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Motivations |

Need to go beyond the SM
Hierarchies

* Gauge hierarchy problem : Mgy < Mp
* SM flavor puzzle : m., < m;

The Randall-Sundrum model is among few proposals which can solve
both issues.

Interesting solutions by considering fifth dimension and a warped metric
(warped extra dimension).

Search for the Warped Extra Dimension
Direct Search: Find KK resonances
Indirect Search: Flavor Phenomenology of the RS model

4

Tree level FCNCs
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Motivations I

Rare B-meson and A ,-baryon decays induced by FCNC transitions.

Radiative and semi-leptonic B-meson decays in RS model.
[Burdman, 2004; Agashe et al., 2005; Casagrande et al., 2008; Blanke et al., 2009;
Bauer et al., 2010; Blanke et al., 2012; Biancofiore et al., 2014]

Alternative approach: Highly suppressed wrong-sign Kaon decays.
[Huitu, L, Singer, Zhang, Phys. Rev. Lett. 81, 4313 (1998)]

Wrong-sign Kaon decays are AS = —1(b — dds) and AS = +2(b — ssd)
transitions in the SM which are highly suppressed compared to the Right-sign Kaon
decays which are AS = 0 and AS = +1 transitions.

Inclusive b — dds and b — ssd decays studies in different beyond SM scenarios.
[Huitu et al., 1999; Wu et al., 2004; Cai et al., 2004; Fajfer et al., 2006]

Exclusive doubly weak decays studies in various NP models.
[Fajfer et al., 2000; Fajfer et al., 2001; Chun et al., 2003; Fajfer et al., 2006; Pirjol et al., 2010]

Only three body modes are searched in the experiments. Two body exclusive decays
never suggested before. Why?

BY — K*m~ decay never studied before. Experimentally measureable by
observing deviations in the B°-B° mixing oscillation curve in the study of time
dependent decay of BY — Kt~ with large experimental data.

Impact of RS model with tree level FCNCs on the doubly weak rare hadronic
B-meson decays and on semi-leptonic A-baryon decays.
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Introduction to the Randall-Sundrum model

e 5D spacetime with warped metric

ds? = e 210l dat da¥ — r2d¢?, ¢ € [-, 7

[Randall, Sundrum, Phys. Rev. Lett. 83, 3370 (1999)]

Gauge bosons _
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uv hl \m
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KK
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e The fundamental scale is Mp;, and the effective 4D electroweak scale emerges through
the warped factor

MEW ~ e_krﬂ-Mm ~ TeV
e natural explanation of gauge hierarchy problem.
e Kaluza-Klein (KK) excitations live close to the IR brane.
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Solution to the flavor problem and flavor implications

The profiles of zero mode fermions depend heavily on bulk mass parameter c
f(O)(y ¢) o e(%*ﬂ)ky

UV brane IR brane

c>1/2

¢ > 1/2: Localized near UV brane
¢ < 1/2: Localized near IR brane

Hierarchical structure can be naturally generated. <
m Light fermions live close to UV brane.

m Third generation localized closest to the IR brane.

D
mig o< (Y if (ca)f (Cup.ay)

Warped extra dimension with bulk fields have explanation for fermion masses and

CKM hierarchies.

Couplings involve overlap integrals of profiles, so different SM fermion profiles lead
to flavour non-universal couplings of KK gauge bosons.

Rotation to the fermion mass basis generates tree level FCNCs.

New tree level FCNC effects strongly suppressed for light SM fermions by RS-GIM
mechanism.

F. Munir (BJUT) New Physics

6/35



The RS model with Custodial protection

The RS, model is based on a single warped extra dimension with the bulk gauge group

SU(3)C X SU(?)L X SU(2)R X U(l)x X Prr

The Only free parameter coming from space-time geometry

Mk = keikwr " O(TeV)
SM matter fields and gauge bosons are allowed to propage in the bulk while the Higgs
sector is localized on the IR brane.

Discrete Pz symmetry interchanging the two SU(2) 1, r provide the custodial protection
of Zb1, by, coupling.

The mass of the lowest Kaluza-Klein (KK) states is M ) ~ 2.45 M.

The mixing among zero modes and higher KK modes of neutral gauge bosons give rise to
new heavy electroweak Zy and Z’ gauge bosons.
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The bulk-Higgs RS model

The bulk-Higgs RS model is based on a single warped extra dimension with the
bulk gauge group

SU(3)(' X SU(2)V X U(l)y
All the fields in SM including matter fields, gauge bosons as well as Higgs boson
are allowed to propagate in the 5D spacetime.

