b anomalies at LHCDb

status and prospect

A. Hicheur#*®
UFRJ

On behalf of the LHCDb collaboration
Beauty, 21-24 September 2020, Japan (virtual)

* Adlenel.Hicheur@cern.ch %




Outline

- Representation of anomalies in EFT
- Tree-level (semi-leptonic) decays
- LFU ratios
- Loop b —» s,d decays
- Angular analyses, LFU ratios
- Leptonic: Branching fractions
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- Summary
Note: most results shown are based on full Run 1 (3fb1) + 2015+2016 (2 fb') Run 2 data



Effective Hamiltonians

Derived using Operator Product Expansion + renormalization group to

sum up the radiative corrections* .i=1,2: tree diagrams
- 1 =3-6 : gluonic penguin
- 1=7-10 : electroweak penguin
(7y, 8G : magnetic-penguin)
- leptonic operators (S,P)
- Box operators : to describe oscillations

Quark flavour Wilson coefficients, 6-di t
couplings (CKM for the integrate physics from » "I:‘e?g?crii r(;rs
sSM) . EW scale to p (~ 1 GeV) (hig

negligible)

Matrix elements of operators O, : non perturbative calculations:

source of hadronic uncertainties (decay constants, form factors,
etc...)

C./0. mix under RG equations: in practice, use effective C:sff

For right-handed current, use of primed coefficients, C’ (beyond
SM contributions)

* For a exhaustive review, see : G.Buchalla et al, Rev.Mod.Phys.68 (1996) 1125-1144 3
https:/larxiv.orglabs/hep-ph/9512380



L.oop operators and new physics

Loop operators — massive (electroweak) virtual particles : New
Physics might intervene. Wilson coefficients affected by NP.
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A great variety of b hadrons: Bu, 4+ By B, b baryons, etc...

[LHCDb detector

Forward single-arm spectrometer with warm magnet

(possibility to inverse polarity) Ve 27 Tev
Optimized for b and ¢ hadron studies
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Lepton Flavour Universality with
Semileptonic treeb - c £ v

. See S.Braun, semileptonic parallel session, Tuesday
. Dynamics of Bs semileptonic
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“Test of Lepton Flavour Universality in SM. NP might prefer
‘heavy lepton (1)
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Measure: (
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R(D) = 0.299 +/- 0.003 H. Na et al., PRD 92(2015) 054510
R(D*) = 0.252 +/- 0.003 Fajfer, Kamenic, NiSandiz¢, PRD85 (2012) 094025
D.Bigi, Gambino, PRD 94 (2016) 094008
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Precise SM-based predictions:



po e I, po - o

thcb B —->=D v vvsB-=D"un v
T R
Very specific topologies for different T decays (leptonic vs hadronic)

Use of missing mass, muon energy, momentum transfer ¢, and t decay
time (hadronic mode)

LEPTONIC v -»p' v v HADRONIC v —-rn (9 v
LT T

PRL 115 (2015) 111803, 2015-025 PRL 120 (2018)171802, 2017-017



B> D"t v vsB'->D"w Vu
Specific variables and neutrino reconstruction

iss = * q'=(Py—Py)’

mmiss_(PB_PD*_Pu) q = PB PD*

' Use approximation of P_, infer the neutrino 4-momentum
from geometrical considerations

W ub ¥
pP. Two folds ambiguity for the
PV B D 3 determination of p (v), resolved
S, | ] ] AN
{::}? » i with a regression method.
w1 p, J High Energ. Phys. (2017) 2017: 21
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b B Dt v vs B DY v

T 2RV, v T St () v

RO o SEICRINC S : :
- i . -
2D missing mass — muon energy fit B —D xx'x as nhormalization
~ ZData 2D fit g — tau decay time from
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Pulls

g = 0 0.5 1.0 1.5 2.0

2 0 2 4 6 8 10 ‘. [ps]
R(D")=0.336+0.027(stat)£0.030(syst)  R(D’)=0.291+0.021(stat)+0.026(syst)+0.013(BR)

