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B-physics

B-physics is an important field in todays particle physics. It is a place

e to study CP-violation, e.g. in the golden mode B — J/VK
e to search for new physics, in loop corrections

e that offers the possibility for detailed studies of QCD-effects

Large b mass = Perturbative calculations possible as starting point

Low total energy = Soft QCD effects are big
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The B-meson decay model

e ACCMM model for the B-meson

— One b-quark and one spectator quark
— Spectator quark: Fixed mass
— Momentum from Gaussian distribution

e Hard decay
— tree-level b-quark decay

S
e Only b — ces. Ps
-B—-D,D, B—DDX, ... W= De
- B—nX,B—-J/VX, ... b - k C
e Hadronisation Q
— modified Pythia Pe )

e Normalization
— K-factors, semi-leptonic and total width
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Soft Color Interaction

Charmonium states are color suppressed at tree level

Soft Color Interaction

e Soft gluon exchange
— Carry only color

— Exchanged between partons
e Only one parameter, the probability
e Rapidity gaps, both Hera and Tevatron
e J/W production at hadron collitions

I shows the normal color connection.

II shows the color connection after a soft color

Interaction.
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Small mass systems

For a system, string, with

Large invariant mass Pythia, Lund string hadronisation, works well
Low invariant mass Other method needed

. oH
1. Two hadrons, with mg, + mpg, + mg < myg = 1
q “ @H2
. q -,
2. One hadron, with myg < my; + my _ i = @H T

G-
Need to give or take energy and momentum (the gluon)

No big system available

Pythia Four vector of system scaled
Our model Effective gluon has zero invariant mass
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Treatment of charmonium

e Included states

— 1,
- J/U
— XoOc
- Xlec
- X2c
— U(29).

e Probability for specific state is
calculated with weights
— Spin statistics

weight 2J + 1

— Overlap in mass
(mcﬁ_m)2>

Weight

Production probability

2
2O-sme

— Suppression of heavy mesons

weight exp (—
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Parameters

e ACCMM parameters

— p¢, width of the momentum distribution for the initial quarks
— Mgy, Mass of the spectator quark

e SCI parameter

— P, soft colour prob. parameter, fitted

e Modified hadronisation

— N4y, 7 Of attempts used in one and two hadron formation
— myg, excess mass needed in one hadron formation
— mp, excess mass needed in two hadron formation, fitted

— Pjom, probability for higher order mesons, L =1, .S = 0, fitted
(K (1270), D(2420), .. .)
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Results for Branching ratios
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4 hand tuned parameters, 3 fitted parameters, 56 channels, theory error 20%, x? = 90
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More results for Branching ratios
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Results for J/¥ momentum distribution

Measured in the rest frame of T (45)

-+— CLEO
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1.5 | 2
J/P momentum (GeV/c)

NRQCD Problem in the soft part, also shape only
— Hybrids, exotics states
Our model Good in the soft part, normalization from other data
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Conclusions

e A phenomenological model for B-meson decay

e Based on

— Tree level b-decay
— Soft Color Interactions
— Modified Pythia hadronisation
e Describes a wide range of measured branching ratios
— Color allowed
— Color suppressed

e Describes the J/U measured momentum distribution

— Even the softest part
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Normalization

Two K-factors, one for semi-leptonic and one for hadronic decays, K/ K} = 0.54.

decay channel CKM- Simulated decay Branching ratio Branching ratio
factors width (107!° GeV) without K-factors with two K-factors

b—ce U, Veb 57.52 15.98% 10.39%
b— e T, Vo 0.74 0.21% 0.13%

b—cu vy, Vep 57.2/ 15.90% 10.34%
b—up T, Vi 0.7 0.21% 0.13%
b—cT U, Veb 14.95 4.15% 2.70%
b—uTt U, Vb 0.28 0.08% 0.05%

b—csc Ve Ves 66.52 18.48% 22.20%
b—csu Voo Vs 7.07 1.96% 2.36%
b—cdu VerViud 1438 41.11% 49.38%
b—cdec Ve Ved 3.71 1.03% 1.24%
b—usc Vo Ves 1.11 0.31% 0.37%
b—usu Vb Vs 0.09 0.03% 0.03%
b—udu Vo Vad 1.96 0.54% 0.65%
b—udc Vb Ved 0.06 0.02% 0.02%
All channels 360 100% 100%
Total fraction of ¢ 118% 122%
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Results for Branching ratios, with theory errors
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Results for inclusive branching ratios

+ Data
o SCI

oop

b

'S

b1y

cck DDK DD,

cck DDK DD

DX
N

ounl

b

B

RN

cck DDK DD,

cck DDK DD

D. Eriksson, Charmonium production in B-decays with Soft Color Interactions

DX
S

JAUX




