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= Primary focus of LHCDb is to study decay of B
hadrons
“ CKM angle y, CPV in charmless 2-body B decays, CPV
N Bs = J/Yop, Bs = u+u-, angular analysis of B9 —
K*u+u- and Bs = ¢y (arXiv:0912.4179)
= Need LHCb MC
% good time resolution s=8TeV
% good momentum/mass resolution
“* particle identification
% large production of B hadrons
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= Exploit large b-hadron /S O\
Cross-section In . y
| SE I%QL M3 Ve 250mrad
forward region oo o Y

= EXxcellent tracking,
vertexing and particle
identification

= \ery flexible trigger




Trigger in a

40 MHz bunch crossing rate

LO Hardware Trigger : 1 MHz
readout, high E+/Pr sighatures

450 kHz 400 kHz 150 kHz
h* p/pp e/y

Software High Level Trigger
29000 Logical CPU cores

Offline reconstruction tuned to trigger |-

time constraints

Mixture of exclusive and inclusive
selection algorithms

> > >

Run 1 (2010-12)

nutshell

40 MHz bunch crossing rate

LO Hardware Trigger : 1 MHz
readout, high Er/Pr signatures

450 I(I'lz 400 kHz 150 kHz
B/ Hy e/y

Partial event reconstruction, select
displaced tracks/vertices and dimuons

Buffer events to disk, perform online

detector calibration and alignment

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

> > >

12.5 kHz Rate to storage

Run 2 (2015-18)
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= Flexible trigger to
accommaodate new ideas

= volution over time to best
utilise resources

= Detector calibration/alignment
before running HTL2

= Offline quality reconstruction in
HLT2

= Remove HW trigger in Run 3

See talk by Pawel
Kopclewicz for detalls
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= About 9 fo-1 during Run 1

— 10
and Run 2 ' — 2024 (13.6 TeV): 9.56 fb™’
= — 2023 (13.6 TeV): 0.37 fb™!
= N RUHS 3—4 aim at 50 fb—1 %‘ g 2022 (13.6 TeV): 0.82 fp™
O —2018(13:eV):2.19fb:: s Cb
= Data from 2024 double out € IR &ﬂ
dataset %' 5 o012 (8 TeV): 2.08 fb™
, D — 2011 (7 TeV): 1.11 fb™
< Effect is larger for some 5 4
decays than pure luminosity ks
scaling 3 Ll
. ' . Q¥ -
= [ypical data taking efficiency o
over 90% £ ot e | |

Mar May Jul Sep Nov
Month of the year




The CKM unitarity triangle WXWV‘CK
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= Favour transitions in the SM

| . 1 — \2/2 A AN (p — in)
described by CKM matrix ) |- A2/ )2 Lo
= 4 real parameters, three AN(1 — p—in) —AN2 1

MIXINg angles and one
complex phase

= Usually represented as a
triangle in complex plane

= Only two parameters define
triangle, can over-constrain

Vud Vi + Vg Vi +VigViy =0 (00 (1.0)
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The unitarity triangle WARWICK
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= (Generally consistent picture, but there is still room for new physics
= \We should not forget significant input from the whole community

= New physics can cause ckmfitterin2p3.fr 2023 www. utfit.org
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http://ckmfitter.in2p3.fr
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CP Violation WW\(
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= CPV probes complex phase of CKM matrix — needs interference of
amplitudes for measurable effect

= [hree situations usually considered
“* CP violation in mixing — difference in oscillation rate of particle and antiparticle

“* CP violation in interference of decay with and without mixing — this is what
B-factories observed in B0 = J/ipKs decays

+

—ffect In time-dependence

“ Direct CPV — decay rate for particle and antiparticle is different, only possibility for
charged mesons and baryons

+ Typically interfering amplitudes need different not only weak phases but also strong phases




Phys. Rev. Lett. 132 (2024) 021801
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= |nterference of decays with and without mixing Ao

@ Wb i

= Golden measurement confirming CKM paradigm s | et e |0 wl 0

b W d

= Flavour tagged time-dependent analysis ""

= \\orld’s best measurement sin(2p) = sin(20,)
1 Moriond 2024

PRELIMINARY
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QDS iﬂ Bs_’J/l.pK_FK'

= Equivalent to CKM angle  in the Bs sector

= Additional challenges as final state is not CP eigenstate — Need angular
analysis to separate CP eigenstates

