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@ The Decay Process:
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@ Decay Rate Expression
Decay Rate
G IVu | -
jqr = 192ﬂ.3b )‘( )3/2|f+(q2)|2 w ¢
RICHE
((m%+m2—q?)?>—4mzm2)
@ Exclusive and inclusive b u

decays have measurements
of V, which differ by 2.4¢0
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About the form factor

Properties of Form Factor

e f. and fy have a complicated g® dependence.

Erik Gustafson, Zechariah Gelzer, Yannick Meurice Alternative Parameterization of the form factors for semileptonic



About the form factor

Properties of Form Factor

e f. and fy have a complicated g° dependence. — Taylor series
in g require many parameters

@ Solution: Use a conformal mapping variable

_ Vit — ¢ — Vi — 1o
Ve — g2+t — b

t+ = (mg + mz)? to = 20.06 optimal value (2)
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About the form factor

Properties of Form Factor

e f. and fy have a complicated g° dependence. — Taylor series
in g require many parameters

@ Solution: Use a conformal mapping variable

_ Vit — ¢ — Vi — 1o
Ve — g2+t — b

t+ = (mg + mz)? to = 20.06 optimal value (2)

(1)

z(q% to)

o Constraints:
o Kinematics requires: f;(q? = 0) = fo(q> = 0)
o QCD scaling: f.(g%) ~ g5 as ¢° — oo

o Conservation of angular momentum: %ﬂ»(z)‘z:fl =0
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About the form factor

Reparameterization

@ It is convenient to use two different form factors to describe
the decay: f| and f|
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About the form factor

Reparameterization

@ It is convenient to use two different form factors to describe
the decay: f| and f|

fii and £
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About the form factor

Reparameterization

@ It is convenient to use two different form factors to describe
the decay: f| and f|

fii and £

e fj and f; are useful because they appear in xPT and are used
to calculate the value of the form factors from the lattice
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problems with chiral fit

Where to go?

There exists an expression from lattice chiral perturbation theory
for the form factor
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problems with chiral fit

Where to go?

There exists an expression from lattice chiral perturbation theory
for the form factor; the fit is quite poor outside of lattice range

f+ v. g~2 (full kinematic range)

— best_fit
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problems with chiral fit

f+ v. 92 (5-26.4GeV~"2)
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problems with chiral fit

f+vg~2(10-26.4 Gev™2)
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problems with chiral fit

f+v.q"2 (15 - 26.4 GeV~2)

12
—— best_fit
® bellell
101 babar
¥ FNAL-MILC
84
64
&
4
24
0 /
-2 T T T T T T
0 5 10 15 20 25
q~2 (Gev~2)

Erik Gustafson, Zechariah Gelzer, Yannick Meurice Alternative Parameterization of the form factors for semileptonic



problems with chiral fit

f+v. g2 (20-26.4GeV~2)
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problems with chiral fit

Current Parameterizations

The most popular parameterization of the form factor is the BLC
expansion

BLC Parameterization

L
fi(q%)

—— Y bea@ - (DY) (5)

I _ 9
2 n=0
Bx

N
B() = 3 bone" (6)
n=0

Benefits of this parameterization:

o naturally satisfies the QCD scaling and conservation of
angular momentum

Erik Gustafson, Zechariah Gelzer, Yannick Meurice Alternative Parameterization of the form factors for semileptonic



Alternative Parameterization

New Parameterization

What if we parameterized the form factor this way?
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Alternative Parameterization

New Parameterization

What if we parameterized the form factor this way?

f+(q2)—c+1_1q2(A+B(1+z>2) (7)
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Alternative Parameterization

Advantages of this parameterization

o Naturally satisfies the contraints imposed by analyticity,
conservation of angular momentum and the % fall off.

@ relatively simple expression
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Results

Results of Lattice Fit

f+vs. q~2

— best fit
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Results

Results of Experimental Fit

f+ vs. " 2(20-26.4GeV~2)

— best fit
@ bellell

1% e e A =0.229(60)
: o B = 1.88(60)
e Q=0.85

. ‘ o x2/dof =0.4

T @ dof =5

Erik Gustafson, Zechariah Gelzer, Yannick Meurice Alternative Parameterization of the form factors for semileptonic



Results

Results of Experimental Fit

f+ vs. 9”2 (15-26.4GeV"2)

— best fit
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o A=0.211(60)
e B =1.83(66)
e Q@ =0.061

o x?/dof = 1.7
e dof =11
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Results

Results of Experimental Fit

f+vs. g72 (10 - 26.4 GeV~2)

— best fit
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Results

Results of Experimental Fit

f+vs.q"2(5-26.4 Gev~2)
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Results

Results of Experimental Fit

f+ v 9”2 (Full Kinematic range)

— best fit
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Where to go

f+ vs. q~2(20-26.4GeV~2)

— best_fit
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Possible Avenue: Use our model

. and a power series in the variable
] z
2 _—"—u—-_w‘:_ﬂ/v,ﬁﬂ
q~2 (Gev~2) 2
A+B (}t)
fr(2(q%10)) = C+ ————"— Cn2"> (9)
1- qz/sz* ;O

Erik Gustafson, Zechariah Gelzer, Yannick Meurice Alternative Parameterization of the form factors for semileptonic



	Background
	About the form factor
	problems with chiral fit
	Alternative Parameterization
	Results
	Where to go

