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Introduction: P anomaly

Update of the B® — K*°ut;~ angular analysis at LHCb!!!
e Tension is confirmed using data collected during Run | and 2016
s LHCb E
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uncertainties or bias and coverage corrections

MR, Aaij et al. [LHCb Collaboration],PRL125,011802(2020)
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Introduction: Why By — ¢f¢~ ?
Rare Decays of B mesons:b — s{(~
@ Proceed via a flavour-changing neutral current(FCNC)
e Forbidden at tree level in the Standard Model(SM)

e Occur at loop level only via electroweak penguin and box
@® As suppressed in the SM more sensitive to New Physics(NP)

© As NP particles appear virtually can probe heavier NP scales than

those accessible via direct searches

SM NP
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Motivation (experiment)

LHCb B®— K*Ou* = [JHEP 11 (2016) 047] LHCb BY— ¢t p~ [JHEP 09 (2015) 179] | LHCb Bt — K*+utp~ [JHEP 06 (2014) 133]
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® Pattern: Data consistently below SM predictions

® But sizeable hadronic theory uncertainies

® Tension at 1 — 30 level
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Motivation (experiment)

By = ¢(= KTK )T~

Imperial College
London

(s

« Equivalent process of B® — K*0pT ji~for B mesons
* Not as powerful a channel because the process is not self tagging
* Angular observables are consistent with the Standard Model
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Motivation (theory)

PHYSICAL REVIEW D 102, 013001 (2020)

Study of B, — K(*)¢*#~ decays in the PQCD factorization
approach with lattice QCD input
Su-Ping Jin,]'k Xue-Qing Hu ,"‘ and Zhen-Jun Xiao®">*
lDepartlm'nt of Physics and Institute of Theoretical Physics, Nanjing Normal University,
Nanjing, Jiangsu 210023, People’s Republic of China

2Iiung.s‘u Key Laboratory for Numerical Simulation of Large Scale Complex Systems,
Nanjing Normal University, Nanjing 210023, People’s Republic of China

®| (Received 31 March 2020; accepted 22 June 2020; published 7 July 2020)

@ Calculation of Form Factor(FF):

e PQCD: H.N Li, C.D Lu, Z.J Xiao et al.
e PQCD+ “Lattice” :Combined with lattice datalll

@® Extraplation and Fit: Bourrely-Caprini-Lellouch(BCL) parametrization method®?

© Angular Analysis: J. Matias, W. Altmannshofer, B. Kindra et al.

MR, R. Horgan, Z. Liu and S. Meinel, Phys. Rev. D89,094501(2014)
IC. Bourrely, 1. Caprini and L. Lellouch, Phys. Rev. D79,013008(2009)
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Theoretical Framework

b — s¢t¢~ transitions in effective theory: Effective Hamiltonian!!]

e Write Hamiltonian as combination of these two:

@® Wilson coefficients, ;,[short distance]

® Operators,O;,[long distance, low energy]= Form Factor

4Ge , .
%eff _W th\/ (Heff + Heff ) + h C

with the CKM ratio \, = V,, V. /( Vi Vi) and

10
HE = o5+ Qo5+ o,
i=3
HY = a 05 - 04 + G [05 - O4].

0w, Altmannshofer, P. Ball, A. Bharucha et al. ,JHEP 0901, 019 (2009)
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Theoretical Framework

A traditional basis of the operators {O;}[:
e current-current operators O)";:
O1 = (BauPLcs)(CaVuPLba),  O5 = (SavuPLCa)(CsvuPLbg),
O1 = (SaVuPrug)(UsuPrba), O3 = (SavuPrLua)(sy.PLbg),
e QCD penguin operators O3_g:
O3 = (%%PL%)ZC,(%WPL%), Oy = (§arYMPLbﬂ)Zq(aﬂVMPLqOL)7
Os = (ga’YuPLba)Zq(aE’YuPLqB)a Op = (ga’YuPLbB)Zq(aB’Y,uPan)a
e electromagnetic and chromomagnetic penguin operators O7 g

e
Oy = 1672

e semileptonic operators Og 19

Qem ,_ 2 QXem /-
O = ﬁ(sa’YuPLba)Zé(gfyug)a O10 = ﬁ(sa’YMPLba)ZZ(EVM’%E)

B1G. Buchalla, A. J. Buras and M. E. Lautenbacher, Rev.Mod.Phys.68,1125 (1996)
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Typical Feynman diagrams in PQCD
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e Typical Feynman diagrams in PQCD for semileptonic decays
BY — $(1020)¢* ¢~ with the flavor-changing neutral current

contributions due to the operators O; denoted as black squares
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Typical Feynman loop diagrams:

(a)

o (

b u,ct s

(®)

y-penguin(a) = O7, loops(c) = Oy,
Z /y-penguin(a) & W-box(b) = Og 10.
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Theoretical Framework

SM Wilson coefficients in the NLL approximation.!]