= | arge Bs mixing frequency — Need very good time resolution

Weighted Bf—Ff asymmetry

""""""""""
LHCb Run 2, 6 fb’!
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Phys. Rev. Lett. 132 (2024) 051 SOZW
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= Significant constraints on possible deviations from the SM
= Still room for new physics
= Measured also with Bs = DstDs~ and Bs — J/(rr+ri- decays

BO-DrD; 3 fb~! LHCDb y HFLAV
[ 68% CL contours J DO 8fb !
0.13 ° () contours
o (Alog £ = 1.15)
— : . F fb™"
= 0.11 | \
3 SM no pe |
: Comblned
0.07- Combined LHCD AI‘ errors scaled by 1.6
s
ATLAS 99.7 fb~% /
| 0.05 ' : '
0-0%5 -0.3 -0.1 0.1 0.3 -0.3 0.1 0.1

¢s [rad] c%[rad]
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arxiv:2411.12173

Direct CPV In B+ = J/yrr+ WARWICK
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= (Cabbibo suppressed tree level decay — do not expect significant CPV
= Measured relative to B+ = J/(YK+ decays

= First evidence (significance 3.20) in these kind of decays

= At least one of the two decays have to exhibit CPV
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CKM angle y WW\(
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= Only place to access CKM matrix complex phase

N tree level decays e
= |nterference when D" and D" decay to common v | S
final state B b ] V< ] ;D<*>°
% Doubly Cabibbo suppressed D? — Kt 7~ T
< Single Cabibbo suppressed DY - K+K_(7z+7r_) CT ':\ ” Do

< Multibody decays like DY - KSﬂ+7Z'_ with non-trivial ~ * _ )
dependence over phase space

= |n practice, combine all possible measurements
together

N

<

13
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with multiple D decays = 2 e
= 15f =B e ;
- § . § | ===B; = DK
Suppressed decays observed for the I PSSP Y T
: : S | | T | |
first time SHE H I S s |
— (63 £ 13)° AEALLY Y
- C‘ear CP\/ Seen }/ (63 — ]‘3 V5300 5400 5500 5600 UTTS300 0 5400 5300 5600
) Ir ' I — ' | ] m([rt~K*]p K*7) [MeV/c?] m([t K™ ]p K*) [MeV/c?]
o I LHCb -
o 0.8__ $ 9 fb_l __ c§140-' L DL L L I];:H'(:];) ' c\]\:140-' L DL L II_:H'CI') '__
i i | > : 9fb‘1 > : = Data 9fb‘1
- : - 2 120F O 120F — Total
0.6 — * — = : > ; — B* = DK**
i i t i 2 100 2 100} - == Comb. bkg.
04l = S Zob )| TR
o ;-I- ------------------ oo 6 83%: § 60 | B~ — [K*K |p K*~ _—§ 60 B* — [K*K|p K**
- : 2 . o [ o [
02__ Ii : 7 § 40:' 5 40:'
- A 20F 20F,
0 - 1% ST ST DT . s : BT
0 50 100 150 UTTUS300 5400 5500 5600 5300 5400 5500 5600
y '] m([K*K]p K*) [MeV/c?] m([K*K]p K**) [MeV/c?]

14


http://arxiv.org/abs/arXiv:2410.21115

Rare FCNC decays Wm\<
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[ p ut
= |n the SM, b—s/l cannot happen at tree / / f<
level s = E i .
= FCNC decays through loop diagrams | 3 W
= SM predicts BF of the order 10-6 2 W e =
. g " —wuenie DRI 127, 151801 (2021
= [ypically such decays have complex x i i 2021
. : N 0 I Y(2S)
angular structure offering variety of = ‘tif 4 -
U il ey i P} = S;/\/F,(1 - F))
observaples e
“* Precision of SM prediction varies depending on ¢ [GeVie] Q . WMDY
sensitivity to form factors (" _
= Sensitive probe of NP contribution R s
= Many intriguing measurements in the past SRL 125 011802 (2020) #6eve
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Rare FCNC decays

= Decays can be described by effective
Hamiltonian

AG,
G

= (C.(u) are Wilson coefficients (strength of

given interaction), describe short distance
effects

Hff:

C

V*VbZ Ci(1)Ou)

