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What I'm NOT Talking About

Rare hadronic B decays
CP asymmetry in b — sv
(Adam Lyon, Tuesday morning)

Measurement of the D* width
(Alex Smith, Tuesday afternoon)

B — D*lv deecays, Vy;
CP asymmetry parameter ¢
(Karl Ecklund, Thursday afternoon)

CP violation in tau decays

(Tom Coan)



What I AM Talking About

b — sy branching fraction
and photon energy spectrum

Hadronic mass spectrum in B — X /v

Interpretation of the spectra, giving
4’_\1 A Ve, and V,



Game plan for b — sy

¢ Basic idea:
Measure E, spectrum
for ON and OFF
resonance and
subtract

¢ But, must suppress
huge continuum
background!

¢ Two attacks:

# Shape analysis
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Background Suppression
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Background from Other B5 Processes

Use Meonte Carlo

TUNED to match

o 7’ yields

e 7) yields

e 1) yields

e w yields (approx)
INCLUDING

e radiative ¢ decay

e

Q3 = TY, p = WY

e charmless hadronic decays

e b= uly

e T(48) = ggv

e Noise from randon
CORRECTED FOR

e Electrons
matching

crossings
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Branching Fraction

Yield between 2.0 and 2.7 GeV
222.3 £ 275 £ 6.8 £ 7.0 weights

stat BB Of
subtr
Effici
(4.29 £+ 0.18)%

9.70M BB events

Fraction with £, above 2.0 GeV
0.94

= B(b— sy) = [2.85 £ 0.35 % 0.23] x 10~*



Standard Model Prediction

B(b— sv) = [3.29+0.33] x 10~% .

QOur Result

B(b—sy) =[2.85+0.41] x 1074 .



First and Second Moments
of

b= sy Photon Energy Spectrum

e In B rest frame
e With E (restframe) >2.0 GeV

(Ey) = 2.360 = 0.027 = 0.014 GeV |,

((By = (E4))?) = 0.018 £ 0.006 £ 0.003 GeV?2 .

(interpretation later)



b — clv Inclusive
Study B = X v

Goal is the distribution in the mass of the
hadronie system X..

Approach

e Detect and measure the charged lepton.

e “Detect and measure” the neutrino, via
the missing 4-momentum in the event.

e From these (alone), calculate the hadronic
mass.

M5 = Mg + M}, — 2(EpEy, — PpPy cosbp-4) .

We don’t know 0p_ 4. But Pp is small. Drep
that term.

M} = M} + M}, —2ERE,, .
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e B — Div
e B = D*{y

¢ B = Xjeqnylv, with a wide range of meodels

From the fit, extraet first and second meo-
ments.

(M5 = Mp) = 0.287 = 0.065GeV? |

(M% = (M2%))?) = 0.63 + 0.17GeV* .

(Mp = spin-averaged D, D" mass.)



Inclusive Observables
“
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Semilepionic Widih:

Ly %ﬁ—aamﬂ; 154=—1my_(1 @3?:) amm

A? £1
=53 —m?emﬁ a&m=m§,—ﬂw —ﬁﬁ@
+rag2 2 g4l *14317% -m&liﬂﬁzf +O(1/M3)] -
M M‘ M3 M} M3

i MEdh g+ ie T*E#«i(‘fg*ﬁ)*@w id)
ms  2mp | dm) 4m}




Hadronic Mass Moments

First Moment:
(M% D.) S ‘3} ‘i Gy =
M?——_[Qm ¢94§¥2+0E‘?E(1¢0§-)*9m@

AN
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Second Moment:
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b — s v Moments
“
First Moment:

{E—;)&*M& {l*ﬁﬂh(-&)] 13p, = 33p: T*W*ﬁ#&ﬁ

TT T
g @Cg
1@5{
Second Moment:
(B, = (B0, = S oma ) — s B - 2300 _ T3
"

e Ey is the photon energy cut inthe B rest frame
e dm; terms correct for the photon energy cut.