Complicated analyses with huge MC samples, and many background sources 0



R(D*)

0.35

0.3

0.25

0.2

Global situation for R(D™)

LHCb 2D R(D) & R(D*) analysis currently
in internal review

@) HFLAV average Ay* = 1.0 contours

| LHCbI5 ]
E BaBar12 a
L 3o |
B LHCb18 A
- - Bellel5 5z
~ Bellel7 ]
— + Average of SM predictions HFLAV

K R(D) = 0.299 +0.003 |_Spring 2019 |
- R(D*) = 0.258 £ 0.005 P =27% ]

1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1
0.2 0. 04 0.5

R(D)

&

After recent (Belle) result, discrepancy is 3.1c

wrt SM.

BaBar (2012), had. tag
0332+0.024 £0.018

Belle (2015), had. tag
0.293+£0.038 £0.015

Belle (2017), (had. tau)

0.270£0.035+0.0Z7

Belle (2019), sl.tag
0.283+0.018+0.014

LHCb (2015), (muonic ta)

0.336 +0.027 £ 0.030
LHCb (2018), (had. tau)

E H

0.280£0.018 £0.029

Average
0.295+0.011 £0.008

SM pred. average
0.258 £0.005

PRD 95 (2017) 115008
0.257+£0.003

JHEP 1711 (2017) 061
0.260 + 0.008

JHEP 1712 (2017) 060
-

0.257 £0.005

HFLAV
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0.2

0.4
R(D¥*)
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B *— Jhp T 'v vs B_.'— Jhp 'v

T oWV -
J «  PRL 120 (2018) 121801

LHCb-PAPER-2017-035

0 5000 —| 2 variables (missing mass, Bc decay time)
% - LHCH 4  + 1 category fit.
O 4000 |~ —|  Category variable Z = bins in g?> and muon
s - 1 energy.
3000 —
3 5000 - 4 —+— Data B B, > Jyutv,
E - — . Mis-ID bkg. ] J/E/ﬂt comb+. bkg
2 000 E- - 3 J/w comb. bkg. ] Bi — J/lyHC )
S - %__ = B. — x.(1P)I'v, M B. — y2SIv,
. 108 B. —,>J/l//’cv

© 5 =

=0 '

A5 = N E

- ’ f;?: [GeVz/(:J'l]0
1I115S

R(JA)=0.71+0.17(stat)+0.18(syst) Available SM-based predictions in the range 0.25 -0.28

. e.g. PLB452 (1999) 129, PRD73 (2006) 054024, PRD74
20 above the range of predictions  (5096) 074008 "



b — s(d)? ¢ decays
A

'B+
e+
’ ’ ,":'
v I' W I' ‘\
é' S(d) b W "I ‘AW S(d)
— L U,C,t K!q)
g g a A

New physics can intervene in the loops/boxes
Can be probed through the analysis of the dynamics of the decays

Or testing, e.g., lepton universality b - se'e’ /b - su'w’

Dominated by O_, O,, O, operators

See Da Yu Tou, Rare Decays parallel session, Tuesday
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b — s(d)2" L€ contribution of operators vs g?

. ]);"(_‘.‘ (1.5)

U(2S)

|

S 2
1.1 ¢ 6 \13 \qA

min '
O. dominated Interference O.-O, Charmonium Interference O,-O,

Photon pole (e.g.,
for K* mode) below 14
0.045 GeV?
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Dynamics for B - K*’u'u’, B - duw