= (0.(u) are operators, describing long-
distance effects

a4

WARWICK
| \QH/:
ﬁf
S £ 07 (5.0,bp)F"
\Q ya 2
_ S a
>

Oy x (EL;/ﬂbL)(l_y/"l)
019 (ELVﬂbL)(l_}’MVSZ)
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106 F

= Rich phenomenology in angular distributions

QZSO Kj

= Past measurements show some discrepancies, but 3=

21503
)

there Is long-standing debate what they exactly = o
mear § 52 ‘ -

= Precision is now so high that tiny details in
poredictions matter _
** Local contributions are well understood 3k | LHObSART

“* But there are contributions from charm or 7 lepton loops
and Interference effects

= Perform unbanned analysis in which non-local : : |
contributions are part of the fit | SN LN

q* [GeV?/c?]
1 I 1 1 1 1 I 1 : 1 1 1 I 1 1 1 1 I ™



http://dx.doi.org/10.1007/JHEP09(2024)026

JHEP 2409 (2024) 026

BY = K*Ou+y- angular ana

= Shift from the SM not as large as in other analyses
*** There is more freedom to accommodate differences

= Provides Information about various amplitudes

a4
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Wilson Coefficient results

Co  3.56+0.28
Ciop —4.02+0.18
C,  0.2840.41
C,y —0.09+0.21
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—— O. -

+ 0.]

- 1.0)

3
0
2

=+ 0.06

x 102

“* Hopefully, theory can use it to understand non-local Cor (—1.0=
contributions better
1.59 1.51
& | LHCH 84! == Total & | LHChgafm! == Total

1od Local only 1 Total, SM WCs
| SM from GRvDV
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0.05 i
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| FU tests A
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= |n the SM, leptons coupling Is universal, so decays

with different leptons should be same 2 [GeV¥ A R
L atest test using Bs — ¢/t- decays 1= 260 0917y 005
: : 15.0 < g2 < 19.0 0.857222 +0.10
= Consistent with SM L ~0.23
_ k)-"'I""|""I""I""IL
PHYS. REV. D 108 (2023) 032002 B | LHOb L =90 b
. OW-¢
1.4 - LHCb Rx  low-g? =0.99410:0% —~ 150 ——— — ——T T <|] I central-g?
I 9fb‘1 Ry central-¢> = 0.949T00°% S 1.1 < ¢*> < 6.0 GeV2/64 LHCb Ly = 9! i high—q2
I Ry low-¢2 = 0.927+0:0% % 125 + + Data - 3
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| RK* Central—q2 = 1.0271_0'.073 % 100 - Slgnal =
» i — == D - J ] .
En ! O—‘ ] T I o~ - Misgent/ifzipegcbi ] 2
‘ Z === Scmileptonics A i
= I T - fg -Combiitatorial I
: 1 S 50 | _ I
0.8_— {S n 1 B
I Data 2 _ _ o — 25 -] I
GoLo— osm CTmrmimes 0 =t U N
‘ 4800 5000 5200 5400 5600 5300 6000 0=
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https://doi.org/10.1103/PhysRevD.108.032002
https://arxiv.org/abs/2410.13748

| FU tests

arXiv:2406.03387 \/\/

WARWICK
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= Semileptonic tree level B = DO+[-v can be also used z* BRRREARGEET TN
a7
to test LFU
< Usually testing 7 vs. i
< Mass effects are significantly larger = expectation différs F
P oo o B A
from T e RSe
0.2 03 04 0.5 R(D)
= Agrees with SM O
= 0.03F 044<q?><11.8GeV?/c*  LHCb 2fb™ 3 § 003F 944<¢*<118GeV¥c*  LHCb 2fb" =
B—=Dt v % T E - L :
D+ — K1t =§%g*+r_v ® 0.025 50.025:
B—D'X X = D 002
T ViV ambonegy <0 =
Comb + misID % 0.015 8 0.015F
— Z oolf S 001
— D*ty—v s o C
n ’ E0.005 S 0.005F
R(D™) =0.249 £+ 0.043 £ 0.047 O . : < -
s\ L L 0 5 10 0 1000 2000
R(D*™) =0.402 £ 0.081 £ 0.085 . [GeVct E:[Mewcz:
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Charm CPV

= Only place where we can study CPV with up-type quarks
= Measurements involving mixing require huge statistics as oscillation Is very

slow

= Measurement with doubly Cabibbo suppressed
DO — K+ decays

from D*+ Tofiney T

. . g [6fb] :
= Consistent with no CPV g
within uncertainty g
of 5.7x10-3 .