N\Gw) G G |G®%)] %) [c(%)| (%) < G Go Cio
my/2 | —0.276 | 1.131[2.005 |—4.845(1.375|—5.841] —0.329 |-0.165 | 4.450 | —4.410
mp —0.175 | 1.076|1.258 |—3.279(1.112 |—3.634| —0.302 | —0.148 | 4.232 —4.410
3my/2 | —0.129 | 1.0530.966 |—2.608] 0.964 |—2.786| —0.287 | —0.139 | 4.029 | —4.410

Decay Amplitude for b — s/T/~ loop transition 1%

GF aem

Ab — sITI7) = 75

th V*

{ CS"™(q®)ByuPLbI[IN 1] + Cro[8y, PLb)[Ivys1] — 2mp 5 [Bic . % Prb| [Iv*1] }

01G. Buchalla, A. J. Buras and M. E. Lautenbacher, Rev.Mod.Phys.68,1125 (1996)

PIB. Kindra and N. Mahajan, Phys. Rev. D 98, 094012 (2018)
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Theoretical Framework

The effective Wilson coefficient Cg[!
Cgﬁ-(q2) = Co(u) + Ypert(3) + Yres(q2)~
@ Y.t short distance, pertubative

@® Yies: non-pertubative, resonances [Breit-Wigner form]

Yoert(8) = 0.124w(3) + g(fc,3)Co + A, [g(Me, 3) — g(Mu, $)] (3G + &)

1 1
—Eg(ﬁ]d, g)(Cg o 3C4) — Eg(ﬁ”lb,g)(‘lCé T 4C4 I 3C5 ain C@)

2
+§(3C3 + G + 3G + G),

where,Co =3C + G +3CG + G+ 3G + Gy

Note: w(8) = soft-gluon correction, g(/q,s) = loop coefficient function

P Nayek, P. Maji and S. Sahoo, Phys.Rev.D99,013005(2019)
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Theoretical Framework

The effective Wilson coefficient Cg[!
Cé)ﬁ(‘f) = Co(u) + Ypert(5) + Yees(4°)-
@ Y.t short distance, pertubative

@® Yies: non-pertubative, resonances [Breit-Wigner form]

3 myB(V — ItI7)rY,
2\ tot
Yies(9') = a2 {CO . Z g2 —m? +imylY,
em V=J/V V.. v V1 tot
A myB(V — /J"/_)l_é/t
- HBGHG)x Y : o }
8 EaHE) A— q?—md +imy Y,

P Nayek, P. Maji and S. Sahoo, Phys.Rev.D99,013005(2019)
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Theoretical Framework

Long-distance resonances contributions!!]
Bs — ¢V* — ¢(V* = £107)

1% Mass[GeV] | TY.[MeV] | BR(V — £+¢7) with £ = e,
p(770) 0.775 149.1 4.63 x 107°
w(782) 0.782 8.490 7.38 x 1075
¢(1020) 1.019 4.249 2.92 x 10~
J/9(15) 3.096 0.093 5.96 x 102
¥(25) 3.686 0.294 7.96 x 1073
¥(3770) 3.773 27.2 9.60 x 106
(4040) 4.039 80 1.07 x 105
1(4160) 4.191 70 6.90 x 10~
1(4415) 4.421 62 9.40 x 107°

[IM. Tanabashi et al. [Particle Data Group], Phys.Rev.D 98, 030001 (2018)
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B; — ¢ transition Form Factors

Form Factor Definition
o Bs — ¢ form factors read:[T# = do*’b , T} = do" s b]

B 2V(q?
{@(p2)|V¥|Bs(p1)) =e“”aﬁey*p1apzﬁmss(frn)¢ ,

(o) Bulp)) =21 D g ) | e - |

m3, —m3 ] (¢*-q)Ax(q?)

