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B.-MESONS

Intermediate between charmonium and bottomonium mseons

+ Py _ —
[, J, P need confirmation.

Quantum numbers shown are quark-model predicitions.

Mass m = 6.277 = 0.006 GeV (S = 1.6)
Mean life 7 = (0.453 + 0.041) x 1012 s

B; modes are charge conjugates of the modes below.

P

Bg_ DECAY MODES x B(b — B_.) Fraction (I'; /) Confidence level (MeV/c)

The following quantities are not pure branching ratios; rather the fraction

r;/I =< B(b— B_).
J/4(1S) ¢ vpanything (5.24_‘%:‘111} <102 —
J/(1S)m T < 8.2 =102 90% 2372
J/(AS)ym Tt < 5.7 <104 90% 2352
J/4(15)a1(1260) < 1.2 =~ 103 90% 2171
D*(2010)* DY < 6.2 =~ 103 90% 2468

Nothing else 1s known experimentally.
Additional information after LHC launch (~5*101° B,

events per year)



DOMINANT DECAY MODES

o b-quark decays (z.B. B,.—»dJ/y+X) ~ 20%
o c-quark decays (z.B. B,.—»>B_,+X) ~70%
o annihilation decays (z.B. Bc —»>1v,) ~ 5%




DOMINANT DECAY MODES

Decay free | Bf | BR | Decay free | Bf | BR
mode quarks mode quarks

b—c+ety, 62| 62| 47 ||c—s+et+ 1, 124 74| 5.6
b—c+ uty, 62| 62| 47| c— s+ put 4y, 124 74| 5.6
b—eé+7t 14| 14] 10|e—s+u+d 675 | 405 | 30.5
b—c+d+u 248 | 248 | 18.7 || ¢ — s+ u + 3 33 20| 15
b—c+5+u 13] 13| 10| c—d+etv 7 41 0.3
b—C+5+c 7| 87| 65| c—d+ut+u, 7 41 0.3
b—c+d+c 50 5| 04|c—d+u+d 30| 23| 1.7
Bf -1t 4+, —| 63| 47| Bf —c+3 - 162 | 12.2
Bt —c+d —| 8] 06| Bf —all — [ 1328 | 100




SEMILEPTONIC B -MESON DECAYS
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SEMILEPTONIC B -MESON DECAYS

o) Bc(pl)—>P(p2)eVe p=p+p,
H,=f(4")p,+f(a°)a, 9=p,—p,

O Bc(pl)_)v(pZ’g)eVe

H,=F'(a’)e,+F/(a’)(ep) p,+F'(d*)(ep)a,

+iF, (q2 ) e Waﬁe'v p“qﬁ




FORM-FACTORS
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HADRONIC DECAYS

§ H GFVV{C 0,+C_(1)0_}
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Pn |
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dI'/dg?

dl = Z|M| d®,, (p, = p.k..k,)=

4’k dq’
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dI'/dqg?
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SPIN ASYMMETRIES

o - dl, —2dr, _ 0, HEIOJI. _ dl,_ —dl',_,
" dr, +2dT,

-1, MPO/I.TTOJ. dr
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In factorization approximation these asymmetries do not depend
on final state




SPECTRAL FUNCTIONS

o pia)=rié(a-m), pi(a*)=0
o p(g))=0. P (4*)=125(q* - m?)
o CVC, PCAC = pf(s)=0
o ud, ev
P (a’) == P () =7 =5,
r \4 22’ g Nca12 27’
o NT

dU'(t >V, +R G2 (m —q 2
( dq’ ):167;;71( m’ )(mf+2q2)pf(q2)

o(e'e” > R)= 47?,2 or ()

dBr(B, >V,P+R) dBr(B, -V, ,P+ud) ’(g?
) ~ 2 T q )
dq dq




SPECTRAL FUNCTIONS

R=2n -- 1 -»v_+2n
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SPECTRAL FUNCTIONS

R=37m -- T -»v_+3n
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SPECTRAL FUNCTIONS

R=4m -- ete = 47
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2T

0.48 (0.48) 0.44 (0.44) 0.35 (0.38)
6.1 (7.6) 4.3 (5.4) 2.4 (3.1)
13 (21) 14 (22) 8.3 (14)

p-meson width can be ignored for B.—dJ/yp decay, but is extremely
important for B, —»B,-decays!
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p-meson width can be ignored for B.—J/yp decay, but is extremely
important for B, —»B,-decays!




37T

dBr 1

sz , Ge 2

030F

o o

=t =

(=] L
T T

=

=

n
T

~'dr/dg’, Gev="
0.006 [

0.005
0.004

0.003

T

0.002

0.001

B —J/y+2x

SR
---- PM
.=+— LF

B.—B;+3nm
dBr 1

d0? GeV?
12

10}

0.8

0.6

0.4

0.2




3T

0.77 0.64 0.52
0.096 0.068 0.039
0.23 0.24 0.16

Phase-space suppression is stronger then CKM-enhancement @
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47T

0.40 0.33 0.26
0.0064 0.0045 0.0026
0.015 0.016 0.01

Phase-space suppression is stronger then CKM-enhancement @




MULTIPLICITY
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EVTGEN PACKAGE

WeOKEY Paul Harrison 1/06/2010 Introduction to EviGen - 9
<

Decay amplitudes used instead of probabilities

e EviGen works with amplitudes to correctly handle
sequential decays:

B— D* TV

Lpr Liaw

dlr = |A|2d¢ A= Z A‘B_’D ﬂ-A.D —;.DvrAr—nw
Aps s
Axpean™ = (ApeA;| H|B)
2o, (A ) (Ape| =1
® Nodes in the decay tree are implemented as “models”.

The framework of EvtGen handles the bookkeeping
needed to correctly generate the full decay tree.




RS '-,_ T Paul Harrison 1/06/2010 Introduction to EviGen - 16

DECAY.DEC File

= This file is provided with the release of EvtGen.

¥ Contains a very extensive list of particle decays
(~8000), organised by mother-type.

= For each decay mode, includes BF, list of
daughters and a default decay model.

e E£g. (small sample of file):

Decay anti-EO

0.00044 Jipsi E 50 ava:

0.00044 J/ipsi E_LO aVaE;

0.00133 J/ipsi anti-E*0 -vv HELAMP 0.5 0.0 1.0 0.0 0.5 0.0;
0.0000Z205 Jipsi  pi0 ava;

0.0002 J/ipsi E- pi+ PH3P:

0.0001 J/psi anti-E0 pi0 PHSP:




Decay Bc+
# Bc -> J/psi pi+ piO, SR form-factors set

0.0017 J/psi pi+ pio BC_V_NPI
330. # maxProp
5.9 0.049 0.0015 # FAO
-0.074 0.049 0.0015 # FAp
0.11 0.049 0.0015; # FV

# Bc -> Bs pi+ , SR form-factors set

0.18 B_sO pi+ BC_P_NPI
250 #maxProb
1.3 0.30 0.069; # Fp

Enddecay
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CONCLUSION

1 Bc-meson decays into heavy quarkonia and
set of T-meons 1s considered

o B, »J/y+nrx e s
o B,—»B,+nux -t

O Distributions over final quarkonium energy
can be used to determine spectral functions of
T-meson system

O MC package for EvtGen generator is
described



