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The basics B — D(*)EI/

£ interested, checlé theSe recent lecteres on B =2 ) Zaw net Zransidions

Svjet/ana Fq\z/[fer Lectires on Helmbholtz Internadiona/ School” Physics of Heaty Suarks ", Jetly (2013)
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Some motivations for the study of b — cfv transitions

determination of |Vcbl Seminal coork by Korner & Scheder (1952

tests of lepton flavour universality

3-body decay, tau and D* polarization (disentangle new physics)

new physics can enter at tree-level

non-perturbative QCD => Form Factors
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The basics B — D/lv

Parametrization of the hadronic amplitude f+(0) = fo(0)
il B ., m% —m% |, o M% —m?
e (D(pp)|ley"b|B(pg)) = f+(q*) [(PB +pp)t — —F 2 DQ‘] + fo(q®) —= = '
(12 — (P B—P D)2 veclor Form factor scalar form Factor
. - my — m5 o
Charged Higgs enters through  (D(pp)|cb|B(pg)) = — —= fo(q”)
scalar current mp — Me

latdice Q@ ArXivi206.4992
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Determination of the form factors based on: F\ z-parameterization f, ]
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Heavy Quark Effective Theory (HQET) LR N\ =

Lattice QCD “7 N | E

Differential distribution for B — Dfv N3 S

(£ =e,p) > " Gimulated éextrapolated E

dI" does not depend on scalar form factor for My = 0 Z:_ll T
inped From Latdice §CD very important /alrg(‘_2 1(;2 - 1;;3v e
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The basics B — D/lv

X ‘ . ‘ propoéd/ d
AO(A_) IMPO/‘Z(MZ( 1S Zh& deZ‘erM/hdZ(/on B — Dé’/ a)/‘Z‘/z M/‘/?/‘Md/ Z(heory /‘hpﬂf.
of the scalar Form factor? Becirevic, Kosnik, Tasduganoy arXivi206.4977
dBr/dq*[10™*GeV 7]
2
0.35 fo(q®) —1— ag?
0.30 B — Duv f+(g?)

0.25 a = 0.020(1) GeV 2
0.20 7
0.15
ooy - 7 S~
0.055|
0.05 : :
0.050 % ,:
0'000 2 4 6 8 10 NEJ 0.045 - % [H] :
q2 E 0.040 +¢-{F}iﬁi ]
S 0035
scalar #orm Ffaclor has large impact = 030 ._._.'_H*'_i_'
Ffor Zaw Fina/ state 0025
dBI‘(B—)DfI/) ovi2 | e 5 0, 2 f()(q‘z)? (‘)‘246531‘01‘2
e X @) i (a7) + cold) | 570 ay 2[GeV?]
/7 e e —
- , s e Br(B — D7)
co(q”) o< mj robust th. prediction for:

Br(B — Duw,,) q2<8 Gev?


http://arXiv.org/abs/arXiv:1206.4977
http://arXiv.org/abs/arXiv:1206.4977

The basics

o (D*(pp+,€*)|evub|B(pn)) , V(4°)

B — D*{v

o (D*(pp-,€)evusblB(ps))  A0(47), A1(q7), A2(q°)

Charged Higgs enters
through pseudoscalar current

Determination of the form factors based on:
Heavy Quark Effective Theory (HQET)

Falk, Newberd (1992)
C@pr/n/, Z.e//oé(d/?, Nectberd (qu'.?>

Differential distribution for B — D*{v, (¢ = e, )

HFAG

latdice @CD reswul?ts would be wseful! here.

Fernulab ladtice and MILC Collaborddions
( on/y & zero recoil)

(D*(pp+,€")|eysb

QmD*

B(pp)) = — Ao(q*) € q

mb‘l_mc

Aoeo /‘Mporfdhz‘ IS Che delerrnnadion

of the scalar form Ffactor?
dBr/dq*[10"*GeV 7]
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small impact
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looking for new physics B — D&My,

much of the literature focused on two-Higgs-doublet models, why?

Discovery of a Higgs-like boson around 126 GeV
ex?ra %ﬂgS douwblets (and 5//7\9/&{5 ) éeep P =~ 1

Can lead to LFU violations in a natural way

avoid large
ECNC’s => Higgs coupling to fermions X mass

(¥) 2o learn more check the /iqqs hunter’'s getide (Gunion et al.)

What is the two-Higgs-doublet model?

the SM of electroweak interactions
fermion content
Gauge symmetries => interactions

scalar sector =~ enlarge by adding a
spontaneous breaking of EW symmetry  second Higgs doublet
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looking for new physics B — D&y,

What is the two-Higgs-doublet model?

scalar spectrum:
3 neutral Higgs Q’Fj

2 complex Higgs doublets
=> 8 real Jd.o.¥.