A (a?)— B_
(mg,+my)A1(q™)—i | (p1+p2) 7 p——

(@(p2)| T 4| Bs(p1)) = 2i€""* €., prap2s T1(4%),
(@(p2)| T&" u| Bs(p1)) = [€™(m, — m3)—(€"-q)(pr+p2)"] Ta(q?)

T3(q%).

. q
+(€" - q) [q“—z(pl +p2)*
IT'IBS ¢
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Bs — ¢ transition Form Factors
Form Factors Calculation Expressions in PQCD : V Ap12 T123

V(q?) :87TméSCF(1+r)/dxldxz/bldblbzdbquBs(xl)x

1+xorn

{[—rerol o)+ 5 00) - ﬁ%(m}-mm)

{ — 2rn

2\/7 ¢¢(X2) \/ﬁi

Ag(q )= 87TmBSCF/dx1dx2/bldblbgdb2¢35(xl)><

$500)] - Ha(e2)},

(1=rn) = 2r(n=r)

m—  fela)] )

{[a+xar@n—n)ss0e)+1-20)rél () -

X: r X x1(1—r 2r(r—
+[[\/nzlfl(%—rn2)+(?1—xlrn+r2)]¢¢(x2)+[%—xlr]dg(xg)]~H2(t2)}7

2 2
Ti(q ):87rmBsC,: /dxldxg /bldblbgdb2¢35(x1)><

1+42xr% — (1+2x)rn

{ [(1—2x2)r¢;(x2)+(1+2xzrn—x2r2)d>;£(x2)— (j)‘;(xz)] <Hi(t1)

n?—1
X1 x(m=1). r(n=r) x rm—1 5
== o= 196t | n2_1+;(r+m)]%(xz)]wm},
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Angular analysis for B — ¢ft(~
Why angular analysis?

@ Angular analysis: measure the rate of a decay process as a

function of the angles of the final decay products

® Compared to measuring the decay rate(i.e. branching fractions)alone,

angular analysis can give access to a large ranges of observables with

reduced theory uncertainties

+y
___i_-"_ K
. ,’/ V"'Xh
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Angular analysis for B; — ¢/~

B, — ¢[— KtK~]¢*¢~ angular description!!]

Ar(B +y— 5)
d*r(Bs — ¢ft47) 9 ZI

a2 e = 3on dQ2 = dcosfk dcosbydod,

1t

I*1~ rest frame

MW, Altmannshofer, P. Ball, A. Bharucha et al. ,JHEP 0901, 019 (2009)
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What are angular coefficients?

Angular coefficients 7, are combinations of different amplitudes A [
i iy
1s | 3-#?) [|A 2o A% 2o AR |2+|A1j\2] +4A2Re [AﬁA%AﬁAM sin26,
1c |G + | A2 + 412 [|Ae[? + 2Re[AFAT]] cos? 6,
2s 1p? [|A‘I‘|2 + A2+ |Aﬁ{ 24 |AT|2] sin® 6, cos 26,
2c —62 [| 4512 + AR ?] cos? ), cos 26,
3 1g2 [|Aﬁ|2 — AL + AR — |4 2] sin? 9, sin? f cos 20
4 \/gﬁgRe(AB‘Aﬁ‘* + A{}Aﬁ*) sin 26, sin 26, cos ®
5 ﬁBgRe(A%AE* - AEAE*) sin 20, sin 6, cos ®
6s QﬁgRe(AﬁAﬁ* - Aﬁ‘A}j*) sin? 6, cos 6,
7 ﬁﬁllm(AgAﬁ* = A§Aﬁ*) sin 20, sin 6, sin &
8 \/g 2Im(AF AL + AFAT) sin 26, sin 26 sin ®
9 ﬁglm(A AL+ AR*AR) sin §, sin® 0 sin 20
MR Aaij et al. [LHCb Collaboration], JHEP 1602, 104(2016)
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How to describe amplitudes A?