We consider the summation over the contributions from the entire KK towers,
with the lightest KK states having mass Mg(l) ~ 2.45 Myy.
Mixing among the Goldstone bosons <pi, > and the fifth components of the

gauge fields give rise to additional KK towers of physical scalars known as the
extended scalar sector.
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b — ssd and b — dds transitions in the SM

e Local AS = 2 SM effective Hamiltonian for b — ssd transition

GZm?

N m m m? —i i —j ]
a2 = i (ViaVi Vi ViaSo (55 ) + Vea Vi Vo VisSo (25 25 ) ) (55083 Shed)]
w

5,
m my, ) m

e Local AS = —1 SM effective Hamiltonian for b — dds transition s <> d

u,c,t
b s

B(b — ssd)sw = (2.19 4 0.38) x 10712
B(b — dds)sy = (2.24 +£0.41) x 10~

we W

i, et
s d

e b— ssd and b — dds decays with very small strengths in the SM serve as a sensitive
probe for new physics searches.
B(Bt - KtKtn7)<11x 1078

B(Bt* - atntK—) < 4.6 x 1078
[R. Aaij et al. (LHCb), Phys. Lett. B765, 307 (2017)]
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b — ssd decay in the RS, model

o b— ssd decay receives tree level contributions from the
Kaluza-Klein (KK) gluons, the heavy KK photons, new heavy
electroweak (EW) gauge bosons Zy and Z’, and in principle
the Z boson.

Mgoy = Mz, = Mz = Mya) = Mya) =~ 2.45 My
e Custodial protection of the Zb, by, coupling through the discrete

Prr symmetry renders tree-level Z contributions negligible. 2.7 2y, AD

e The effective Hamiltonian for the AS = 2 b — ssd decay with

the Wilson coefficients corresponding to ;1 = O(Mg<.>)

o 1
[Heﬁﬂé 2]KK _ (Mg“))Z[ lVLLQ]VLL + C]VRRQIVRR

+OFRQrT + 037 es™ + oot + o5 ef").

QY™ = (37, PLb)(5v" Prd), Q" = (57, Prb)(37" Prd),
off = (371 PLb) (39" Prd), O = (57 Prb)(s7" PLd),
Q" = (5Pb)(3Prd), Qf'" = (3Prb)(3PLd).
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b — ssd decay in the RS, model

[V, 19 = 178182 GD AT GW)],

VRR ) _ b (1) sd (1)
(G (M (1))] =1/3[AR (G )IAR (G )], [ACl‘/LL(M( )]A() A (A [AgADY],

[CfR(Mgu))]g( —1/6[a @ M)ag @M, [AcyRR o)A = [a(AO) Az AD)),
(4R 1Y = AP @D NIagEGD), (ACHR(M, >J““) = [APAD)AE@AD)),

RL A sboa(1) sdy 4(1)
(efF o,y 19" = —1/6188 @ )iaziG M), [AGT(M@)IT = (AR (ATDIALAT],
(L o)1°Y = —lag@liagic ),

(ACYEEM 1)) 717 = [aP(2D)a(2D) + a2 a3z D))
(ACYRR(M (1)) 717 = [a(zD)a3zD) + agzP)agz))),
(ACER(M 1)) %17 = (AP (ZO)a% (M) + 2z D)az)),
(ACRE(M 1)) 717" = [A2(ZD) a3 (zW) + afEP) APz )],
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b — ssd decay in the RS, model

CVEE(M,y) = [0.333 +0.01 + 0.28] AP A3t = 0.623A3 A3,
CYRR(M ) = [0.333 + 0.01 + 0.49] AP A% = 0.833A% A,
CER(M, ) = [0.167 +0.01 + 0.28] AP A% = 0.123AP A,

CFE (M) = [0.167 + 0.01 + 0.28] AP A3 = 0.123AF Aj

e After renormalization group running of the Wilson coefficients to a low energy scale
uy = 4.6 GeV, the decay width in the RS, model

5
m
T s — VLL 2 VRR 2
RS, 3072(27T)3(Mg(1))4[ 6(|Cl (,Mb)| + |Cl (/,Lb)| )
+12(1CF () P+ [ CF o)) + 301 G5 ()| + G5 (1a0) )

— MR e(CFR () O R (1 ) + C (o) CF R ()
+ O (1p) C5 ™ () + C3t (1) CF ¥ ()]
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b — ssd decay in the bulk-Higgs RS model

e We start with the effective Hamiltonian

(M=l = Z[Cnon + CoOn],

n=1

O1 = (S1yubr)(3ry" du),
Oz = (Srbr)(SrdL),
O3 = (53b)) (5pdy)

O4 = (Srbr)(5Ldr),
= (sib)) (51 dR).