= 3 Goldstone bosons +...

tree-level FCNCs (

Ly = —7{_'1, (M @1 + 11, ©2) £y

( primes =2 3&/7&/‘/(1 weak basis )

In the
Higgs basis:

(1)1:
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|: LQ (’U-’-Sl +7G0




looking for new physics B — D&~y

avoiding tree_|eve| Natural Flavour Conservation
’ Glashow, Weinberq (1924
FCN  dinters
C C S £ A. Paschos (1924)

the assumption that only one-Higgs field can couple to a given fermion species.

=> no tree-level FCNC’s and no GP beyond CKM-phase

Aligned 2HDM

consider ¢he /epz‘on Sector Model < <, g
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Ci/?dl‘gea/ >‘//335 interactions

Ly > - Y2 Bt (e VMiPr — o MIVPL] d + o 5 MPRl)

(%


http://arXiv.org/abs/arXiv:0908.1554
http://arXiv.org/abs/arXiv:0908.1554
http://inspirehep.net/record/109463?ln=en
http://inspirehep.net/record/109463?ln=en
http://inspirehep.net/record/110090
http://inspirehep.net/record/110090

looking for new physics

I'(B — D™rv)
I'(B — DMWw)

BaBar Collabordation, Phys Kev. Dgs (2013)
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Kamenik, Mescia (2005)

Fajfer, Kamenk, Nisandzic (2012)
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with correlations
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(2010) semilep-tag
Belle [772M1
(2012) hadronic-tag
Belle (combined)
with correlations
W.A.

private average (MN)

B — D™ v

some sources of uncertainty
cancel in the ratio, /Ve4! £or example

535M BB
232M BB
65T BB
657M BB
{TIM BB

butt remeniber the B =D Taw Ne latest measiresrents
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looking for new physics B — D)~y
\/5
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at 95 % CL AC, Jung, X-q. Li , Pich (2012)
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big tension between
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R(D*) and B -> Tau Nu o
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by-product of the analysis Re(C,C/My)/GeV

None of the 2HDM with NFC can accommodate the excess in R(D?)

anal\ yS/S eorthin Che 7;//98 yAAA Q%M ( co1th ree—leve/ FCN Cs > has 5&8/7 done éy Crivellin et a/.
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Br(H->1v)

looking for new physics B — D)~y
V2
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looking into the future B — D&y,

Dis enfanﬁ/ /ng different neeo p/’lyS 1S

ClonZ‘r/AL(Z‘/onS

Look for observables that do not depend on the charged Higgs contribution

Br(B — Tv,)
Br(B — pv,)

ratio independent of scalar contributions (s 24e A24/2M)

e wart Co test NP in b-2c Zau nu transitions )
cwithowt assumptions on Flavour Structure

Look for observables that are particularly sensitive to the charged Higgs

BI(BC — TI/T) Large enhancement expected

Look for differential distribution in momentum transfer,
polarization of the tau and D*, forward-backward asymmetry,...

/nZ‘e/‘e,SZ‘/ng PI‘OSPeCfS For Belle—TT. #or detals AC, Jung, X-§. L, Pich (2012)
arnd arXivizp2.6992
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Weighted events/(0.50 GeV~)

looking into the future

R(D) & R(D*)
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exp/ oiting Che rich binematical structure
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BaBar Collaboration ,LarXivi3p3.05711
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The current situation

BaBar Collabordation, Phys Kev. Dss (2013) 2 100 ciations in Inspire

B - DWr 1, many studies within different
: new physics scenarios

Fajtfer, Kamenik, Nisandzic, Zupan (2012)

Fajfer, Kapenik, Nisandzic (2012)

Kament, Mescia (200%)

02 04 0.6 Crivellin, Grewd, Kokele (2012)

R(D)
R(D) = {0.44%0.07‘2 BABAR ‘} o AC, Jung, X-8. Li , Pich (2012)
0.297 +0.017 SM / } 3.40_ T&n@éd, ﬂ)dfdndée (20]2>

R(D") = apol oges for those not inc/uded

0.252 + 0.003 SM

{0 33240.030 BABR | o 7o |

Lattice QCD results for B — D* form factors would be helpful

Can be measured at LHCb?, competitive with Belle/BaBar?

G. M. CIEZAKER Talk o Implications of LYCE measurements and fulure prospects

Interesting prospects for Belle-ll, exploit rich kinematics.
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