" (GeVic)R

1 July 2002
RBari
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“new spectra” in

agreement with poontra) vake

after reweighting

ALEPEb iz o — 6 Ly g elzaay ngelz]ige

Energy spectrum of weakly decaying B
taken from ALEPH data

<X,> = 0.716 + 0.006 + 0.006

[PLB 512 (2001) 30]

!

No dependence on fragmentation model !
(K. Harder talk, HQ-1)

ACCMM one! + e ALEPH
?f- b  0¥s 1 123 15 178 % Ry TED Wi*h variaf-;’;s
E’ (Gevic) (Xb Q aleis hs Data f#]{i[
la LEP procedure for c—| and b—>c—| decay modelling e ﬁj[ %
Co 2 F o Kartvelishvili
- Use the spectra given by a combined fit of ACCMM to st Foo
DELCO and MARK IIT data (C.V. and = o) ; Ao
b—c -l F i
* Use the c—| models to describe the second step in the 03 i |

process and vary at the same time the B—D spectrum
obtained by fitting Peterson on CLEO data

0 01 02 03 04 05 06 07 08 0.9 wld
Xg
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=L ALEPHID = X1 vi& Db — ¢ 5>X | v.results

Transverse Momentum Analysis Char'ge correlation analysis

(%) (%)
BR(b-I) 1107 £ 0.07 44 £ 013, £ 0.44,, 10.57 £ 011, + 0.29,, + 0.20,,4
BR(b—c—l) 752 +0.10,,, + 0.44,, + 0.35mod 8.30 £ 016, £ 0.21 812 mod

Two different strategies used to measure BR(b—l) & BR(b—c—l), combined |
only a posteriori

1. p; analysis significantly affected by (b—l) modelling

2. Charge correlation analysis less model dependent but suffers for the
uncertainty on the rate of b > W—c—| decay

Agreement between the two results is a crucial consistency check

— In bOTh cases new treatment fOl"‘

Results averaged using B.L.U.E. technique the b—| modelling using measured

BR(b—I) 10.70 + 0.10,,, + 0.23,, + 0.26, , rates of the different ¢ hadrons
W(p;)=0.25 W(éb) =0.75 in the final states

BR(b—c—l) 8.18 + 0.15 +0.10 Consistent results with standard

o 0.2 o
W(pT)=0.1g ! (sé 2 1438 LEP approach

| CHEP '02 - AMSTERDAM, 24-31 July 2002
Alessia Tricomi Al EPH Bari



r

N

" ["LEP'BR(B,— X.I'v)average
<+ Global fit to Heavy Flavours results

Rb, BR(b—)l), BR(b—)C—)l), BR(C—)l),x ALEPH avg M 10.70+0.10+0.23+0.26

< common input parameter values and  NFWRESULT
systematic definitions used by all DELPHI avg ’I |‘ 10.7040.08£0.21°9%0
experiments Acc. by EPJ C

2 B.L.l.l| .E. Jechmque: take into account . l[ [‘ 10.160.1350.2505
correlated systematics EPJ C13 (00) 47

< sample composition

< b and ¢ lifetimes OPAL Neural Net M 10.83£0.10+0.20°0
B+, B9, B, A, production fractions EPJ C13 (00) 225

» g—bb, g—cc

» b and ¢ fragmentation

< A, polarisation

« semileptonic decay models ICHEP 02 ' L

3.5 10 10.5 11 11.5 12

)
L %4

>

D)

L)

*

L)

2)

LEP EWWG fit H 10.65+0.09+0.15+0.15
10.65 + 0.23

>

BR(b— D) (107

. , +1o IsGW 11% D**
uncertainty from the modelling of b— | central ACCMM tuned to CLEO data

dominates (0.15 of 0.23 total error) 1o ISGW** 33%D**
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The sum of exclusuve semllep‘romc BR
agrees with the inclusive wn'hm ~1.50

BoXI-v (CLEO+ARGU$)* 10.38 + 0.32
§ > X1V (BABAR)p,.e, 10.87 + 0.35
B XI-v (BELLE)p,.e, 10.90 + 0.52
B - XI-v (Y(49)) 10.63 + 0.25
b - XI- v (LEP) 10.65 + 0.23
B> DI vx 2.13 + 0.22
B> D" I v« 5.05 + 0.25
B o> DO |- v« 2.26 + 0.44
B—-> DI v X* 0.74 - 0.16
B XI-v* < 0.65 90% CL
*PDG values B - X, - v 0.17 £+ 0.05
Total B exclusive 9.61 +0.55
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b, —. ¢ > X |l v.average

+ Global fit to Heavy Flavour

I I I
results from LEPEWWG
Large uncertainties from bl ALEPI ave ‘ L ‘ 1840151022700
modelling NEW RESULT
Statistical error sizeable
DELPHI avg H 7.98+0.22+0.21%)7
Acc. by EPJC
OPAL Neural Net H 8.40+0.16:0.21" )
EPJ C13 (00) 225
LEP EWWG fit H 8.0410.12+0.13+0.09
ICHEP '02 8.04 £ 0.19

7 7.5 8 8.5 9 9.5
BR(b—c — 1) (107
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+ LEP has measured BR(b — |) and BR(b — ¢ — |) with several

techniques
BR(b—1) 0.1065 + 0.0009.,,, + 0.0015_, + 0.0015,__, (0.0026 , o o)

sys —

= P GCONGIUSTONS

BR(b—>c—I) 0.804 + 0.0012,,, + 0.0013, + 0.0009,,
% Average results are consistent with Y(4$) measuremen‘rs

