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Motivations

. Mang long - stanc]ing Issues in HF~FH35§C&

2 M.Rotond
. l\/d, l determination: e ond
(HFLAV
— from b—cty decays : V| = (42.19 £ 0.78) - 10— Fverages)

- fromB—D*tvdecays:  |V,| = (38.76 £ 0.42,,, £ 0.55;) - 1072

e New thsics arising from [Form [Factors 2
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A Game of Roles

. rlﬂneoty-cxpcrimcnts in’ccrplay  Parton Level | y

. "'h . Veo Vv
! €O I‘H . b \‘\‘ W

~ convert from ideal c]uark world .

[Hadron Level]

- to the observed hadron rcality p
B VCb ~ q/'/ v

. E_xPcrimcnts

- comPute rates, Br

— constrain t/:eory Prccliction through measurements of

spectra, differential rates, [orm F actors
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A Game of Roles

. rlﬂneoty-cxpcrimcnts in’ccrplay  Parton Level | y

"'h Veo \J
* i COI‘H: b W

P

~ convert from ideal c]uark world

[Hadron Level]

- to the observed hadron rcality

. E_xPcrimcnts

- comPute rates, Br

— constrain t/:eory Prccliction through measurements of
spectra, differential rates, Form Factors THIS TALK
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B — D"y in a nutshell

GZ 5 Phase Space Helicity Amplitudes

2Vl mew P(q°,Q)XF.F.(q",Q)

dI
dq’ dQ 487

e 3 form factors (one Vector, two Axial \Vector)

~ measured through +D fit to

=(ps Pl =(p.tpe 2=t
. /;c/icity ang/cs Q = (Hf) 0 v,X )

~ limited data size, need inPut (shapes) from thcory
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Form Factors

2 2 2 —
Mp+Mp. —(q _ o+1—v2 1<w<1.53

2
qg = w= 2 Z —
2 Mg My, Vot 1442 0<z<0.23
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Form Factors a la BGL

2 2 2 —
+ — A/ _

q2 - w:mB Mp-—9 > 7= w+1 \/E 1<w<1.53
2mBmD* \/C()+1+\/2 0<z<0.23

. Bogcf (arinstein | ebed :
- power series cxpansion with minimal theoretical assumptions

_ 1 N n
Pl ) gy S

a; ,free ( fit) parameters subject to the analicity bound:

o0
2
ano a;,n =<1 [PRL 74,4603 (1995)]
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Form Factors a la BGL

2 2 2 —
+ — A/ _

q2 - w:mB Mp-—9 > 7= w+1 \/E 1<w<1.53
2mBmD* \/C()+1+\/2 0<z<0.23

. Bogcf (arinstein | elouch :

- power series cxpansion with minimal theoretical assumptions

F(z)= 1 > a.  z" Stop at N=1 due to
| P i<Z ) P, (Z) o statistical limitations

a; ,free ( fit) parameters subject to the analicity bound:

o0
2
ano a;,n =<1 [PRL 74,4603 (1995)]
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Form Factors a la CLN

TN mf3+m]23*—q2 R Jao+1—+2 1<w<1.53
w= Z=
! 2mymp,. Jo+1++/2 0<z<0.23

. CaPrini | ellouch Neubert

— use HQ: T bounds to reduce the number of free Paramctcrs

smbnsemise?

“Universal
h, (w)=h, (1)[1-80"z+(530°—15)2°—(231 p*—91) Z’] sgurise

unction”
R,(w)=R,(1)+0.11(w—1)—0.06 (w—1)"

Ratios of FF wrt h(w)

R,(w)=R,(1)-0.12(w—1)+0.05(w—1)°

Lattice QCD :
h,,(1) = 0.895 +- 0.026/ 0.906+-0.013 [Nucl.Phys. B530, 153(1998)]
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Form Factors a la CLN

0 my+my.—q° R Jot+1=+2 1<w<1.53
W= 7= <
1 2mgmy,. Vot 1+4/2 0<z<0.23

. CaPrini | ellouch Neubert

— use HQ: T bounds to reduce the number of free Paramctcrs

smbnsemise?