1 " ot B 2 9 . :
i ”[i{l—FL Siﬂgﬁﬁ"FFLCDSEHH

d(l +T)/dg®> dq2dG 32

_|_é{1 — |F1)|sin® Ox cos 26,

q° = p'p’ invariant mass
squared

— F1, l:c:sg O cos 20, + S5 sin® O sin® 6 cos 2¢

—

+.5) sin 260 s1n 26, cos ¢ H Sxlsin 26 sin #; cos ¢

Formula slightly different between
K* (self-tagging) and ¢ + : i G B L B B

FL: fraction of longitudinal +.S5 sin 20k sin 26, sin ¢ + Sg sin? @k sin? @, sin qui}

polarization of K*/¢
A_ = forward-backward

asymmetry of the dimuon system
S, = A_in the case of ¢

They depend on B -K*/¢ form
factors and Wilson Coefficients of
the OPE

16




Candidates / 0.1

Ldldlddles 7 U, 1

B’ - K*’u'u” angular analysis

40 —————————— "
5 LHCb 2016, ] (Run1+2016)
' : Form-factor independent (LO):
S4.5.8 S-
Pliss = P = =
V(1 - ) vV FL(l - F)
Descotes-Genon et al, JHEP 05 (2013)137
. LHCh E
+Run 12016 ]
0.5 =L e« Combined —
T i I SM from DHMV -
o — -
T ! j: :
B
B e . o
0 10 15

PRL 125 (2020) 011802 2 [GeV?/ ]

2.5, 2.90 local
discrepancies

17




B’ - K*’u'u" fit to Wilson coefficients

AC. = C-CS

combining angular coefficients

. === Run 1
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RX ratios

Test of Lepton Flavour Universality: R, (SM)= 1 (+corrections order < 107)
(excluding the y pole for K* mode)

_BR(B'->K'w'w) , _BR(B'-K ’u'y)
_BR(B"—> K'e"e) “ BR(B"-K'e'e)

PRL 122 (2019) 191801 JHEP 08 (2017) 055

R

Experirhentally:

BR(B—Xp u’) BR(B—Xe'e)
R, = /

BR(B—-XJ/y(u'n’)) BR(B-XJ/y(e'e))

Minimize systematic uncertainties
_BR(B-XJ/y(u'w))

TV BR(B- X Jlyp(ete))

study of r with high accuracy

g° range: above y pole and background of type B - ¢(— €€) K
and below J/¥ radiative tail 19



R, ratios - fits
B*—> K ¢t B> K "¢te

1.1 GeV? < %< 6 GeV? 0.045 GeV? < (°< 1.1 GeV? 1.1 GeV? < ¢°< 6 GeV?

~ 350 0 LHCb S 2 LHCb R LHCb E
S E LHCD < 2 80 o .= %70 w0
> 300 F D 7 100] —— Data Kee > 70 A SV SN e TR (| N Bk w3
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» 2001 F L e B> K uu PEETY. i — B Kiee 2 ¥ 0.045<g2<1.1 [Gev?'lg B L1<g*<6.0 [GeV¥/c'] §
% 150 F Combinatorial % Bl B J y(eTe)K” % Tg 3 % ?2 3
=} z S ol B Part. Reco. - © E
9 100E 3 Combinatorial = oF = S
® E K = s &~ s
9) : l.‘.- l"" S 00 5200 5400 5§OO 5800ﬁ 5200 5400 5600 5800
o 4 % | T TR - il K i TMe Ve m(K =1ty IMeV/e?]
- »E ; M
N R 5.5 . T e E LHCGy LHCb
5200 5300 5400 . 5500 5600 5000 5500 6000 e . Ié(;zgn;;m ...... B'—K "e'e
m(K* i) [MeV/e?] m(Ktete”) [MeV/¢2) sE BoXe'e- Sompimatorial
o 3 B B —K Ty

(4

0.045<¢><1.1 [GeV*/c*l 1.1<¢?<6.0 [GeV*/c*]

—+—
l—
IIIIIIIII

ITTT FTTTA NI [T RTIRUINIT] FIOTA |

Pulls Candidates per 34 MeV/c?

*
o
Pulls (‘andi(ms per 34 MeV/c?

