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QCD Expansion Parameters for B decays

1) Isospin —ed ~ ().02
2) Heavy b-quark A~ 0.1, as(my) ~0.2
iy ?
3) E tic Had A~
) nergetic Hadron B 0.2 SCET

4) et Scale expansion as(VEA) ~ 0.3

5) Heavy c-quark n/v}c ~ (0.3

6) SUQ3) ’”}\S ~ (0.3 -
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Terms in the series expansion are unique , barameters
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(more uncertainty) (less parameters)

Test the expansions



“B — Dm 7 Decays

"Tree" "Color suppressed” "Exchange”

Naive Factorization - too small & disagrees with SCET/QCD(!)
A(B? — Dn°) ~ az(r°|(db)| B®)(D"|(cu)|0)



Factorization
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Data (Cleo, Belle, Babar)

Decay Br(1079) |A| (1077 GeV) Decay Br(1079) |A| (107 GeV)
BY — Dtn= | 276 +0.25 5.99 + 0.27 BY — D*tr— | 2.76 £0.21 6.06 £ 0.23
B~ — D%~ | 4.98+0.29 7.72 £0.22 B~ - D07~ | 46+04 7.50 +0.33
BY — D70 | 0.25 4 0.02 1.81 4+ 0.08 BY — D*97% 1 0.28+£0.05 1.95 4 0.18
BY — Dtp~ | 7.7+£1.3 10.2 4+ 0.9 BY — D*tp= | 6.84+0.9 9.10 £ 0.61
B~ — D% | 13.4+1.38 12.94+0.9 B~ — D*%~ | 984+1.7 10.5 £ 0.92
BY — D% | 0.29+£0.11 1.97 +0.37 BY — D*0,0 < 0.51 < 2.78

e size of Br(D™ M) agrees with factorization

o Br(DMY) small as expected (power suppressed)

e color allowed Br are same for D and D*
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Data (Cleo, Belle, Babar)

Decay Br(1079) |A| (1077 GeV) Decay Br(1079) |A| (107 GeV)
BY — Dtn= | 276 +0.25 5.99 + 0.27 BY — D*tr— | 2.76 £0.21 6.06 £ 0.23
B~ — D%~ | 4.98+0.29 7.72 £0.22 B~ - D07~ | 46+04 7.50 +0.33
BY — D70 | 0.25 4 0.02 1.81 4+ 0.08 BY — D*97% 1 0.28+£0.05 1.95 4 0.18
BY — Dtp~ | 7.7+£1.3 10.2 4+ 0.9 BY — D*tp= | 6.84+0.9 9.10 £ 0.61
B~ — D% | 13.4+1.38 12.94+0.9 B~ — D*%~ | 984+1.7 10.5 £ 0.92
BY — D% | 0.29+£0.11 1.97 +0.37 BY — D*0,0 < 0.51 < 2.78

e but significant power corrections for Br( D°M~)/Br(DTM ™)

[Ao—| [ 0.774+0.05 for Dr o
A, | | 0.81£0.05 for D*x 20-30% level

e significant strong phases 0 ~ 30°



1) Test A/E expansion (no expansion for jet, |)

(DEPIOP|BY) — SO (k' k)
complex (universal nonperturbative phases)

same for D and D*
Predict
equal strong phases "
equal amplitudes A(% = A(%* for color suppressed decays

— 5D

corrections to this are ag(my), A/Q

with HQET (D™%x|(eb)(du)|B°) gives 2x — Lz — 15
not a convergent expansion



Expt Average (Cleo, Belle, Babar):

A(D*M) T A color allowed
e color suppressed
‘ T oo . strong phases
! o o] 5(Dr) = 27.3 £3.9°
DK bnm %
of } } . | §(D*r) = 33.0 + 4.6°
:D+Tc DK' DpD
0.5 |-
SCET prediction
0.0 L L Extension to isosinglets:
Blechman, Mantry, LS.
Not yet tested:
o BT(D*,Oﬁ) > Br(D*pY) | BT(D*OKWO) ~ Br(D*K*")

e equal ratios DWK*, DK, DY K* ; phases for D®p, DWK



Not yet tested: Belle:

. Br(B~ — D%~
e Excited D’S Mantry Bi((B_ — DQ(;:—)) — 0.77 +£0.15
Br(B — Dir« Babar:
( o) =1 ¢D§7‘(’ — ¢D17T Br(B~ — D%7)
Br(B — D7) 2~ —0.80+0.17

Br(B— — D{7~)
O Bar’)l()ns Leibovich, Ligeti, |.S.,Wise
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cl
o

C &
c|a ([T
YY

Br(Ay — Xim) 5 Br(Ay — X7p) 5 Br(Ay — EIK) i Br(Ay — ZEK|) _ 5
Br(Ay — Xem) 77 Br(Ay — Xep) Br(Ay — Z.K) 7 Br(Ay - E.Kr)
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2) Test as(EFA) expansion (expansion for ))

Relate m and p Better data would pin down the

ratio of these hadronic parameters

e Recall data gives

A(B" — D)
|A(B— — DY)
SCET predicts weak dependence on M if (x 1), ~ (z71),

7]

= (0.77 £ 0.05, rPP| = 0.80 £0.09

(7 )M Seft
9(mB+mD) G(wmax) EM
H/—/ no fp — 1.0 fW
~ 2.5

o natural parameters fit data, sog ~ (430 MeV)e? 44




2) Test as(EFA) expansion (expansion for ))
Relate m and p .

o predict that ¢P? = ¢P™, not yet tested

if (z71),; ~ (z71), then this implies 677 ~ §Pr °~

Relate n and 7’

data = 0.61 £ 0.12(D), 0.51 & 0.18(D*)



Test SU(3) ?

Br(B® — DfK~) | |Vua|*Br(B® — D°K®)  3Br(B° — D)

— — — — — 1
Hsue) Br(B — D19 ' |V,,| Br(B — Dz%)  Br(B — D%%)
. Br(B® — D K™) Vo 2BT(BO — DY KY) B 3Br (B — D*ng) 1
Rsus) = Br(B — D*070) Vus| Br(B — D*070) Br(B — D*070)

RSU(g) — 10 1 06
R;U(S) — —022 1 097




