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Theory’s difficulties in calculating strong
phenomena seriously hamper some
measurements in the B sector that need
such input, eg. V , from semileptonic or
leptonic B decays, extraction of V,, from
BO-BObar mixing measurement.

The
Big
Picture

In addition to being B experiment <l B theory Both b and c
of interest in and of are heavy
itself, experimental quarks, similar
charm results thus methods apply,
have an impact on b<>c transfer
bottom results. D experiment h D theory is“easy”.
<= .
\/_ The charm system provides stringent Thls_talk' .
experimental tests of theoretical heavy S€Mileptonic
quark tools at the percent level. and leptonic
D decays
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Charm (semi-)leptonic decays



Overview: (Semi-)Leptonic Decays

. Examples: . .
Leptonic: Semileptonic:

Similar for D, B, B,

N o
€’ momentum

.C > gy, transfer

D — , ::‘,;:'-'.»,,‘,‘_'"_:i;r' . or m(W*)

Decay Challenge: X
constant Understand QCD Form factor f, (g%)
£ portion in a “simple”
D weak process

vDt>uv vDif—>uv v D*—=K/n/p/n/n'[o/Krr + v
vDtf>1tv  vDFfo1v v Dt —>¢ + ev

* BR measurements

x FCNC, LFV and/or
* Form factors (K/n/p/d)
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. Running at charm threshold (CLEO-c, BES):
Experlmental ISSUGS « Very clean event environment,

Ty " well-defined kinematics
for precision studies = "o oTTO DD DD

Of D[S] — [V, hiv decays D, from e*e-—D,'D; — yD D,

« DDP2" analyses mostly identify one D
through a well-known decay mode

B Factories: (“tagged”), but untagged turned out to
« Use charm from e*e- —ccba' work very well, too
(separate from bbPa" through
topological requirements)

« D from D™*—ngDP,

* Normalization: number of decays

D.,* from D_*—yD*, o ——
check D,-D ) mass difference o ¢ D% oo OO > . DD,
“ ” E ; Ll v D
- Can tag, or not tag, “the other D 2t 0 thy i "DPe
. . = E s
* Normalization: mostly reference mode SE } .
e F -}
Belle . _ = |2 | ;
2 500E- O | :
Dy—pv :mr};_ =3 i '
using  =soof % (3 o
tagged :igzg I o SIgnal g E. |? |.§Hmi‘é‘|.+.h-'a.i.E‘ L
Ds events '_'___E = ) 24 sideband O 9 395 4 405 41 415 42 425 43
hep-ex/ 143MeV il E.. (GeV)
0607094 AM=M(D.")-M(D,)
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Reconstruction of (semi)leptonic decays at y(3770)

281pb-1: ~310k D*, ~160k DO tags CLEO —

D’ > K ey ﬂ D’ > 7 e'v -
2000 L 4
1900 - T e'v i
1600 B - ]

Eumz- ~7000 - .

S €vents 20F 117 events —_

E s00E i ]

W oenoE = 4
400F [

200

0 0 | |J| Ll
-0.25 -02 -045 .04 005 0 005 04 DAE 02 03

Signal events:
U= Emiss_ |Pmiss| =0

Compare cleanliness at Y(4S): CLEO PRLY94,
011802 (2005)

N N 2 D’ > K e'y B > 7el
S~ - 12001 Mid g2 Bin _ | Mid g2 Bin |
' > | |8 =280, > g C.L.=52%
] ) 5| q
— = 1= Signal
0 0 o < ]
l//(3770) —> D"D g 800L _ézoo, . Peaking
0 L 0 _ . I | 14088 4 Dackground
D" > Kz ,D" > Kev 32400 < il
Tagging creates a single D beam 3 S Other
of known 4-momentum. N ] background
0 T 0
H. Mahlke, Cornell, Charm ( 0.12 017 _ 022 0.12 0.22 0.32 5
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Leptonic Decays

