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Generalities

Effective Hamiltonian

4G
HI = \/gvgﬂ,[c O + CHLOY. + CL'OY' + CHOY' + CH 0§ | + e,

Operator Basis

_ _ 1 _
O%;f = (" PLb)(¢y,Prve), O?zﬁ = (7" Prb) (£, Pruy), Oqg’£ = i(qb)(fple/e),

Ot —(qu5b)(€PLUg) 0% = (Go" Ppb) (€0, PLvy),

Introduction of New Physics

-
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Generalities

Establish bounds on the NP Wilson Coefficients througi
ratios of leptonic and semileptonic processes

BB, = (") B(B— Pl"y) B(B— Vi)

Work under the assumption of NP in all the fermionic
generations.

~ Correlate NP in light generations according to
Scenario 1: C% = 0.1C%,
Scenario 2: C% = CY%,

Scenario 3: C% = 10C%.

where X=S, P V, T



Generalities
RGE: 2011.02486

(M) (100 0 0 (C‘”(l TeV)
.. (1) 01 0 0 (1 TeV)
C’g’%(mb) ~ 00171 0 -0.27 (1 TeV)
CL () 00 0 171 0.27 cqf(1 TeV)
\C#(my) ) \00 0 0 084 /\ a1 Tev). )

Strategy

1) Determine the NP regions using ratios of
branching fractions where the CKM contributions cancel
out.

2) Extract the CKM element by substituting the NP
contributions in a CKM-NP dependent observable.

b — u transitions: |Vu|
b — ¢ ftransitions: |V



b — ¢ transitions

Determine NP regions through |Ve| iIndependent quantities




b—

¢ transitions

Experimental values

1909.12524

R(D) =0.340+0.030 R(D*) = 0.295 =+ 0.01

Belle: 1903.03102 Belle: 1809.03290

Fr,(D*) = 0.60 £ 0.08

+ 0.04 RZ(D*) = L0 == U.00 == 11.05

Theory values: 2104.04023

1703.05330

R(D)|sm = 0.300 £ 0.006, R(D*)|sm = 0.253 + 0.005

Fy(D")|sy = 0.458 -

-0.004 R (D*)|sm =1.0045(1)



b — ¢ transitions: pseudoscalar

| W RDY;: F=100"

{ ® R(D*): Cg*=Cg*

=4 (1 TeV)

| ® R(DY: €F=0103"

Fr (D7)

1.05E

2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 15

C5*(1 TeV)



Results after applying all the

b — ¢ transitions: pseudoscalar

constraints
Scenario Cp*(1 TeV) C3™(1 TeV)
R(D*) R(D*) R(D*), Fi(D¥)
and R (D) and and
F.(D*) F.(D%)
(027,027 |__——__ [[-3.78,-2.32
cs* = 100" (7~0.05,0.05])
(-0.27,0.27] | ———"| [0.48,1.94]
[—2.0, 1.90] 378, —2.39)
s = C =146, 10T (
[—2.00, 1.89)] [0.48, 1.94] .
[~2.86, 2.65] (=378, =230 [ 7=0.73,—P.32
G5 =gy (055,031
[—2.84,2.64] S [0.48, 1.94]




b — ¢ transitions: pseudoscalar

Determination of |Ves|
To extract the CKM element we consider

(B(B — D*t~ 1))
In particular we use the experimental result

(B(B — D*r77,)) = (1.62

0.08) x 102

together with the constraint

B(B, — 7 7,) < 0.60



b — ¢ transitions: pseudoscalar

0.0420 -
- 0.600
0.0415 -
* 0.575
e
0.0410 - A 0.550
|Ves| ' -
[ + 0.525
0.0405 - g
[ o) 0.500
o)
0.0400 I 0.475
0.0395 -




b — ¢ transitions: pseudoscalar

Scenario | Vep| Cp*(1 TeV) | Cg'(1 TeV)
R(D*)a FL(D*): Ri(D*)
without with
B(B. — 7 1;) e g ol B0 )

Cp® =10C3" | Je032,0.028] | [97039,0.042 | [-0.05,0.05] | [0.49,0.60]

Ce® = 5" [{]0.032,0.042] }[{[0.039,0.042] } [<0.51,0.41] | [0.49,0.60]

Cp° = 0.1C3" | NQ.034, 0043;/ 039,0.042f| [-0.55,0.34] | [0.49,0.60]
"h-._____.’ i