BR(B—X | )| e=BR(B—X | v) x 15/7, = 0.1082 + 0.0023
BR(B->X | v)lyusy= 0.1063 + 0.0025
+ A careful investigation of systematic errors due to modelling
and fragmentation model has been done
<~ New measurements from ALEPH which use a different
approach for the (b — I) modelling and have no fragmentation
model dependence give results consistent with the usual LEP
treatment. This can be considered as a cross-check of the

robustness of the analzses.
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Istituto Nazlonale 4 =p)l 'Y, I N\ -~ — - ~ & |9
1 ACERPH new. b, = X 1TV systematics

A[BR{b —+ Xer)]  ABR{b — ¢ — X£1))

Solroe Fonn Charge Fonn Charge
Ay megzl. negl. megl. megl.

. 4 0L005% T 0.007T 5 D00 + 0L017T
R 1 F OO0E g D002 g 00002 F 0.001
Nig — o) F 0001 F 000 0014 F 0.006
electron 1LY efficiency F 0u06F 3 0U0E1 3 0U0ET F 00056
* COnversions + 0.00E  F 000G 5 0u0ZE2 F 0005
alectron blg + 0.00d  F 0007 I D036 F 0.004%
muon 1D efficiency 4+ 00065 4+ DU0GE 4 00030 + 0030
miuon bl + 0002 F 0013 I 00037 F 00015
BHR{b — ¢ — X1}, + 000 £+ 0Z2 4+ D002 F 0L0246G
BR{b — J% (&) — £8) negl. ezl nezl. ezl

BRE(L — + — &) F 0017 F 0043 F 0.053 F 0uoll
BR{LE — W — ¢ — & 4 0010 F 02EF I 00407 F 0039
BH{c — N negl. F 001G F 000060 + .01
BR{L — Xu FOO3E F 0022 4+ 0013 F 0.0
b fragmentation F 0074 F 00D T 013 F o010
o fragmentation + 0.001 4 0005 negl. F 0005
o mamMple 5 4 0L02T £ 0015 3 D00 F 0010
£ e Sammiple & 4 0.015 £ 00lG &+ 0012 + .01l
£, sample 7 = F OOl= - + L0249
e Sample ST - Tegl. - negl.

o sample T - F ool - + 0,019
£ e Sample T - Tegl. - negl.

¢ charge tag rate - + 00036 - F 0.057T
b charge tag rate - + 00D - F 01049
Mixing in b — X - + 0035 - F 0055
Mixing in b — ¢ — X = F 0O55 - + 0.L08T
bkg charge correlation - + 0027 - F 0043

b tag - lept correlation &£ 000G 5 00007 5 00025 F 0005

Total +0.128 + 0.290 +0.443 + 0.212
R ————
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‘Pad dE/dx info
*No cut on wires
Larger efficiency
with no dependence
on py

‘ECAL efficiency

|[Ke In The past
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~ [ALEPH new b = X I Vb puritys

Fy = ‘1 - (R Eg: ”, ‘Eg) = Systematics from
Fi= fraction of gpail:from McC € and €
single tagged : 3
the data in the data each sample

b purity efficiency

Sample 1 97% 32%
Sample 2 87% 32%
Sample 3 90% 12%
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== L ACEREINeW b XTILVeaT chargertag rale

P, = charge tag rate is measured by using
double tag method

Count fraction of events with
opposite charge hemispheres in

Extract P,
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== I ACEREINeW DS XTI Vs charge 1.ac

Extract F,°¢ from data: Al s

Rb Eszbm * Rc EczFa:“ * IE:u: Eszxu

Fec(data) =

RI: Ebz + Rc E:E + Rx Exz

l

From double tagged hemisphere fraction
F-R,€2+R €2+R g2 P, P. P, are used to

buu Id The charge

P, = prob. of tagging the b charge
Fuoe = PE(1epy) + (1= P
I\——|~.-_|l'
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Tag rates measured from data:
* 1) jet charge - lepton correlation P! = 0.73
+ 2) lepton - lepton correlation P2, = 0.81

1' p, and p, to zero and take
half the shift

| CHEP '02 - AMSTERDAM, 24-31 July 2002
Alessia Tricomi Al EPH Bari



	The b semileptonic branching ratio in Z?bb decays
	Inclusive semileptonic branching fractions
	Motivations
	Analysis techniques
	The key issue
	ALEPH new b ? X l n: pT analysis
	ALEPH new b ? X l n: charge correlation analysis
	ALEPH new b ? X l n measurement
	ALEPH new b ? X l n : new approach for the b ? l decay modelling
	ALEPH new b ? X l n : decay modelling and fragmentation
	ALEPH b ? X l n & b ? c ?X l n results
	LEP BR(b ? X l n) average
	BR(b ? X l n)
	LEP b ? c ? X l n average
	Conclusions
	ALEPH new b ? X l n: systematics
	ALEPH new b ? c ? X l n: systematics
	ALEPH new b ? X l n: systematics
	ALEPH new b ? X l n: lepID
	ALEPH new b ? X l n: b purity
	ALEPH new b ? X l n: charge tag rate
	ALEPH new b ? X l n: charge tag rate
	ALEPH new b ? X l n: charge tag rate