D—uv
D—1tv

D.—uv
D.—1tv



Leptonic Decays: D" —>{v

candq can ar!nihilate, _ V.. orV

probability is o to wave function overlap C cd \NCE!_ ¢ +
Hadronic interaction described by decay +

constant f, — challenge for theory D(S) gluons
Goals: 1) put calculations to the test, “d“" v

2) check lepton universality

General case for pseudoscalars:

2 2
r(p* —wv):éGg f2 m2M, 1—% Ve
P

1

Calculate, or measure if V, is known

Other mesons:
f =131.734£0.15MeV (0.1%),

‘2
f,=160.6+1.3MeV (0.8%)

tpieis 9.72:1:0.00002 for P=Dg* Vg is O(1) P=Dg*
2.65:1:0.00002 for P= D* O(0.1) for P=D*
t most copiously produced, but is not stable D.* leptonic BR'’s larger than D*
— u preferable experimentally, esp. for D* (lifetimes only a factor of two apart)
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Number of Events/0.01 GeV 2

D*— £+v from experiment
(=BR =fp)

v

TagE v\l oV
d \ u* Signal D

281pb1, -

100 —

10
s Variations:
. : * Similar technique applied to measure D—tv
6l 005 0 005 with © —»nv; 20 candidates on 11 background
50 signal * Require e instead of p
oL candidates, = no candidates, upper limit set
2.8 bgd

N
o

: BR(D — pv)=(4.4+0.7+0.1)x104
- ’_|'I_|_|J_|_r|_”l — Times SM ratio:
- (I) il L L

e BR(D —> ev) <2.4x105 1,105
0.25 0.50

Missing mass? = (E,_,.-E..)>(Pp-P,,)? (GeV)? BR(D — tv) <3.1x103 2,103

Background: BES, 33pb1, tagged (3 signal, 0.3 bgd):
D*_—m*nO, (> v)v, Kort¥, BR(D — uv)=(12+1 +1)x10*
estimated from data or MC With D* lifetime of 1.040+-0.0007ps, |V,4|=0.2238+-0.0029
f,=222.6 + 16.7 *28 , , MeV (11%)
H. Mahlke, Cornell, Charm (semi-)leptonic decays  CLEO: PRL96, 251801 (2005) 8
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D —u*v and t*v (1)

~200pb! at 4170MeV, D, tags, CLEO preliminary

D., find..

s— s/

ete — D *D.—~»yD
... D, tag,

e Yy

... Dg > pv or 1(— nv)v
or ev; distinguish

by energy deposition

in calorimeter

12}

o 6461’ <0.3GeV in CC]
l Track is |
| 24ev | Horm

)

I 12ev

~0.3GeV in CC

od
>
D
D
4000 S
o
Data 2 |
I D
3000 [N oot
~12k | o ......'"' Tt 4l
tags ’ -
2000 } 5l
.’.('_90
0‘”“5“‘. O
1000k 11
2
v M ( DS) 0

3.50 3.70 3.90 4.10

MM = (Eqyy —Epe —Ey)z —(—Bos "?’y)Z

H. Mahlke, Cornell,
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0 0.25
Missing Mass squared (GeV?)

B(Dg*—e*v) < 3.1 x10+

Charm (semi-)leptonic decays

0.50

_.oum of case (i) & case (ii)

v +tv signal line shape

’\100 events
mlh |[\ KOTC+

o [
l v

|
0.25
Missing Mass squared (GeV 2}

CLEQ preliminary results using
SM uv/zv ratio of 1:9.72:

0.50

Combined fit for p+t
B(Dg"—p'v) =
(0.657+£0.090+0.028)%
B(Dg"—1*v) =
(7.1£1.41£0.3)%

Combining p and t:
Bef(Dg*—u*v) =
(0.664+0.076%0.028)%
fp<=282 *16 £ 7 MeV (6%)
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B(Dg*—1t*v)xB(t*—e*vv) ~1.3%;
‘large” compared with
expected B(Dgs*—Xe*v)~8%

Signal candidates:

(1) e* opposite Dg tag,
(2) no other tracks,
(3) Z calorimeter energy < 400 MeV

(don’t care about the 140MeV
photon)

I I I
° DATA

Ovc Total
X [CJmc sig ]
“F [ImcBg X3

50 -

Events /50 MeV

0T

&
] L A | |

0 05 1 15 2
ESta (GeV)

200pb!, DTagged at 4170MeV,
ete” > D *D.—yD.D,

Dsg"—1t'v (2)

using Dg*—1ttv, 1 —etvy

» This analysis:
B(Dg*—1*v) = (6.3£0.8+0.5)%
fos = (278x171£12) MeV (7%)

» Recall from previous slide:
B(Dg*—1*v) = (7.1+1.4+0.3)%
fr=(282 + 16 = 7) MeV (6%)

«» Combined:
fos = (2801x1216) MeV (5%)

Areujwijaad 0379

f;=222.6 £ 16.7 28, , MeV (11%):
fo/Tfo = 1.26 £ 0.11 + 0.03 cLEO (9%)
fo./fo = 1.24 £ 0.07 FNAL/MILC/HPQCD (6%)
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hep-ex/0607094, subm to PRL

BaBar D.—pv

> 230fb! of data in the Y(4S) region
from e*te—ccbar

> Use kinematic constraints: invariant
masses, angle(muon,D,)

> Peak in m(Dg")-m(Ds) ~ 143 MeV

signifies decay

» ~50k charm tags, ~500 signal events

> Normalization: D" production rate in
cchar fragmentation unknown; measure

chain

partial width ratio to ¢=

[(Df—ptv)
[(Df—on*)

H. Mahlke, Cornell,

HQLO6

13% 4%

=0.143+0.018+0.006

Largest sys:
bgd shape
parametrization

Tag: D,D,,D y
(13 modes) V\f / vV

2~ DI T D, ~ ut
D, > yD! — }/(,uv) at Y (4S)
2 0 489 + 55 signal
S 250F o
% 2002—
iﬁ 1502—
= 1002_
502— oy | FH‘
0: L. Ll |I.. |L+-I
0 25 _ 03 035

=005 00003
Am =m

}/,uv) m ,uv)
BR(D,*—>¢n*)=(4.71+0.46)% (“BaBar ave”):
BR(D,*—>p*v)=(6.74:0.83+0.26+0.66)x 103

f,,=(283+17+7+14)MeV (8%)

BR(D,*—¢n*)=(3.620.9)% (PDGO4):
BR(D,*—>p+v)=(5.15+0.63+0.20+1.29)x 1073
f1,=(248+15:6+31)MeV (14%)

Charm (semi-)leptonic decays 11



Decay Constants, Summary

CLEO preliminary |

CLEO CONF 06—-17

BaBar

World average
before 200

BES

Lattice
PRLOS,122002(2005)
QL (Taiwong
PLB624,31(2005

QL (UKQCD)
PRDE4,094501 [2001}
QL
PRD60,074501(1999)
QCD SR

hep—ph /0507241
QCD SR

hep—ph /0202200
Quark Model
PLB635,93(2006)
Quark Model
PLB596,84(2004)
Potential Model
Braz.J.Phys.34,297(2004)

ISObpwwqphthngs -

PRD47,3059(2004)

o

2 choices 05

hep—ex 0b0f094gPRL)D —)(I)TC

—e-

| PLB610,183(2005)

iiii

200 250 300

for (MeV)

H. Mahlke, Cornell,
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October 2006
T - PO o Leptonic charm decays:
| D—puv: fairly precise
. measurement of f; (8%)
| D—e,tv: upper limits on BF
HOH T HeH
i I D.—pv,tv: two nice new
" measurements of f
~ - (5% CLEO, 8% BaBar)
o T HH
o L]
R Dominant errors are statistical
* Ire (BaBar also normalization)
e . € ”
T T = error reduction “easy
/ . -
for (MeV)  foo/fo, Most precise calculations are
matching the experimental
precision, but systematics limited
Charm (semi-)leptonic decays 12