5
0 0
75 = —SE |
4500 5000 5500 6000 4500 5000 5500 6000
“reter) [MeV/e?) m(K me*e) [MeV/e2]

l Radiative Bremsstrahlung tail for electron modes
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R, ratios, results

Bt - K%' B° - K0+¢
o PRL 122 (2019) 191801 _JHEP 08(2017)055 .
= LHCD ] OO
150 A Tt ]
[ 0.8 F i
1.0 :_ """"""""""""""""" }" 0.6 :_ | I ® LHChH I_f
[ —3— i BIP i
[ BaBar 041 v CDHMV ]
0.5 N 4 Belle B EOS i
0.2 _ ® flav.io ]
e LHCbRun 1 + 2015 + 2016 - LHCD e IC
0_0'....|....|....|....|... 0'0'....\‘...|H..|.H.|..‘.|H....|'
0 5 10 15 20 0 1 2 3 4 ) 6
¢’ [GeV?/et] ¢2 [GeV? /]
0.045 GeV? < ¢°< 1.1 GeV?
— +0.060 +0.016 — +0.11
R,=0.8467 ) o, (stat. )i )05 (syst.) | | R, -.=0.667,,,(stat.) £0.03 (syst.)
2.50 below SM-based 2.1-2.30 below SM
predictions 1.1 GeV? < g?< 6 GeV?

Update with full Run1+Run2 currently in _ +0.11
Update K fu yin | R,..=0.697 y5 (stat.) +0.05(syst.)

2.4-2.50 below SM
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From R _and R, to fits to Wilson coefficients

LFUV only
Belle and LHCb data involved LFUV + angular analyses
24 241
1.6 1.6
/,7 I 57
z § 00 - = § 0.0 @ = -.
© QL/ [— LFUV Data © S ATLAS
1.8 ' e S I Belle
—0.81 = g
— LHCh
—1.61 —1.61 |~ All Data
_9.4] —2.4]
24 16 B8 08 0.8 1.6 2.4 B —fh -8 e 0.8 6 924
CNP NP
9t 011

EPJC 79, 714 (2019)

Updated June 2020 https://arxiv.org/abs/1903.09578 v6 5


https://arxiv.org/abs/1903.09578

JHEPOS5 (2020) 040 R(PK) , Ab — pK A

15

0.1< g? < 6.0 GeV? Same technique as for R, use of J/J%¥ mode
q K
m(pK)<2600 MeVI/c? as normalization to reduce systematics
+ - + -
A, - pKu'u A, — pKe'e

NL) - ’ I ! : ? | " : ' | : J : NQ L L L L e

> 140F — Ay = pK > 45 — A, o pKee

é—’ - LHCDb C(())mblnaloilal ] é’ 40 LHCb Combinatc_)rial :

120 s - K:K Tar T A(b) — pKnl¢te A

e 12VE T TR Qe R 35 WA o KUy

2100 ; 2 30 ; ;

g_E SOF First BF ] 3] 25E E

2 ook measurement g 20f First opservation

N

-}

I[II
]

: | 10F :
20_ . 5 e
o— ! L : 0: r | | [N 1t
54 5.6 5.8 5 55 6

m(pK~pur) [GeV/e?] m(pK “e*e”) [GeV/c?]

+0.14 i ) i

R =0.86_ ( Stat.) + 0.05 ( syst.) Compatible with unity
for now

23



B - £7¢° decays

" sd
W

b /- aCrc‘)gtribution from 010(')
o= Tolsbhaen
s.d £ 0,(")=(5b)y:4(TT),

SM-based predictions:

See I.Williams, Rare Decays parallel
BR(BO—> MY ) (1 06+0. 09)X 10710 session, Tuesday

For details on experimental status
BR(B'-p*p’)=(3.66+0.23) x10°

<%

C:Bobeth et al., PRL 112 (2014) 101801
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+ -
B - ww status ., (PRL 118 (2017) 191801)