_4nL X A Qs 1 2 a d 212
G = M, (Ap)2s ® (Ap)n[7-(1 Nc) +aQi+ s?ucﬁy(Ts Qasw)’],

~  4rL ~ < b 1
C1 = %(Ad)% ® (Ad)2l[a_(1 - _) +aQ] + %(_st?”)ﬂ’
4wLa

Cy = (AD 23 ® (Ad 21 — ﬁM2 (R4)23 ® (2p)o1,
~ 477Loza ~
Cy = (Ad)23 ® (Ap)21 — = (Qp)2s ® ()1,
BM
Cs = M2 (AD)zs ® Ad,)zl[* —20Q7 + 2 (T3 — Qusi)(Qasi)],
KK

Gs= M—KzK(Ad)zs ® (Bpnl5y —20Q% + M(TS = Qusi)(Qusi)]-
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b — ssd decay in the bulk-Higgs RS model

(Ap)23 @ (Ag)21 — (U;)2i(Ud)i3(ADd)ij(W;)Zj(wd)jly
F2(cq,) 3+cq + g F2(cdj)
3+ 2cq; 2(2 + cq; + cq;) 3+ 2¢q; ’

(ZDd)ii =

(2p)23 ® (24)21 — (U;)2i(Wd)j3(QDd)ijlcl(W;hk(Ud)llv
r(1+p) Fleg)Flea) (Yo)y(YDu
4L 2+ﬁ+ch+Cd7‘ 1
(4+2ﬂ+CQi +cdj +cdk_ +6Ql) F(cdk_)F(CQl)
4+CQi+Cdj+Cdk+CQl 2+ B+ cq + cq

(2pd) i =

e The decay width in the bulk-Higgs RS model

= ™64 G + 1))
= 3072(27)° D D

+12(| Ca(p) 2 + | Ca(pa)[* + | Cs (o) 2 + | Cs () %)
+ 4R e(Cy(pp) Cs (11p) + CF (1) Cs (1)
+ Ci(1v) G2 () + C (120) Cs (113))]-

I‘lKK
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BY — K+~ decay in the Standard Model

HM = CM(dgyb3) (dfusy)].

b d
b d b d -
- u u
_ u _ u .
B B B B
u u /\
- u u
d s d 3 - -
d 5 d K

ASM — Fal[%CSM] “FMal[CSM]‘

1 00
Fa = 47TCFm§fB/O dIzdI;x/U bzdbszdbs[{9&502(1&)@(%) + 2Tﬂk¢§(ﬂz)[<¢5(%) - @E(m))
s (0F (23) + 67 (2)) | } Balta)ha (02, 23, 2, bs) Su(ms) = {1 = w2)0k (02)07 (3) + Arersc o (22)0F (1)
= 2rericnaof (ay) (05 (@2) — 0% (22)) } Balto)ho (a2, 23, b, bg)st(m)]

V2N,
X,

X (8 (a) + 6 (1)) + 2a(@F (22) + 0% (22))(9F () = 67 (2))] } Bl (te) o1, 22, 3, b, b)

= {rapi (@082 (@) + roric [165 (22)6F (32) = (1 = @) (0 (32) — 0 (22)) (6F (20) + 67 (a0)

Mgy =87Cp

1 ro0
mh [ dnndndas | bldblbzdbms[{(l*-’h)‘f’?}(l?)@?(%)+T1r7‘K[(1*@)(4’?(@)*‘#?{@2))
0 0

— 2x(0f(a2) + 0% (22)) (0F (22) = 67 (20))] } Eu(ta)haar, 2, s, b, bs>],

BB’ — K*n~)SM =1.0 x 10719
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B — K7~ decay in the RS, model

1

[Heiilrs, = [Mq(l)]Q

[CYF01 + €/ ROy + CER Oy + OOy

+ CLRO5 + CRLOs).