Semileptonic Decays

D—¢tv

D—ptv aro ey
D_)n (’)[V D_)TCEV r;recis:on BR
D—wlv D—Ktv

DK tv D—XEv

D.—¢tv

D—oKnrmiv



D — n/Kev Branching

Specific D
e+ | decay modes,
e "D tags”
S 4
Dtagged htv
D’— 7 e'v ﬂ D K e'v ﬂ
S 679684

Events/{10MeV)

D—-Kenlf

2910455

.2-0.15-0.1-0.05 -0 0.05 0.1 0.15 0.2 0.25

U = Emiss |Pmiss| (GeV)

H. Mahlke, Cornell,
HQLO6

281pb,

-ractions & Form Factors

Unspecified other-side
D decay, collect all other ot
showers and tracks
Neutrino reconstruction <
like B—>n/plv in Y(4S) data hiv
8005— — :
11347249 ! 14397+132 ]

plots,
caution:
samples
overlap!

400 -

200} r

300

Events/6 MeV

250
200/
150/
100}
50|

018 1.82 1.84 186 188 1.8 182 184 186188 0
Reconstructed D candidate mass

(substituting E

Charm (semi-)leptonic decays

beam

for Ep)

14

8000

6000

4000

2000



D —r,Kev Branching Fractions Comparison

PDG (2004) |—1—|

BES I
BES I
LQCD
LQCD e

CLEO—c (taq, 56 pb™")  Hef=t
¢ (tag, 56 pb™") CLEO—c (tag, 56 pb™") ==

Belle (tag, 282 fb™" s
elle (tag ) B Belle (tag, 282 fb") el

CLEO—c (tag, 281 pb™
—c (tag pb™) CLEO—c (tag, 281 pb™") M
preliminary preliminary

CLEO— tag, 281 pb™
LEO §(no ag pb™) CLEO—c (no tag, 281 pb™") M
preliminary preliminary

raa a1l "I I N R N N N RN AN A |
2.0 2.5 %.O +3.5 51.0 4.5
B(D"—>Ke'Vv) x 10

| 1 ] 1 ] L |
0o 2 4 6
B(D"—>neVv) x 10”

Good consistency between measurements.
LQCD precision lags experiment.

H. Mahlke, Cornell, Charm (semi-)leptonic decays 15
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Rare semileptonic
D decays

Dtagged, 281pb-"

CLEO
+ nl~m et
preliminary D™ = n(yy)e*ve
D'>Knmety, 850, i
_E:thkg E i

Mode BR (10-4)

+ metv 12.9+1.9+0.7
% '@ty <3 (90%CL)
% ety <2 (90%CL)

* Kntn—etv
K,(1270)e*v

K] )

%%k ety

14.9+2.7+£0.5

* First observation

** Improved UL
(factor 100)

*** Error improved
by factor of two

H. Mahlke, Cornell,

HQLO6

Events / (0.008333

5
4
)
2

93702 01 0

R

32.7+6.7

0.3

[ I I
0.2 0.1 0

0.1

02 0.3
E P (Gevichd)
miss  miss

0.1 0.2 0.3

Dt =

n(rtr et

- 13.3+£4.0

MM? (GeV/c?)

D*>we*v [ 37.3+6.7

2

8

oF

4_

CBall_yield = 37.3+6.7
poly yield = 10.7 +4.3

i 1] Il[ UW

! P e e B B
25 -02 -015 -01 -0.05 -0 0.05 0.1 015 0.