“Universal
h, (w)=h, (1)[1-8p"z+(530°—15)z°—(231p"—91)z’] sguriise
unction”

R,(w)=R,(1)+0.11(®»—1)—0.06 (w—1)’ Fit one shape and

R,(w)=R,(1)-0.12(w—1)+0.05(w—1)’ two normalization
parameters

Lattice QCD :

h, (1) = 0.895 +- 0.026/ 0.906+-0.013 [Nucl.Phys. BS30, 153(1998)]
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The measurements

“OH” approach:
. sclcct “Untaggcd” samplc
- Largc data sets

= 5izablc backgrounc[

~ (oarse resolution due to
missing neutrino
= Fit to 1D Prczjcctions




The measurements
«Old* approacl'l: T his talk:

¢ Select “Untaggcdv sam]:)lc . ?iXPlOit “tagged” events
- Largc data sets - Smaller data set
- Sizablc backgr ound = Ncgligiblc backgrOUncl
- (oarse resolution due to - TcrriFic resolution due to
missing neutrino kinematic bounds
- Fitto 1D Prczjcctions - Fullfitto4D space
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Tagged Analysis

. Tag side

- Fu“g reconstructed hadronic B decay T(4S) — Biag Bsig(— D"twy)
— loose selection: high cgicicncg /low Puritg | / j/'
g \ v D*
., , N\l Bu /2 .\ B
° 5|gnal side: N o 'é@ /
— Bo+ — D*+0 fy / )

o D*+0 — gr+/0 DO ,

-D0— Kn, Kntn-, K3n




Selection

. Ovcr—-constraincd system:

- U=,..- Priss (missing neutrino)

FWHM =50 MeV

600+ Data (a) -
- ISignal ¢ 1
. MBkgd '

400 2 i

Events/5-MeV

200~ 4 ;

0- .___uﬂﬁf‘ -

CHEP2020 Franco Simonetto NU 14



Selection

. Ovcr—-constrained system:

- U=,..- Priss (missing neutrino)

- Confidence chcl

Frr & T S LS
600—+D§1ta (a)

Events/0.005-units

Events/5-MeV
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Selection

. Ovcr—-constraincd system:

- U=,..- Priss (missing neutrino)

- Confidence chcl

400F T
600 + Data (a) T (b)
—iSignal ¢ - [P ]
> ‘mBkgd ! 2 300-_!;._;-._: _
= 400- H = P, ]
O I e N 2008+ .
o i = [ . > ]
o ' =\ 5 E—*n, ]
7 200~ / -x 3 1005 .. W
I g
I y. " [ =

" >
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1) Not-extended Unbinncd Maximum | ikelihood

. Mcasurc ]:]: Paramcters only
2)[ xtended ( JIM] _ to measure in addition |V, |

. ]ntcgratcd rate constrained to the WA values of the ratios

~ Br(B»D'lv)

CHEP2020 Franco Simonetto



Fit Quality

(a) cos 6<-0.33 (b) |cos 6,/<0.33 (c) cos 6>0.33
= = . OF ' =
S E g 35
3 = S 4 30
g g g 3 DATA
=X = R 9 15
| 10
' 5
0
- — o= © 45
= = (= 40
3 g B 35
E E g4 v MC
< e = 2(5) weigthed
2 i0 to BGL fit
2 result

0
-1 =05 0 0.5 1

cos GV

X _103 X _89 X _ 96
nbins 100 nbins 100 nbins 100
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Results

al x 102 al x10? al' x 10* a? x 102 a? x 10> |V,,| x 10
BGL 0 1 0 chb

1.29 1.63 0.03 2.74 8.33 38.36

+0.03  +1.00  +0.11  40.11  +6.67  40.90
CLN Pbr R (1) R,(1) V| x 103

0.96 £ 0.08 1.29 £ 0.04 0.99 £ 0.04 38.40 = 0.84

......................

il il = { BGL and CLN provide consistent shapes
08k ) —— BGL BaBar
.\ | e 221 CLN fit NOT CONSISTENT with CLNWA
138 06 F L ] i O (HFLAV) :
" - 0.8 7 4 p=0.17 %
A, 04 F A, 1 \
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Conclusions

e New aPProacB paves the way for future measurements of IVCb | and f:}:
= ncgligiblc baclcgrouncl

— excellent resolution
. 5hal:>c of FIis at odds with Prcvious measurements

e T his does not seem to cxPlain the inclusivc/ exclusive PUZzlc

. Hugc data set from SUPcr-B—Factorg Bc“c?. will allow to:

- solve present contradictions (hopcfullg)

~ release thcorg constraints for a lcss~moc]cl~clcpcnclcnt determination
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Partial Decay Width

Jj_% = [(H%(1 = cosf,)* + H2(1 + cos0,)?)sin’0y,
+ 2H sinf, sin 26y cos y[H . (1 — cos 6,)
— H_(1 + cos8,)] + 4H{sin?6 ,cos* 0y,
— 2H  H_sin®@sin’6y, cos 2y]

3 kq“
X —— F‘"]'Ew‘Vcbrr

8(4rx)* mg BD* = Da),

Hy = ———=((mg — mp. — ¢*)(mp + mp-)A1(q)
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CLN Parameters

P R, (1) R> (1) |Vep| x 107
0.96 + 0.08 1.29 + 0.04 0.99 + 0.04 38.40 4= 0.84

1.122+0.015+0.019 1.27+0.026 0.85+0.02 38.76+0.42,,£0.55,
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