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R, measurement

The standard double tag technique:

Apply b-tag to 2 hemispheres separately
Measure: 1) Single hemisphere tag rate

2) Event double tag rate
Derive: R,, €,

Assume: MC ¢ ., ¢, C, (correlation)

uds® ¢

and SM R

The key is high efficiency, high purity b-tag:
Statistics: SR, ~ 1/e, (N, .« ~1/6,%)
Systematics: also has ~ 1/g,, dependence

Multi-tag Analyses:

Use tags with different purities. The
high purity tags can calibrate looser
tag efficiencies - to reach additional
30-40% statistics from the looser tags,
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DELPHI’s "Improved
Impact parameter tag’
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Best tagging
performance
at LEP
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Most precise
Single R,
measurement
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E.phys.J. C10
(1999) 415.



SLD Vtxmass &NeuralNet Tag
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Track-Vertex
Association

NeuralNet:

Track 3D impact,
Position and angle
w.r.t. secondary
vertex.

c-b separation
NeuralNet:

Vertex mass, decay
length, multiplicity
and momenitum.

g, =61.7%,
[1,=98.3%

+ 0.00094,,,,
+0.00101
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ICHEP-739
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g->ct, g->bb

g->CC
mainly from OPAL measurements
averaging g->cC=3.19 + 0.46 %

ALEPH: 3.23+ 048 + 0.53% (ICHEP-178)
g->bb

Now have a few measurements done
in various ways:

ALEPH: 2.77 +0.42 + 0.57 x10°
DELPHI: 2.1 +1.0 +09 x10°
OPAL: 3.07 +0.53+0.97 x10° a)
SLD: 2.84 +0.61 +0.59 x10° b)

Good consistency with the LEPEWWG
averaging g->bb = 2.51 +0.63 x10°}

but anything to say about spectrum shape ?

a) ICHEP-98

bh) ICHEP-691
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g->b5, g->CC

B Hadron Momentum
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OR(g->¢T)
A: 0.00022

D: 0.00007
L: 0.00013
O: 0.00017
S: 0.00018

OR,( g-}bﬁ )
A: 0.00038

D: 0.00025
L: 0.00011
O: 0.00025
S: 0.00022

Effects
Confined to
0.1-0.2%
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Hemisphere Correlations

28 30
b-tag efficlency (%)

Some of the correlation studies are physics
topics by themselves. Have we really looked
at everything ? So far MC model is doing well.
Most extensive discussion:

OPAL E. Phys. J. C8 (1999) 217.
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R, comparison
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R_. Measurements

Charm tag is harder to reach the same level
of efficiency as b-tag, A larger variation of
methods are used for R, measurements:
*  Lepton spectra (A)
Need c-> spectrum & Br(c->l).
«  Charm counting (A,D,0)
Sum D°,D*,D , A, -> all charm hadrons.
Need charm decay Br.
«  D* Incl/Excl mixed tag (ADO)
Use well known exclusive decays to
calibrate inclusive tag.
Background subtraction tricky.
«  Vertexing double tag (SLD)
Genuine double tag measurement

10
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Charm Counting
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R, =0.1738 + 0.047 + 0.0116 (1CHEP-178)

Main systematics: Fragmentation &
D decay Br.

11
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R, with vertex NN double tag

New summer-99
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Con&(u sions
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