Charm (semi-)leptonic decays

Events / ( 0.00625 G|

aC

>
T
—
[E—]

|
02 015 -0.1

005 -0 005 01 015 02 025

Emiss'Pmiss (GeVZ)

Two predictions:

B(D*—n [n] etv)=...
...10 [1.6] x10*
Fajfer & Kamenik, PRD71, 014020

.16 [5] x10

16
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Example:

v dg,,, Form factors e

et dg? cases:

C . s
+ o e, S_ - I (qzr pft’\/cd‘z .
D x -¢ % FK g W
g’ = My« momentum )
f,.(g%) transfer to the W* IS
f.(g?): form factor function o >
L f.(a%)
« Cannot calculate from first principles -
‘Many different parametrizations onthe [
market
* Quantities of interest: shape and > g
normalization
. UEx.i)erE[ment ctan.onlil/ deLerminet\/.quf(Ot) “ gg | ——
*Unitarity constrains V_,, hence stringen e s E687
tests possible - ,_?>j é’g | +‘{‘+ (1995)
* HQET links D and B decay 50 e
* g° resolutions down to O(0.01GeV?) have | Eorm factor %f_
been achieved ~1/(1-q% M_,2)
Mooe=1. 87+0 130GV T
Ol— PP P f

. . 04 08 12 186
H. Mahlke, Cornell, Charm (semi-)leptonic de« 2 (Gev/c?)? 17
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CLEO preliminary

18 18 E
'R & E + KW 04+
S 16 S 16f D" > K"e'v
¢ M O 14F
© 12 2 12F
Form £ 1 S 10f
e 8 £ 8F
factor g ¢ g °F
5 ¢ e
fit : 2E
°o"6.'25'6.'4'6.'6'6.'3"'i\";i.'z"i.'zi'i.'é'i.é' 00020408 08 1 12 14 16 18
q%(GeV’) q? (GeV?)
plots . _
o~ o 1.6
S 14F 0 -At — . .F + 0+
g 12F D' —>7zewv | <4 D" — 7e'v
S 4 O 12F
. — o -
= = | =
'.'g 0.8F S 085
— C ;) i -
T O < o6f
= 04F (=2 -
= - B 04F
© 0.2F 5 TF
0:....1....1....1....|....l.. 0'2:_ *
0 0.5 1 1.5 2 2.5 0(]:””0'5.“.]1““115“”é”..ZIﬁ‘.
3 FF parameterizations: q*(GeV') ' o2 (GeV?) '
Simple Pole |¢+, >y f'(0) Modified Pole |+, .2\ _ f*(0)
f7(q°) = — f7(q°) = T2 27

(Phys, Lot B 635,61
(Phys. Lett. B 633, 61 2006)))  Ee N e LIS 16



D — n/Kev: Which Form Factor Parameterization?

® Data —— Simple Pole Modified Pole = Series(2) —— Series(3)
D’ — x e*v, CLEO preliminary ]

D’ - K e+ve —1.2

Ar/ArSerina*si{S)

15 2 25 — 05 1 15
92 (GeV?/c?)
All these models describe the data pretty well (except when

forcing pole mass to nominal value in pole model).

H. Mahlke, Cornell, Charm (semi-)leptonic decays 19
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BELLE: PRL 97, 061804 (2006) [hep-ex/0604049]

BaBar: hep—ex/dGO?O??
Bel Ie, Ba Ba r, FOC U S FOCUS: PLB607, 233 (2005) [hep-ex/0410037]

D K [ Belle, 282fb1, fully reconstructed
—> ,TC V events, excellent g2 resolution
~ L= in
form factors % 125 [ Unquenched LQCD &5 o)
< 28 Quenched LQCD  giio'sesisoon)
e 175 ™" Simple pole model
: 1 15k H_JF L.
- B4B4R * FOCUS ] 12? = Belle e o “;
25T PRELIMINARY publlshedi ] 075 E:
i i 05 E .
S e Kev 2 - 025 E ~2.9k signal events Kiy
.t L | - él AT TR S NN T TR TR WA NN T SR NN |
=t . ~mg ] 05 1 15
_— - . - s "
TsL 1 T, lF Belle
=0 +| FOCUS: - L +
i o |+ { ~13k evenfsj 112'2 : +
L » BABAR 75fb”! 7 1E
| LQCD: Aubin etal., 4+ FOCUS (hep-ex/0410037) | i "'"1__’_
| PRL94, 011601 = Lattice EheE ?h /0408306) 0.75 e
s (2005) | Lﬁrlnce | ] 0.5 2
R 05 | L ) D.Iﬁ 232 signal events v
q(GeV?) 0 1 E
H. Mahlke, Cornell, Charm (semi-)leptonic decays g2 (GeV?) 20
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Form Factors as a Stringent Test of LQCD