01 = (dpyubr)(dry*se),
O4 = (drbr)(dsr),
05 = (dgb7)(dy ).

1)
(Y ,0)IPY = 17328 Ak,

)
[ORRO 1)1 = 1/3p0 *ARAR,

(0 1P = —paBAL, lac{::(Mgnnlii’) = [Ai(A“Ul[Aﬁ;(A“ML
[CfL(Mg(l))]g(]) = - ARAL [AC;I (Mg(l):ll) o (A(ll) )][ARS(A“:)]'
[CsLR(My(l))]gm =1/3p 220 A%, [Aciz(Mg(l))]A(l) - 72[A§:(A(1))][A?<A(l)>]v
(B 00,01 = 1/ 22 AL, acgiana Y = —aagudaUud)

[ACYE(M 1) N2H % = [APZD)ag(zD) + afZ(P)ad 2],
[ACYRR(M 1) 17107 = [AB(ZD)ag(zD) + AP Ak 20)),
(ACER (M 1)) 27" = —2(Af(ZM) A% (2D) + AP (20) A%z,
[ACRE(M (1))12H:7 = —2(ag(zWD)af(z D) + Az ag(Z()).
A 1 [Fl[é(CVLL+CVRR)}+F4[é(cLR+CRL)]+Fr[é(cLR+CHL)]
[M @ ]2 a 3 1 1 a 3 4 4 as5 3 5 5
s

+ Ma [C]VLL _ Cl‘/HR} + Maa [CfR _ CfL] + Mus [Cé,R _ C;IL]]_
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B — K7~ decay in the bulk-Higgs RS model

e We start with the effective Hamiltonian

5
Ha"= Mk = D _[CaOn + CaOal,

n=1

O1 = (dpyubr)(dey*se),
02 = (dgbr)(drsL),
03 = (d357)(ds57),

Oy = (dgbr)(dLsr),
05 = (A7) (d2s3).

A=Fa [%(01 + 1)) + Fae [%(04 +Ca)] + Fas [g(cs +Gs))
+ Ma1 [Cl = 51] + Maa [04 — 64] + Mgs [05 — 6'5],

mp

U= Gar

AP
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Constraints on the RS Parameter space

e Direct Searches
[A. M. Sirunyan et al. (CMS), JHEP 07 (2017) 001]

2.61f0" (13 TeV,

T
MS — Observed

g 10f
%;104;* ~~~~~~~~ Expected
%‘103%, B +1s.d. exp.
><§102;7 +2 s.d. exp.
© 10; ---- RS gluon (LO x 1.3)
10*‘%
10‘2%
10°F
PT R L  E E E SR I P ST

5 1 15 2 25 3 35 4
M, [TeV]

My >33TeV  (95% CL).
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More Constraints

e The RS, model

m Constraint from tree-level analysis of the S and T parameters

[Malm, Neubert, Novotny, Schmell, JHEP 01 (2014) 173]

M (1) >4.8Tev  (95% cL).

e The bulk-Higgs RS model

_ 2’ ( ot L)
M2 (2+p8)* 2L
T w2 2L(1 + B)?
2¢2, M2 (2+ 8)(3 + 2B)
U=0.

[M. Baak et al. (Gfitter), Eur. Phys. J. C74 (2014) 3046]
S =0.06 +0.09

T =0.10 £ 0.07

U =0.

Mgk > 5Tev, with g =10
Mk > 3TeVv, with =0

F. Munir (BJUT)
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More Constraints

e The RS, model

h — bb h—bb F
h— 77— h— =L
h— WWw* h— WW*L
h— ZZ¥ h— ZZ%
h—yy h—=yylL
h — bb h—bb L
h— 77 h— |
h— WWH h — WW*L
h — ZZ* h— ZZ*
h— vy h—~yL
h — bb h—bb |F
h—7tr h— rtr-[ My =10TeV
h— WW* h— WW*L
h — ZZ* h—ZZ%
h =y h—=ayi
h — bb h—bb -
h— 17 h—rtr—L
h— WWH h — WW*L
h— ZZ* h — ZZ*L
h— vy h— vy
25 50 75 100 125 150 175 200 225 05§ 0 05 10 5 20 75 30
Myw [TeV] Y