AR0 depend on Wilson Coefficients and Form Factors

eff V 2 ~ eff
AVR = — Noy/2NgvVA [(69“ F Clo)% + 2/, G Tl(qz)}

.AI e \/2N [(Cg + C10)(m35 + m¢)A1(q ) + ZmbC;H(mZBS = I‘r‘li)Tz(q2

AI R Ne Vv N

A

eff

=/ (G F Co)llmb, = m} =) e, ma) ()=

+2ms G [(m, +3m5 —4*) Ta(¢") ———— Ta(a")] }
A

.At = 2Ng\/ N¢\\//7>2C10A0(q2)
q
0 2
where, Ny = ictem GF Vo Vi, Ny = _86VAqd®

B(¢ = K'K™),
Bs

427 3 x 256m3m?3

A= (més—mé—q2)2—4mj,q2,,6g =\/1—4my, iy = my/q°, iy = my/q°.
Note :A{-“/R(i =||, L) = transverse, (i = 0) = longitudinal, (i = t) = timelike

Why? :B(¢ — KTK ™) = 0.492, B(K* — Kr) ~ 1(omitted)[PDG2018],

Su-Ping Jin(%£75°F) (NNU) Study of semileptonic decayBs — ¢p£t 2~
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What about the CP-conjugated condition?

B; — ¢[— KT K~]¢+ ¢~ angular descriptionl!]

d*T(Bs — ¢tt07) 9
dq? d§) C32r

I‘ (Q), dS = dcosx dcosbydod,

® CP transformation : ¢ = ¢
® Modification: — , —
@ Substitution: 712347 — 712347, Zs689 — —156809

® 7, = making the complex conjugation for all weak phases in Z;.

MW, Altmannshofer, P. Ball, A. Bharucha et al. ,JHEP 0901, 019 (2009)
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How to construct observables 7

The CP averaged(asymmetry) angular coefficients S;(A; )

T + I T, — I;

T dT+0)/dg T d(T +T)/dg?’

1

e the differential decay rate: dI'/dq? = %(31{ + 6Z; — IS — 273)
o the CP asymmetry : Acp = 1(3AS + 6A; — A5 — 2A3)
o |epton forward-backward asymmetry: Apg = %565, Agg = %Ag

e ¢ polarization fractions(massless limit): F; = Sf, Fr =453

MW, Altmannshofer, P. Ball, A. Bharucha et al. ,JHEP 0901, 019 (2009)
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Observables for B — ¢[— KK~ |¢T ¢~

Clean(no S-wave pollution)observables P 53 and P 5 ¢!

o Corresponding Relationship:
S36,9 S4.5,6,7

P4/1568
F(l-F)

o Comparison with the LHCb definition(2:

2 55 1
53 _ A(T2) — pLHCb p _ %6 _ Alre) _ p,LHCb

P =3 = =
TR ’ 2Fr 2T
—S 1 2S.
P; = 9 _ 77A(-[1-m) _ P3LHCb , P‘{ _ 4 _ 2P‘/‘LHCb,
FT 2 FL(]- = FL)
S S
Pé — 95 _ PéLHCb, Pé _ T _ 7PéLHCb,
Fi(1—Fp) VFL(1—Fp)
25
Pé _ - _ 72PéLHCb.
VFL(1—Fp)

(1. Matias, F. Mescia, M. Ramon and J. Virto, JHEP1204, 104 (2012)

IR, Aaij et al. [LHCb Collaboration],JHEP 1602, 104 (2016)
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Numerical Results

Form Factors Extrapolation and Fit
©® The z-series expansion based on the BCL[! parametrization
method:|z(g?)| < 1
()= VP VETh
Vi — @+ B
where,ty = (mg £ mg)? and to =t (1 — /1 —t_/t;).
@® Form Factors are parameterized as a series expansion(SE)!?,

) = T {1+Zbk[ ,>k—z(o,to>k]}.

i,pole

Note: SE can be truncated after the first two terms, i.e. N = 1.

(1C. Bourrely, 1. Caprini and L. Lellouch, Phys. Rev. D79,013008(2009)

CIA. Bharucha, T. Feldmann and M. Wick, JHEP 1009 (2010)090
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V(@)

A(d?)