Normalization f_(0)

Shape; o

Belle

D’ > 7 e’y

LQCD: PRL94,011601(2005)
Belle: PRL 97, 061804 (2006)
CLEQ: preliminary

~
T T

[
TT 1117

CLEOQ 1IN [ ———
Belle (2006) [ —
L=
+
=3
LQCD [atiin ‘:‘E
ey
CLEO—c (tag) fe=ll=4
1
CLEO-c (no tag) ==
0
L [
-0.8 -04 0.0 04 0.8
o

Belle

075
JLQCD| CLEO-c
| Tagged
0.7+
s |
o
0.65F
F L ]

r CLEO-c
0.6 Untagged
iLacp
0.8F CLEO-c
i Tagged
0.75F + *

S ¢

= UCIt_EO-cd
o7l ntagge
0.65

H. Mahlke, Cornell,

HQLO6

FOCUS (Param)
CLEO I
Belle (20086)

BABAR (2006)

.2 ..2-5 . 3

—315
g*(GeV?)

LQCD
CLEO-c (taq) == 0.5
CLEO—c (no tag) HH
0
RS [ETUNSPINSTT S I U [ SRR
-0.4 0.0 0.4 08ic

o

0.8 1 1.2 14 1.6 1.8 2

q%(GeV?)



CLEO preliminary V. and V, Precision

Experimental |V_]|f,(0) from fits & f_(0) from unquenched LQCD

= |V| and [V 4]: PRL 94, 011601 (2005)
Decay Mode |V, |  (stat) £ (syst) £ (theory) PDG/HF Value
D — zev(tagged) 0.234 £ 0.010 + 0.004 + 0.024
D — zev (untagged) 0.229 £ 0.007 + 0.005 + 0.024 0.224 £ 0.012
D — Kev(tagged) 1.014 £ 0.013 £ 0.009 £ 0.106
D — Kev(untagged) 0.996 + 0.008 £ 0.015 + 0.104 0.976 + 0.014

Tagged and untagged consistent.
40% of events are common to both analyses: DO NOT AVERAGE!
Uncertainties: experiment: V. <2%, V_4~4% / LQCD f,(0) prediction: 10%

V., (W—cs LEP) and V_, (VN) well measured = good agreement between

PDG(HF) and CLEO-c results primarily a check of the LQCD value for f.(0).
Nevertheless, the most precise & robust V & V_, determinations using
semileptonic decays to date.

H. Mahlke, Cornell, Charm (semi-)leptonic decays 22
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D—oVector | v Decay “Traditional Method":

Rewrite H,(g2), H,(g?)
as functions of

A1(0%), Ax(9?), V(9?),
spectroscopic pole dominance:

Afg)e 20 ) VO

C1-a'M;, RV
g M,=2.1GeV
((1 +C0s 4 )sing, )2 H, (g )‘2 ‘BW ‘2 Mp1=Mp,=2.5GeV
+((1-cos g )sing, )2 ‘H_(q2 )‘2 BW ‘2 R,=V(0)/A,(0)

R,=A(0)/A,(0)

.

JIAF dx =30 | +(2sing cosa, ) [Hy(a®)f BW

~~

_ Assume shape,

+8(sin” g cos 6, )Ho(qz)ho(qZ)Re{Ae"5BW} end up with only
O(A2 Present in K*tv; what two shape

+HO(A%) about pfv? ¢pfv? parameters.

Hy(9?), H.(g?), H.(g?) are helicity-basis form factors computable by LQCD -
A new factor h, (g9?) is needed to describe s-wave interference piece.