[Vep| from Inclusive Decays

_ GElVal*M; A
Wl 154" - %(i 0.87%) - 0946

——?mﬁ—mﬂ %HWM_M%
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B(B = X.lv) = (10.39 £0.46)% [CLEO]
7p: = (1.548 £0.032) x 10 %sec  [PDG]
70 = (1.653 £ 0.028) x 10 %sec  [PDG]

fi-/foo=1.04%+008 [CLEO]

= [y = (0.427 +0.020) x 107°MeV

WMWW&-
tain V.






The first moments of the hadronic mass-
mmm,&ﬁ,&bﬂmm
ton energy spectrum in b — sy give:

A = 0469 = 0060 = 0015,
A = =0302 += 005 = 0.056 .
moments 1/M3
s ENAL Letice
grovp caley (o f,,
— : Jretp etiong
V| = 00401 + 0.0009 + 0.0006 = 0.0004 .

r“ -]L )‘1 1/”‘3



V, from the Lepton Speetrum
Endpoint, Revisited

Years ago, CLEO measured the yield of lep-
tons from b — ufv between 2.3 and 2.6 GeV /e,
warer

B(b = uby,2.3 - 2.6) = (138 £ 31) x 107

Extracting a value of V,;, from that yield is
problematic, because the fraction of b — uflv
leptons that lie between 2.3 and 2.6 GeV /e is

ai

Years ago, Matthias Neubert (PRD 49, 4623
(1994)) showed us how to get around the prob-

lem, using the photon energy speetrum in
b = sv.

B — utn B> B o "] (B Y,

More recently, Leibovich, Low, and Reoth-
stein (hep-ph/9909404) have carried Neubert’s
calculation to a higher order, and estimate a
10% theeoretical error on |V,;/Vy| M
w&mmmm}v(
.cm,hutmhammw
function.

24



We perform the integral over our measured
plioton energy spectrum, corrected to the B

The accuracy of the integral, from the ae-
curacy of the b — sy speetrum, is +20%, im-
plying an error of +10% on V.

The aceuraey of B(b — ufy,2.3-2.6) is +22%,
giving an error of 11% to V.

L, L, R claim +10% theoretical uncertainty
in V,; from their treatment.

These combine to an aceuraecy of =18% on
Vs,

We’msar&ngeuttheeﬁnﬁaﬂefmr
tionality. Stay tuned.



CLEQ and sin2§
W bat ave the Implications o§
a *187Z measvrement of [Vub/l/dl?

For illustrabive purpeses, consicer
[Ves /] = ©.10040.018 "0.04020.001

Then, ot 703 c.2.
sin2§ <096 sin29, < 0,66

Witheot assompbions aebovt g?

one can sSay ne mere.
th:l:.u, assome 15° L ¢3 a8
Sth 2@, = 0.%3 2 0.1 20.0F
- Sin2¢ =043 2009 0,04
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SUMMARY

A(b-2s¥) = [2.85 +0.41] x 107

tﬁegf-ﬁ-gmmé W'ﬂ SH P*d’*éé“h
[3.29 209,331 %077

First and second moments oF photon
energy spectruom in b—s s ¥

(Ey)=2.360*0.030 GV
{(Ey ~<EDYY =0.018 2 0.007 Gev?

Eirst and second m oments of hadwh
meﬁusfvarﬁ rsbribufion in B2 )X £V

(MG ~Fig) = 0.28F30.065 GeV*
(3 =MD )= 0:63 204 GeV
E est moments of The above tw sets

9Ive A= 0.7 2606 TeV
2= ~0.3020.08 GeV*

[\V,L] = 00401 20-0011
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To compare (“sin 2¢|“)~|n,g wt Lh
(S'h w')fpge) @ne H?ﬁﬁ{’f; hno w
(s, 4)5,.“ fo reasonable accuracy .

T hat reguives knowing [Vob/Vey |
Co 220% or befter

Af‘i Mcf"md’ ﬂ‘. h“gur:ng /Vw/
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Se, ene shevld measure [Vibl by
3 or moere metheds.

CLEO'S measurement of Che
Phefcu ehergy sp ec( Puwm  In b-rﬂ’
puts " Ve Lrem Che b=2uslv

eudpciné‘ back on The Lis¥,



Reminder of What I Didn’t Talk
About

B — D*{v deecays, V
CP asymmetry parameter ¢p
(Karl Ecklund, Thursday afternoon)

CP violation in tau decays
(Tom Coan)