Exclusive value from HFLAV Collaboration:1909.12524
|Ve|=0.03968+/-0.00117



b — ¢ transitions: pseudoscalar

Predictions on leptonic decays

2
G2 ms
B(B_ — g_ljg)‘sm = —FIVb|2Mqu2 1 — .
1 87 ' 1 ; M3

q

B(B; — ") = B(B; — f—pg)|SM)1 L8 e + G 470
q
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b — ¢ transitions: vector(left
handed)

Scenario Cy''(1 TeV) Cy' (1 TeV)
R (D) R(D*), R(D) and R (D*)
[—0.183, —0.181] | [~1.913, —1.857] U [~0.143, —0.087]

Gyt = 1003

(—0.001,0.002] | [—2.120,—2.045] U [0.045,0.120]
[—1.828, —1.805] | [—1.911, —1.855] U [—0.144, —0.089]
Cor = 0.1C3"
[—0.020,0.015] | [—2.116,—2.042] U [0.042,0.116]

CKM |Vas| results: 0.038<|Va|<0.043

Predictions

Scenario

B(B. — e 1)

B(B. — p~ )

B(B, — 77 7;)

c,e _ C,[JJ
VL — 1OCVL

[1.91 x 107,2.36 x 1077

8.39 x 107°,1.10 x 1074

0.026, 0.029]

e T
Co¥ = 0.1CY

[1.96 x 107Y,2.36 x 1077

[8.08 x 10—, 1.10 x 10~

|
0.026, 0.029)




b — u transitions

Different possibilities to construct |Vu|
Independent quantities

Rf

(e)ip |

QQEIQ] GeVQ — B(B_ —2 EJ_I:’E)/ <B(B — pf?}_ﬁf;)>

[¢'= e,p], ¢2<12 GeV?2>®

R‘gem;ﬂ = B(B™ — ("1y)/ (B(E — ﬂf’_ﬂgr»

[¢'= e,u] ’

Riewie <12 GV2 — (g(B _y ppi=p,)

(e,p)sm ['= e,p], 2<12 GeV? / <B(B — Wﬁ’_ﬂf’»[ﬂ:e,;d



b — u transitions

Experimental results
leptonic

B(B~ — u ) =(53+£22)x107"
B(B~ — 77 i7;) = (1.09 £ 0.24) x 10~*

B(B~ = e 7,) <98 x1077(90% C.L.)

Belle: 1911.03186 PDG Belle:0611045



b — u transitions

Experimental results semileptonic

(B(B — ")) — (1.53+£0.04) x 10°* PDG

['= e,u]

B(B® — ntr~1,) < 2.5 x 1074 (90% C.L.)  Belle: 1509.06521

<B(B — pf’_l?gr» = (1.98+£0.12) x 10~*

[¢'= e,u], ¢2<12 GeV?

Belle: 1306.2781



b — u transitions

Example Pseudoscalar Operator

Y // IIIIII \

06—l .1 L ) N
-0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02
Cp"(1 TeV)



b — u transitions

Example Pseudoscalar Operator

Scenario: Cp° = Cp"
Region | Cp*(1 TeV) Cy" (1 TeV) | Vas|
1 | [=0.0001,0.0055] | [0.05,0.13] | [0.0030, 0.0037]
2 | [=0.0001,0.0055] | [—0.44, —0.27] | [0.0030, 0.0037]
3* | [=0.024, —0.018] | [—0.44, —0.27] | [0.0030, 0.0037
4 | [—0.024, —0.018] | [—0.05,0.13] | [0.0030,0.0037

Exclusive value from HFLAV Collaboration:1909.12524

|Vis|=0.00367+/-0.00015



b — u transitions

Predictions

. NUE YU
Scenario: Cp” = Cp

Region | B(B™ = e 1.) | B(B = pT™ ;) 2<12 Gev?
1 [0, 14 1077 | [B.2=10% 1251074
2 10,14 %107 | [43x107°,9.3 %1077
105} lEXperimental limit
g 7 I
o 3=t
lT 1079+ —L
o) 2
Q o1} = E
C}t;.é’ C;i’f SM |
10—13




Final Remarks

 We have presented a simple strategy to extract
the CKM elements |Vuw| and |Ve| in the presence
of NP contributions.

e Jo illustrate our approach we have assumed the
presence of NP in all the generations of fermions.

o Our studies took into account different Lorenz
structures finding values for |Ve| consistent with the
exclusive determinations.

* The presence of pseudoscalar mediators leads to
potential enhancements in the branching fractions of
not yet measured leptonic decays.
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