An earlier controversy

Expect form factor similarity:

D.— ¢tv , . _ .
world ave ,, |2 g 8 ¥ o &
\u 1 5 * E
| , . . L . . .
. js‘:::}T=m=========1i=========#=}======
D> K'lv E p: -
world ave est—= 1o | i
0.0 E
Discrepancy > |g 3
. 2.5 —
for R,: s 4] & g
(=] W (L]
l @
\ EEEEEESEEEEE EE*;EEEU;EEEEEE
FOCUS ¢ty " 13 X 4=
. u -
agrees with % -
K*tv world ave Resolved? Confirm?
H. Mahlke, Cornell, Charm (semi-)leptonic decays 24

HQLO6

T00T00/Xe-day (+002) €8T ‘98591d



D*—> K—r*e*v Form Factors

H,(g?), H.(g?), H(qg?) are helicity-basis form factors computable by LQCD
A new factor h,(g?) is needed to describe s-wave interference piece.

FLS CL= 0.243 @ 8.706/5

GHS_I_III|IIII|IIII|IIII|II

EM=2.1 M,=2.5

L]

q°HZ (9"}

E:j_llll|llll||||||l

0.2 0.4 0.8 0.8

1.0

MIN ClL= 0.398 @ 5.172/5

1.5 | | | | .

1.0 — =

0.5 — =
- 2112 (2 1
: q"HZ(9%) 1

{]n{}_lII|IIII|IIII|IIII|IIII_
0.0 0.2 0.4 0.6 0.8

1.0

« data (281 pb)

— overlay (not fit)

ZER CL- (0.B92 : 3.712/b

1.6

1.4

1.2

.G

A

G.0

0.2

.4

0.6

C.8

Data fits spectroscopic poles and constant form factors equally well.
No evidence for d- or f-wave contributions.
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Table 6: Comparison between D/DF — Vety, decays.

Parameter DY — gety, D — K*etp,

Fit in the Simple pOIe (this analysis) {average value at FPCPOG)

Y 1.636 + 0.067 4+ 0.038 1.66 + 0.06

mOdel, using mV=2'1 GeV T2 0.705 & 0.056 £ 0.029 0527 £ 0.055
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Dtagged, 281/pb
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Line is projection for fitted R, R,

B(D° — pe*v)= (1.56+£0.16+0.09)x103

B(D* — pY*v)= (2.32+0.20+0.12)x10-3

Isospin average:

(D% — pe*v) = (0.41+0.03+0.02)x10-2 ps-'
this analysis

(D% — pe*v) = (0.44+0.06+0.02)x102 ps-'
FOCUS PLB 637,32 (2006)
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Inclusive Semileptonic Results

exclusive modes saturating the
inclusive branching fractions.

mode Branching Fraction %
D0—Xe*v (6.46 £ 0.17 £ 0.13)% ,_I(D 03|
%, B; (D°— Xe*v) |(6.1£0.2£0.2)% g ;
D* 5> Xe*v (16.13 £ 0.20 £ 0.33)% o oo
% B, (D*—> Xe*v) |(156.1+£0.5+0.5)% :E“ '

+

Consistent with the known % o1

T
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o

o

\

Extrapolated
below 0.2 gﬁ*{g‘

o

+ + TO
= —x——=0.985+0.028+0.015
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Consistent with isospin symmetry
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Summary

Leptonic and semileptonic > Leptonic decays:
charm decays are a very theory and experiment are at the
active area of research: same level of precision for f, and fj;
— Insight into QCD phenomena that most significant improvements:
occur in charm as well as in experiment — statistics,
bottom theory — systematics

— Experimental accuracy provides
stringent tests for theoretical

tools, to be applied in bottom » Semileptonic decays:

physics — Ciritical measurements of branching
— A variety of experimental fractions and form factors for

techniques explored, with great seudoscalar and vector final state

success adrons

— Consistency checks

— Much improved precision in

Conclusions: normalization and shape

1) The race between theory and
experiment is still on.

2) It's all connected!
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