Recent combination (08/2020) ETA%bPiCS)NBFPﬁloggggg Based on ATLAS (JHEP 04 (2019) 098)
ATLAS-CONF-2020-049 CMS JHEP 04 (2020) 188

ATLAS, CMS, LHCDb - Summer 2020

S
N

|"— I

o _f,--"':"f’i'elimina}y T ATLASI
d ’ 2011 - 2016 data - CMS
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Combination within 2.1c of SM

BB’ — pru) (107)

|IIII|IIJ.I|I»"‘iII"IIIII|IIII

I
[a—

o

\-—/-Lnllll

B(B] — prryr) (107 |
On going:
LHCDb full Run 1 + Run 2 results

BR(B!-p n)=(2.69"2)x10"°
BR(B’ - p'pn)<1.9x10°@95% CL 2




LHCDb + -
PRL 124 (2020) 211802 B - ee

SM-based predictions:
BR(B’—>e'e)=(2.41%0.13)x10 "
BR(B’—>e*e)=(8.60+0.36)x 10"

M. Beneke et al., JHEP 10 (2019) 232
Fleischer et al., JHEP 05 (2017) 156

Analysis with Run 1 + part of Run

No excess of events/background

2

400

200

Candidates/ ( 120 MeV/c?)

S

LHCb

4500

—4— 20152016 data

—— full model
B combinatorial
[ Eoeﬂ/e decays |
B— Xe*e™ decays i
B X, — h'e” V, decays _
B— h'h'~ decays

5000 5500 6000 6500

m(ete™) [MeV/c?]

BR(B!—e'e)<9.4(11.2)x 10 °@90(95) % CL

BR(B’—>e"e)<2.5(3.0)x10°@90(95)% CL
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[LFV searches

If LFUV confirmed, what about
LFV?, e.g.:

B -~ &, b - (s,d)e?’

Recent LHCb searches:

B?s) v *u~ PRL 123 (2019) 211801
BR(B'"—>1t'n)<1.4%X10"°@ 95 % CL
BR(B— 1t 1) <4.2X10"°@95 % CL

B* - K*ute* PRL123(2019) 241802
BR(B"> K'ne)<9.5x10°@95 CL
BR(B*5K'nu"e)<8.8x10" @95 CL

Bt - K* w T+t JHEP 06 (2020) 129
BR(B'"S K'u t7)<4.5x10° @95 CL

See I.Williams, Rare Decays parallel session, Tuesday

HFLAV
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Prospects for LFU — finishing Run 2

Semileptonic LFU, ongoing EW Penguin:
effort: Expected precisions
: with full Runl1+Run2

R(D%): B* - D°1 v R, precision  9fb?
R(D?): B -~ D't v _-

R(Ds"%): B g DS(*)‘I.’ v 0.052
RAY):A - AT Vv
R(J/¥):B,_ - JI¥T v
R(p): A, - pT vV

CERN-LHCC-2018-027, LHCB-PUB-2018-009, arXiv:1808.08865
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Projected uncertainty

Prospects for LFU, upgrades

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
LHC m LS3 HL-LHC ATLAS, CMS phase-2 upgrades

-
A IR <.~ : N = B
M : Upgrade la | Uﬂgrade Ib I: Upgrade || -

Belle Il . P See L.Dufour, Thursday

J. Phys. G'Nucl. Part. Phys. 46 (2019) 023001 HL-LHC upgrade & LHCh

gr9v:1809.06229 ﬁ | —— Run3 Run4 Run5
" = Belle — D
: LHCbh Rp.