Numerical Results

3.0 3.0
PQCD(N=1) PQCD(N=1)
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5 10 15
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25p B¢ PQCD(N=2) 25 B9 PQCD(N=2)
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Numerical Results

3.0 3.0
PQCD(N=1) PQCD(N=1)
25p B PQCD(N=2) 25p B¢ PQCD(N=2)
2.0f — PQCD+Lattice 2.0 — PQCD-+Lattice
< 1.5 =15
K - K
1.0} 1.0
0.5} 0.5
0.0 . . . 0.0 . . .
0 5 10 15 0 5 10 15
G*(GeV?) q*(GeV?)
3.0
PQCD(N=1)
250 B¢ PQCD(N=2)
2.0 — PQCD-+Lattice
15
g
1.0
0.5
0.0
0 5 10 15
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Numerical Results

Theoretical predictions for the Form Factors at g°> = 0
TABLE V. The theoretical predictions for the central values of form factors of the By — ¢ transitions at
¢ = 0 obtained by using rather different theories or models.
V(0) Ao(0) A1(0) A2(0) T12(0) T3(0)

‘ This paper 0.337 0.284 0.267 0.259 0.286 0.212 ‘

PQCD[73] 0.26 0.31 0.18 0.12 0.23 0.19
PQCDI[41] 0.25 0.30 0.19 - -
LCSR[23] 0.434 0.474 0.311 0.234 0.349 0.175
LCSR[74] 0.433 0.382 0.296 0.255 0.348 0.254
LCSR[26] 0.387 0.389 0.296 - 0.309 -

QCDSR([75] 0.45 0.30 0.32 0.30 0.33 0.22

RDA[76] 0.44 0.42 0.34 0.31 0.38 0.26
RQM[77] 0.406 0.322 0.320 0.318 0.275 0.133
SCET[78] 0.329 0.279 0.232 0.210 0.276 0.170

HQEFT([24] 0.339 0.269 0.271 0.212 0.299 0.191
SQEH[79] 0.259 0.311 0.194 - - -
CQM]21] 0.31 0.28 0.27 0.27 0.27 0.18

v
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Numerical Results

* wp, = 0.50%0.05,f; = 0.231+ 0.04,f] = 0.20 + 0.01,(GeV)
ay, = 0.18 £ 0.08,a3, = 0.14 % 0.07

TABLE VII. The PQCD and “PQCD+Lattice” predictions for the form factors of B; — ¢ transitions.

Form Factors ~ Parameter Central value wp, agd) a%d, fo fg
B F0.068 0.0 _+0.008 +0.004 +0.005

Vv V(0) 0.337 20055 —00 —0.008 —0.004 —0.005
40178 +0.0  +0.087 +0.010 +0.034

PQCD v —9.181  ZTgo9  Zoo 0113 —0006 —0.037

« I - +1.463  +0.0 +0.289 +0.154  +0.169
PQCD+Lattice —5.144  Timsy oo To302 0186 0472
B.—=¢ 70.050 +0.010 +0.0  +0.002  +0.008

Ay Ao(0) 0.284 20042 —0009 —00  —0.002 —0.008
_g193  H0218 +0089 +0.0 40015 +0.00

pAo . ~0.233 —0.060 —0.0  —0.00  —0.019

1 _8938 L3Sl 40491 400 _+0.116 ~+0.419

- : —1671 —0.529  —0.0 —-0120 —0.439
= 70057 +0.0 +0.006 +0.003 _+0.003

A A1(0) 0.267 20046  —0.0 —0.007 —0.004 —0.004
4112 +0278 400 40103  +0.031  +0.069

ph . 20235 —00 —0.062 —0.018 —0.044

1 1832  tL235 400 40198 +0117  +0.114

- : —1.306 —0.0 —0.205 —0.119 —0.115
= = 10058 +0.004 +0.009 +0.004  +0.002

A, A2(0) 0.259 20045 —0.004 —0.008 —0.004 —0.001
_8556 0402 +0.048 +0.067  +0.060  +0.202

pA2 . 0370 —0.098 —0.002 —0.081 —0.193

1 _1.115 0909 +0139 40273 40120 +0.041

: ~0.860 —0.146 —0.086 —0.134  —0.039
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Numerical Results

FF7%q?) | BUP) | mbs /GeV
Ao(q?) 0~ 5.366
V(q?), T1(q?) 1~ 5.415
Ai2(9?), T23(q%) | 17 5.829

TABLE VIIIL. The PQCD and “PQCD+Lattice” predictions for the form factors of B; — ¢ transitions.

