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I: Charm semileptonic decay as tests of LQCD

The decay rates are computed from first principles (Feynman diagrams)
using CKM matrix elements.

The hadronic Cz)mplications are contained in the form factors, which can
be calculated via non-perturbative Lattice QCD, HQET or quark models.

Charm SL decays provide a high quality lattice calibration, which is crucial
in reducing systematic errors in the Unitarity Triangle. The techniques
validated by charm decays can be applied to beauty decays.

4/17/2005 FOCUS / Doris Kim 2




Theories of D » Pseudoscalar / v decays

Simple kinematics dF(D N ng) GF P3
— Easy to extract > = )
form factors. dq 247[
But a major disconnection exists 2 _ 2 is the easiest point
between experiment and theory. 9 Ymax  for LQCD calculation.
In the past, theories worked best 7+ m v
where experiments worked < O >
worst. W P at rest
in D frame
D > T IV alattice < daughter
cleanest
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The lattice community is actively
fixing the situation and
calculating f+ as a function of g2.
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What do we measure?

Until quite recently, one required a specific parameterized form to bridge the
gap between a theory and an experiment, since neither an experiment nor a
theory had clean f,(g?) information. Now we have enough data, hence,

« Method I: f,(g?) shape obtained non-parametrically by deconvolution.

« Method II: Or fit f,(g?) using specific forms.

f.(g?) parameterization |
@p (old) pole /o< > >
Ao l—g"/m,
. (old) ISGW1 f. <exp(aq’)
. ISGW2 Updated version.
modified £ o l
pole (=g /m)(1-aq’/m,)
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Il. Reconstructing D° —» K- u* vand n p* v.

Selection
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Neutrino Reconstruction
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lll.a g2 dependence: Deconvolution approach.

ro0ENG @90 panwaTad oLl de

ﬂllll'lﬂﬂ FEFEU3 OB ganeraoed all de

Illl], mnl

w0 080, Denaraped oLl di

: 2
{ qgen

LaCan -

+]

L qgen

FRIO-
ELI0

B0

rrrr 10000

.."

7 eondE

T EacdfR

14 4o )

- 2000 | §

Ne 2
i qgen

b

43 Lo 1.5 El.'.' IE.!!I IEII.'.' I

= 1 LT 240 &h

b

L LI 248 25

aaaaaaaaa s q:nra'l:n:l all i 0%N MaAE rarAUE q&q qmnuu all de
n n
ge 1 Yge
4ﬂ-—
i
- 2 q 2
q rec ] rec
1 1 L =1 .ol
] a5 LI 1A &b 24 ?LE‘ (R | Lo 1.5 &l 24

b,

A deconvolution matrix is constructed from the number of events generated in the i-
th g2 bin that end up reconstructed in the j-th g2 bin. This matrix is then used to
correct data for resolution and efficiency.
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Correcting for charm backgrounds in

+(qz) DO > K- u*v
m after subtraction — pole=1.9 A before subtraction
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The background only

affects the highest g2 bins.

After subtracting known charm
backgrounds, f,(g?) is an excellent match
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to a pole form with m .= 1.91 £ 0.04 £
0.05 GeV/c?or a.=0.32 (CL 87%, 82%).




lll.b Parameterized f.(q%) for D > K- u*v/n p*v

6574 K- u* v events

1000 o 1200 ; « 2-dim fit: cos 6,, g2
5 80 5900 - Signal ~ MC with
o0 S 600 reweighted intensity.
m :E § j;'ﬁ » Backgrounds are
075 = m..—,..,,, 55 floated within known
T (Geviey uncertainties.
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Comparing to Lattice Gauge Result

f (qz) + FOCUS —— pole =1.93

+ = = = mod aipha = 0.28 &+ hep-phy0408306
25
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o | |
a 25 o 1 15 2
a (GeVy <)
K p'vim,, =193+0.05+0.03GeV /c*, a=0.28+0.08+0.07

£(0)/ £.(0)=-1.7"13+0.3
ruvim  =191770+0.07 GeV/c’

pole
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Other g2 information in D? > K-I*v Izt v
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Summary of D? —» K- I* v/ I v Results

New world average for K- I+ v
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