0.08 ' — LHCb Ry, W
" LHCb Rp, 0.031 0.020 0.008
: — LHCb R,

0.04 0.061 0..041 0.016
E CERN-LHCC-2018-027, LHCB-PUB-

0.00 ' i ' ' ' 2018-009, arXiv:1808.08865

2015 2020 2025 2030 2035

" Tree b LMC Lv LOOp b - s(d)8+8' 2



Conclusion
Some persisting anomalies

-_LFUV tests 2-4 o discrepancies

- No LFV so far
EFT analyses are becoming more and more accurate

- Significance of NP contributions to Wilson coefficients becoming
intriguing, e.g. for C_

- Global fit to WC are model-independent but models involving vector
leptoquarks (JHEP 11 (2017) 044) or 4321 model (PRD 96, (2017) 115011,
JHEP 11 (2018) 081) are reqgularly put forward

- /Any model Is constrained by B_ mixing for b — s transitions (LFU EW
penguins) and B_ lifetime for b - ¢ (semileptonic LFU)

Near future: more results and combinations are coming with analysis of
the second half of Run 2

Excellent prospects for Run 3 and after, fundamental role of Flavour 3o
Physics



Back up



LHCb data (2011+2012) — Run I

10" protons per bunch colliding at 7 (2011) and 8

(2012) TeV 40 MHz bunch crossing rate
Luminosity at IP8 (LHCb): 2-4 x 10% cm? s > ~ > L
About 1500 charged particles produced at each LO Hardware Trigger : 1 MHz
pp collision readout, high E+/P+ sighatures
o(bb) ~ 75 ub @ 7 TeV* in LHCb acceptance

J. High Energy Phys.08 (2013) 117 Rt S

Dominated_ by B* (f ) and B° (f ) species but alsoB_,
fsl(fu +fd) ~ 0134, b-baryons (f(Ab)I(fu +fd) ~ 0240) I_ntrm!uce tracking/PID in_fnrmatinn,
Traces of Bc, Eur. Phys. J. C77 (2017) 895 find displaced tracks/vertices

Offline reconstruction tuned to trigger

 Software High Level Trigger )

= 2570 time constraints
S, [ |Defivered/Recorded Luminosity 2012 Mixture of exclusive and inclusive
= B 2.21/2.08 [fb™, in 2012 P - -
2 o ———— 1.22/1.11 [fb™"], in 2011 s . SEIE_C“O" algnrlthﬂs-
= - ——— 0.04/0.04 [fb™], in 2010 /
=
g J
c b i C n
5 - lJr‘r Ut rate
g ° f 2011 J ) v
= L B - Z In
1 j fﬁ .9
: 5;/ g % -
o5t i
2 ,5;— -
- /- :ﬁ 2010
07 e L L Lol ——
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http://cds.cern.ch/ejournals.py?publication=J.+High+Energy+Phys.&volume=08&year=2013&page=117

Integrated Recorded Luminosity (1/fb)

LHCDb data (2015-2018) — Run II

Bunch colliding at 13 TeV LHCb 2015 Trigger Diagram

40 MHz bunch crossing rate

=~ =+ <>

LO Hardware Trigger : 1 MHz

o(bb) ~ 165 ub @ 13 TeV* in LHCb acceptance

About 2.3 times the value @ 7-8 TeV readout, high Et/Pr sighatures
* Phys. Rev. Lett. 118, 052002 (2017) I I

LHCDb recorded luminosity in pp collisions / year

STt sresss o] 20182012 :'Software High Level Trigger -.
A ¢ ewsTevrera e A : :