. . e . . I L : T

Form Factors ~ Parameter Central value wp, Ay g fo f >
B.=d F0.056 0.0 +0.007 +0.004 +0.005
T 1:1(0) 0.286 20,046 00 —0.007 —0.003 —0.005
- +0317 400 +0.102 +0.033 +0.073
PQCD T —8.659  Iuoss  loo o074 —0.016 —0.055
« - 1 = 1388 +0.0 +0.276 +0.134 +0.193
PQCD+Lattice —4.520 Tiss Too 0287 -0.136 —0.198
B¢ F0.057 0.0 +0.007 +0.004 +0.005
T, T»(0) 0.286 20046 —0.0 —0.007 —0.003 —0.004
_9g74 0226 0.0 +0.060 +0.018 +0.051
BTz . 20238 —00 —0091 -0.003 —0.029
_0.181 O8G0 400  +0.185 40278 +0.242

. - —0.550 _—0.0 _—0.008 -0.0 _ —0.0
= 0,045 +0.000 +0.008 +0.004 +0.002
T3 73(0) 0.212 ~0.035 —0.004 —0.008 —0.003 —0.001
_7093  +0363 +0120 +0034 +0.072 +0195
¥e . 20376 —0.118 —0.009 -0.046 —0.168
_6.307  *LOT6 +0223 +0.485 +0202 +0.092
- —1571 —0.231 —0.528 —0.207 —0.092
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Numerical Results

14f PQCD © B(Bs = ¢utp~)
12} Beo pty - -~ =4|PQCD+Lattice (in unit of 1077)
v+ | LHCb
{:O‘ 10 i ® PQCD:
T 8 : _ 42.00
g 6 +I b1y <) ',' > B =841 56
3 i n ‘ .
S f w L ) 8 ® PQCD+Lattice:
4K £ / i P
\ g1 ‘ t B = 744116
2F \*_,,4 \‘ .
0 : | © LHCb:
’ ° " ' B=7.97+08
q*(GeV?) '

Figure: The theoretical prediction for the differential ¢°
distributions of the semileptonic B; — ¢ u* .~ decays

compared with the LHCb datal!]
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Why feto?

The total branching fraction of the signal decay is given by the integral over the six
¢? bins. To account for the fraction of signal events in the vetoed ¢? regions, a correction
factor(fy. 520 £ 0.003 £ 0.043 )is applied, which is determined using the calculation in

@ bin [GVYel] Ny, e (1075 Gev et EEDUL) (1078 Gev 2]
01<g®< 20 85} 5441088 £ 013 5851075 £0.14+£0.44
20<¢*< 50 6075 2381039 + 0.06 2.561032 +0.06 £ 0.19
50<q?< 80 8312 298041 +0.07 3214044 £0.08+0.24
110< <125 70115 437508 £ 014 4715582 £0.15+0.36
150 <¢?<17.0  83*1) 420585 011 4527557 £0.12£0.34
17.0 < g2 <19.0 5475 3.681025 +£0.13 3.967027 £0.14+£0.30
10<¢®< 60 10113 2.4015:3% +0.07 2.58*0:33 £0.08 £0.19
150 < ¢? <19.0 136413 3754937 +0.12 4.0473:32 £0.13+0.30

Table 1. The signal yields for B®— ¢u* i~ decays, as well as the differential branching fraction
relative to the normalisation mode and the absolute differential branching fraction, in bins of ¢2.
The given uncertainties are (from left to right) statistical, systematic, and the uncertainty on the
branching fraction of the normalisation mode.

ref. [36] with updated form factors from ref. [37]. The first given uncertainty is statistical,
the second is systematic.
The resulting relative and total branching fractions are
B(BY— ¢utp~)
B(BY— J/i¢)
B(B?— ¢ptu~) = (7.9753:43 +0.22 £ 0.23 £ 0.60) x 1077,

= (7.41%042 £0.20£0.21) x 1074,
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Numerical Results
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Numerical Results
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Numerical Results
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Summary

Semileptonic decays B; — o0+ (~
e A previous result of branching ratio B(B? — ¢u* ™) from LHCb is
consistent with our prediction both PQCD and “PQCD+Lattice”

approaches within the errors.

e A decrease by about (10 — 30)% will be produced when the lattice
QCD input for the form factors are taken into account in the

extrapolation of the relevant form factors to higher g2 region.

e The value of physical observables calculated in this work have no

obvious deviations with other theories in SM frame.

e We are looking forward to improved measurements of various physical

observables which will be useful to understand the pattern of

deviations.
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Thank You!
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