95% CL

custodial RS
M_q(l) |brane-Higgs

F. Munir (BJUT)

> 22.7 TeV x (y?*),

New Physics

custodial RS

Mq(l) |n:
Higg:

row bulk- > 13.2 TeV X (y?*)
s

[Malm, Neubert, Schmell, JHEP 02 (2015) 008]
m Stringent bounds emerge from the signal rates for pp — h — ZZ*, WW™, at
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Branching ratio of b — ssd in the RS, model

AMK, €x and A]MB5
constraints

_ 10—14

B(b->ssd

KK gluons dominant

Comparable Z and
Z' contributions

Mgm [TeV]
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B(b->ssd)

101

10l

107

1077

107"

1072

Branching ratio of b — ssd in the bulk-Higgs RS model

broad Higgs profile narrow Higgs profile

10"}

10181 s s

B(b-ssd)

1070
107 L,

1071}

102!

My [TeV]

B=1 8 =10
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Branching ratio of B — K7~ decay in the RS, model

AMK, €x and AMBd
constraints

KK gluons dominant
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B(B-K

1)

10-"E

107

107

1071745

107

1072

Branching ratio in the bulk-Higgs RS model

broad Higgs profile narrow Higgs profile

1071‘ L
10730

10151

)

107f

B(B-K

10-1°

1072

My [TeV]

B=1 8 =10
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Model Independent Analysis of B — K7~ decay

e Assuming new physics contribution only to local operator Oy

[Ha®=" = Cf*(dpyubr)(dpy*™se),

[H&°="] = O (dupse) Ly sr), O~y el o

[H&P=2] = O (dyubr) (" be).
e Assuming NP contributions come from non standard model chiralities
Aj(B® = Kt a™) = Fos[ 4 CIF] + Mo [ CHE5)
Aj(B° = Ktm™) = Foj[4 CH45] + Mg; [ — CJ195]
B(B® — Kt7~)
B(B® — K—7t)

R=

e For an experimental precision of R < 0.001

Allowed range Allowed range

Parameter Parameter

(Gev—2) (Gev—2)
C1 <1.1x10"7
Cy <6.3x 1079 Cs < 6.8 x 1079
Cy <5.1x10°8 Cs <5.3x10°8
Cy < 4.9 x 1079 Cu < 4.2 %1079
Cs <1.6x1076 Cs <7.3x10°7
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New Physics with Conserved Charge

e NP Lagrangian of a generic form

Liavor = o a(dTD) X + gy (bT'd) X + gy a(dT's) X + gass(sSTd) X + hec.,

£eff =

o K° K’ and B® — B° mixing bounds

1
M5

(95 a975(dTs)(dT's) + go— agiy,(dTb)(dT'b)

+gpagyss(dTb)(dTs) + gs_,dg;_,b(zll“b)(dl“s)] .

|gs—)dg:;4>5|

1

<

1

l9v—a95_,,! <

MZ (A]K)2 ) M3 (Afd)Q ’
) Ry
Scenarios |\ —rr ey T CaseT | My (TeV) Casell Rsu

S1 0.085 85 x107% | 6.8 x 10~ 1®
S2 0.074 7.3x10°°

S3 1.0 55 10 0.005

sS4 0.002 1.9x 10~ 7
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Ay — A(—>

pm~)utpu~ decay in the RS, model

e The effective weak

V2

07 =

RS. __
Heﬁ -

Oy =

O10 =

ACy =

ACy =

Al =~

AC, =

F. Munir (BJUT)

Hamiltonian for b — sp ™~ transition in the RS, model

Vo Vi [CRSL O + CFS 0} 4 CF% 0y + I O + CFS< Oy + C{EScOQO],

e e
mmb(smﬂl bra) Fuv, 07 = o2 ——5Mb(5Ra 0" bra) Fuv,
2
€
Tonz (L bra)ivuss, 05 = 5= —— (Sra ¥ bra) EYult
6w —— (5107 bra ) Vs s O = 16- —— (507" bro ) BV s -
C,i(l)RSL _ Ci(,)SM + Ac,i(/)7
AY, 1 ABE(X) = AB(X)
_4AAZ, AY,=— L r ) Abs(x),
sin? T VeVy Z AMZ g3 £ (0
AY’ ’ 1 AML(X) AHM(X) b
LA / -— Abs(x
snZg, 1A% AV v,,,v Z 4M2g2 (%),
AY, Ab(X )