: 2015 (6.5 TeV): 0.33 /b

1.8 - 2012 (4.0 TeV): 2.08 /b
2011 (3.5 TeV): 1.11 /b

1.6 ] 2010 (3.5 TeV): 0.04 fib

Partial event reconstruction, select
7 displaced tracks/vertices and dimuons

Buffer events to disk, perform online

1.4
: detector calibration and alignment

1.1f

0.9 Full offline-like event selection, mixture
: of inclusive and exclusive triggers

0.7} - 29¢

T T s o O

12.5 kHz (0.6 GB/s) to storage

R/Iar 33
Month of year




A, - Au'u: g*and angular spectra

1.6
4l dB ) 1 JHEP 09 (2018) 146
Ll o (1077 GeV7Y
2F d(j-— 7] =4 3—]:
ol JHEPO06(2015)115 | d'J r 3 . 5 2
08k L— =~ 3972 E [&i(q )f?(Q)
| ‘ d(2 DLTTE &
0.6 |T AT_ i
04 Jlu\ 1, . Performed with Run 1 + Run 2 data
0.2 ____57"2 ! ] : : . :
e l__._:_;r[_l 10 15 20 ii 0.4 — | LHCIb E
il 3 2 =~ - . - -
g’ [GeV?] 02 —+ l -
3 S T
- —t— .
~0.2F —- —
C t | ]
04 :— —— SM prediction _:
0 % . . . . lIO

Compatibility with SM-based predictions
Boér et al, JHEPO1 (2015) 155
Detmold et al., PRD93 (2016) 074501
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Radiativeb — sy

Let handed y favoured, right handed suppressed by m_Im_

Mixing induced CP asymmetry suppressed similarly
Any substantial value of the parameters of time-dependent
CPasymmetry would be an indication of NP

I‘B(t)/I‘B(t)oc[cosh(AI‘ t/2)— sinh( AT t/2)+|Cjcos( Amt/2)

$@in(Amtl2)]

Photon helicity and weak phases CP violation in the decay

Expected to be close to zero within SM (e.g., PLB664 (2008) 174)
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LHCb-PAPER-2020-020 in

preparation 0 +*0 + - p)
B” - K*e'e™ at very low @
Sensitivity to y polarization (operator O,):
enhancement of RH current? (NP...)
0.0008 < g% < 0.257 GeV? Fittob - sy decays + low g2 ee
1.0
::5 B T ! — T ! - T T ] \ flavio v2.0.0
E 100 = LHCb PTEH]n;maf}' i “““ B'—K e _| B
po ; { Data . SL/C ; 0.5 \
E 80 :_ — Model ; ! B—K 'mete _: :;Z“_ ?J.-"'I \
% 60 : B 7K nieey) - 5: 0.0 { :.SQT\ I"i
;§ B i - B =K (et y) g a8 \ - /&;/ /
5 40 — : B—K"y ] = > \\f /
- i ] s —— Belle and BABAR B(B — Xsv)
0 - B
&OU 5000 5500 6000 —1-0_1 0 e 0-‘0 e g
m(K*re*e”) [MeV] ' ; Re(C%/Cy) i '

; .. flavio arXiv:1810.08132
Folder angular analysis, coefficients

compatible with SM.
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BS

- uwu effective lifetime

LHCb (PRL 118 (2017) 191801)

Weighted BS — u*u” candidates / (1 ps)

=/, Trr B]()ﬁ‘»,u [ ﬂ’fffﬂ | Iz‘)—:»,u () di
8 LHCb
6 1 —— Effective lifetime fit

T+

10
Decay time [ps]

S
N

(B, ~ n*'n7)=2.04 £ 0.44 £ 0.05 ps
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CERN-LHCC-2018-027, LHCB-PUB-2018-009, arXiv:1808.08865

R, scenarios for Upgrade Il

) I
LHCb Upgrade II

Scenario |

-~ R, [1,6]
- R [16]
. R, [1,6]

LHCb Upgrade II

Scenario 11

LHCb Upgrade II
Scenario III

LHCb Upgrade II

Scenario IV

LHCb Run 1

).4

0.6
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Upgrade DAQ scheme

LHCb Upgrade Trigger Diagram
30 MHz inelastic event rate

(full rate event building)

a & & & & & @ @ "R 0 R RS iii‘;‘iiii llllll LRI N

Software High Level Trigger

L

Buffer events to disk, perform online
detector calibration and alignment

LI ]

Add offline precision particle identification
and track quality information to selections

Output full event information for inclusive
triggers, trigger candidates and related

primary vertices for exclusive triggers

N N N
10 GB/s to storage

L I
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