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Notre Dame du Lac

cannot match that of beauty decays

ons are a i e portal for
)btaining a o\l access to the flavour
problem with the experimental situation
being a priori favourable!
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> chiral pert. theory
> lattice QCD

2 l/mg expansions
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1 etfective Lagrangians
L(Ayy) = L(mg) — L(y)
Agy 2> mg >> [

1 operator product expansion (OPE)

3 sum rules
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epton speciia

"= inchusiion: Bisiimce, S8 BB fenan
report card -- later

= cxclusives:
«¢ SI form factors:
HQET -- no :/.0luic predictions

*¢ NL two-body modes
models still only tool available

(new framework for B — M;M, hard to justify here
-- but should be tried anyhow!) "







duality == a very natural concept:




pProbes:
|

> OPE > indirect lessons
) dispers. relat. - sum rules

) resonance models —~ direct lessons
> tHooft medel

(=QCD in 1+1 dimensions with N — o0)

) over-constraining measurements
final arbiter !



mm(m)- I.ES:OIGEV
w at best:




now Mg major contributions
flavour @y&cs . with partia l\ unquenched
results

w decay constants 2551‘?”0




w semileptonic form factors

D=1vP

in the future:
.«,malvms with tull unquenghmﬂ th@,t treats C}Jg;-m

charm m;rs provide rich lab for
quantitative tests of lattice QCD




«¢ lattice @D provides mpul to llmQ expar S10T

l]li_@?‘\;l_]h-i[i\l‘l:\ = higbilt—'!t-”:l@} m_fgm|
< charm scale ~ bridge between
llmawnmhmaeQCD
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hierarchy
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1.08 = 0.04

THA/ED?) ~ 0.3

comments

Ohn expect.

f’l ia =(D*)

without WA
with W A

QCD SR

2.54 = 0.03 ++

1.125= 0.042
PDG ‘98
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__|OPE term ~ 1/m 2




Score card:

» predictions better than could have been
counted on.

> 1/mg, expansions provide an after the fact
rationale for most phenomenological concepts
like ’1. WA WS ete. which are ~ O(1/mg)

) they are more definite about those concepts;
e.g., WA has to be nonleading, though still
) predictions for baryon lifetimes are based on
QM calculations of expectation values
» need more precise data on Z.° and g
> the absolute DY & D* SL BR’s are
nderstood now due to an O(l/qu) effect

> ratios of SL BR’s of baryons do not refleet
their lifetime ratios
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H, = 1lv [§=-1,0] observed
H{: = IS§=1901 "l"lJ

» V(es), V(cd)
imposing 3-tamily unitarit
[Vi(es)| = 0.9742+0.0008
Vied)| = 0.222 = 0.003
without imposing 3-family unitarity
[V(es)| = 0.880 = 0.096 frem D= VK
yN= FIX
[V(ed)| = 0.226 = 0.007 from vN= FFI'X
D= WK

new OPAL analysis of W = H_X
[V(es)| = 0.969 = 0.058



general expectations:

« slow D° - DU oscillations

+  tiny CP asymmetries

+ extremely rare decays

= ~ zero background search for New Physics

. DO - DO oscillations

controlled by two quantities
A ., AF
e — }—J Yo = jr““
= F(D“ = X) Xp + ¥p
Ep =—— — for xp, yp <<1

> Xp and yp, Cabibbo suppressed
» Xp =0 = yp in the SU(3)g, limit
- Xp, yp < 0.05

a conservative estimate
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Yp=-25+4 . +03% CLEO D-Kr
+29=10% E 791, D=IvK

yp= 3.42=139=x0.74% FOCUS, D=KK
vs. D=Kn
yp==1.1£25=14% CLEO. D=KK, zn
vs. D=Ki




dime ntecrated partial widths

possible with SM & KM in singly
Cabibbo suppressed modes

i

benchmark estimaite:
asymmeitry ~ O (1*) ~0 (0.001)
data, WA Osaka 00

CLEO "0l
Acp(DP- K*K) =0.05+2.18+0.84 %
Acp(D= 7*rr)

Ag(D’= Kgr®) = 0.1
Acp(DP> 2% = 0.1=48%

i.e., data consistent zero -- on the % level
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3 pml-MARK Iﬂ data on lepton -pcciia in
mclusive SL charm decays

is it more than dotting the “i"”’s and crossing
“£*s?
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where to look for New Physics?

> charm only /- l\pL qgmk allowing
of indirect searches ' :

o CPR with DO-DY oscill. cannot occur

- direct CP in excl. modes tiny BR’s,
with decent BR’s lost coherence
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> practical advantages and opportunities
< large rates
2 long lifetimes
2 D* = Dr flavour tagging

o

1 = . : i Y a ! Ll e
erumental situation being a priori
.~ . o

g




JAV T jl'{}

general bound: xp, yp < 0.05
a conservative estimate : ~ . .~ () (U010

yp=-25*4 +03% CLEO, D=Kn
8=29=10% E 791, D=hK
= B8 st | g BELLE
42 +139+0.74% EFOCUS, D-KK
vs. D=Kn
yp=-1.1£25+14% CLEO. D=KK, 77
VS. D:‘Kﬁ‘

the game has just begun!
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considerable previous literature
2 local operator: ~m, > M,

\ 1‘1-1\;’;1\/1 W } 2

xp(hh) ~ few x 107
» short distance operator: ~ m, > A

[ ¥l "’ :
\ 111L_,- :\/1“ _.]' X

(m/m,_ )

xp(hox) ~ few x 10
2 I'QQg distance contributions:

use various schemes to describe selecied
hadronic states:



T(AC=2, w)= | d*x e <D|{ £(x) £(0) }{|D>/4Mp

4 T(AC=2, w)= A(w) + A(- w)

A(w) = - AMp(w) + i AT ()12

AM, =AM,(0) , ATp = ATp(@)
% (uzz)Pv [ dw [ATp(w)/ ]

CIM suppression (m/m ) of usual quark box

diagram untypically severe!