: Zs AL(X),
sin? Oy’ : VH,V Z8M gSMsm 20w £(X)
AY! , 1 AL (X) )

- AZ, = AR (X).
sin? Oy’ 8 VLth’;XX:SM g2 sin? 0w 7 (X)
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Angular distributions

e 6 = 6, : angle of emission between A
and p in di-meson rest frame

e @ =46, : angle of emission between p~

7 and z-axis in di-muon rest frame

e ¢ : angle between the two planes

° q2 = s : di-muon invariant mass squared

e The angular decay distribution of the four-fold decay Ay — A(— p7r)u+u_

d'T 3 L ; . ;
m =3 {Kus sin? 0, + Kiee cos? 0, + Kiccos 0, + (Kass sin® 0) + Kaee cos® 0,

+ Kaccos b)) cos Op + (Kssc sinf; cos 0 + K3zgsin6;) sin 0 sin ¢

+ (Kascsin 0, cos 0; + Kyssin ;) sinfp cos g | .

dl’ 2K1ss — Kice 1 3Ki.
— = 2K1ss + Kice, Fp=—F———, App = —F75—,
ds Les A1 L 2 Kia + Kiee FB = 4 Kyes + 2Ki1ee
2K SS K cc K c
A/} - 2ss + K2 A%\B _ 3K>

BT 4K + 2K 8K1ss + 4Kicc
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Wilson coefficients

5 10 15 20
My [TeV]
0.0
0.004 oy =15 °y.=15
®1,=3 . e, =3 .
. 0.006 ..
0.003
5 3 0.0
< 0.002 g 0.004
0.001 R . 0.002
.2
. ol
0.00 ' 0.000
0000 0002 0004 0006 0008 0010 0012 0000 0002 0004 0006 0008 0010
1AC5| 1AC7]
New Physics
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Correlations plots between the Wilson coefficients

0.1
0.05 :3135 0y,=15
oos 8 0.08 ey, =3
0.03 =006 o
g .

0.02 =0.04 -
0.01 . 0.02
000 e s apegdebLll o . .

0.000 0002 0.004 0006 0008  0.010 0012 040000002 0004 0006  0.008 0010 0012

1AC;| 1AC,|
0.7
06 ey =15 0.08 ey =15
: °y. =3 ey =3 .
05 0.06
04 = R
9]
03 004
02
0.02
0.1 e tes
00 BT L 2o L s 0.00 3
0.000 0002 0004 0006 0008 0010 0012 0000 0.001 0002 0003 0004 0005 0.006
1AC,| 1AGy|
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Numerical Results

dB -7
& <10

(Fr)

¢
Abp

{4}s)

IA
AFB

B 0.230
el
0.21974317

+0.065

b 11
550 +0

0.5527 4 084

£ 0.244
0.567 566

0.097+0-008

< 0.015
pyat
—0.313%g001

P 0.003
—0.03150-005

0.003
By
—0.031+0.903

+0.120
0.1175051

+0.008
0855 e
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Numerical Results
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Summary

In both models, main contrib_utions to the branching ratios of the inclusive b — ssd,
b — dds and the exclusive B® — KTx~ decay come from the KK gluons exchange.

For the inclusive b — ssd and b — dds decays in the RS, model, contributions of EW
gauge bosons Zy and Z' are equally important to that of the KK gluons.

The RS, model enhances the branching ratio, such that compared to the SM result, a
maximum enhancement of two and six orders of magnitude for b — ssd and

‘B — K+7~ decay, respectively is possible for few points in the parameter space with
Yy = 1.5 case.

In the bulk-Higgs RS model, branching ratio of the b — ssd gets a maximum increase of
one order of magnitude for g, = 1.5 value with 5 = 10 scenario, while for the exclusive
BY — K+~ decay, maximum possible enhancement of five to six orders of magnitude is
probable for both cases of ¥, within broad and narrow Higgs profile cases.

In the model independent analysis of B° — K Tx~ decay, it is possible to constrain the
Wilson coefficients of different dimension-6 operators for a specific experimental precision
for the observable R.

The current constraints on the parameters of RS, model are too strict to explain the
discrepancies in various observables predicted by LHCb measurements in A, decays.
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e This talk is based on, arXiv:1807.05350, 1805.01393, 1607.07713, the work
done under the supervision of Prof. Ll Cai-Dian and in collaboration with Ying
Li, M. Jamil Aslam and Qin Qin.
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