= | arge benefit from trigger :

iInnovation in Run 2 S0 015 0o

m(D’m}) [MeV/c?]

(r*+r7)/2 [107]

)
)
-

N

-

-
|

450

400

arXiv:2407.18001 \/\/

WARWICK
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---------------------------

Baseline

No CP violation -

2 4

6 8

0 .
D" decay time / 7
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Direct CPV In D+ = K-K*HT* WXWV\CK
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= Cabibbo suppressed D+

15 20
Dalitz plot bin

= Consistent with no CPV
with p-value of 8.1%

F“"
n

d e C ayS % ) - ?2%{1 Statistical Unc.ertalnty -
\; E —+— Total Uncertainty E
= Uses Ds+ = K-K*1+ to < - NE
T ==RipainS - | BEN.
subtract detector effects oF + BB
= Reached uncertainty of  _.,. T T -
% =
the order 10-3 8 E
1-}-;: | " L . . | L

-

)

+ 0.43 + 0.26) X 10_3,
(—0.26 +0.56 £ 0.18) x 107°

L
LI | L |

——
| L

0.5 1 1.5 2
s(K~7+) [GeV?]
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arXiv:2407.11 Zﬂ\/\/

Search for /¢t — putu- WARWICK
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= Rare FCNC decay, expected BF of order 10-8
= New physics can significantly enhance it
= Excess at high dimuon mass with 2.80 significance

= Overall rate to putu- dominated by decays through
ight resonances

45 LHCb e Data

[S—

~

-)
I
I

— Total fit |
> RUI’] 8 data ShOU‘d » S4f” L A(;i;’““ ol LHCb —IT)ottalﬁt ]
ig --------- A = pa'w 120 54!

100

give evidence If
excess Is real

Lt Aoty

Candidates / ( 5.6 MeV/c?)

Candidates / ( 5.6 MeV/c?)

#TT T
; RLRREE
e T e T 0
m(p utu”) [MeV/c?] - 2
B(AT — ppt ™) <29 (3.2) x 107°  at 90% (95%) CL m(p i) [MeV/e?]
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Spin-parity of =¢(3055) - Wwwm
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= Amplitude analysis of b-hadrons is powerful tool to study c-hadrons

= Analysis of =p — =cr= with =¢ — D/\

= (Clear contributions from =¢(3055) with hint of =¢(3080) and non-resonant
= Significance of 4.40 for =:+*(3080) and 3.60 for =c%3080)

T T TR TR TR A SN SR S SUN RN TN SR TN S R S
3000 3050 3100 3150
m,,. , [MeV/c?]

. . S 5 3 i b =2 s
5700 5800 5900
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N : S E
S 120F LHCb 3 s 140 LHCb. :
C of 54 —+ Data : —— Data ~ 120 41 3
E C — Total Fit m — Total fit %
:/ 80 — R E(;%E:ﬂ:_ — ~ S EC(3055)+ g
A - _ ] ) _ s =
£ 6of o By=D' S S | SR I B £,(3080) 5
% Y T W Combinatorial = JEEES Nonresonant B
[ Q o y—
C ook 3 S
&) ,
‘O
=



http://arxiv.org/abs/arXiv:2409.05440

Spin-parity of =¢(3055)

= Use likelihood ratio test to determine spin and parity
= Best hypothesis is 3/2+

“* 6.50 for =c*(3055), second best is 5/2-

arXiv:2409.05440\/\/

“* 3.50 for =c0(3055) with second best hypothesis 3/2-

Pseudoexperiments / ( 8 units)

T0F

60 F
50
40
30F
20F
10F

-
I

------------------ Pseudoexperiments J P=5/2"

Gaussian fit —

-----.--- Pseudoexperiments J* = 3/2*

KT O - T ATt W
100 200
Test statistic ¢

Pseudoexperiments / ( 8 units)

N

-

= | I T | T | T T T T -
0 B LHCL T Pseudoexperiments J* = 3/2"
- 54 fb! Gaussian fit
--------- Pseudoexperiments J* = 3/2*
=

WARWICK
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Test statistic ¢
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Open charm T¢s0*(2870)0 o Wwwm
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= Charm tetra-quark states seen previously in B- = D-D+K- St s ) -
L N — Total fit ]
= 300 0o
: -- B"— D'D°K? 3
decays §2502_ ----Background _E
' & 200F E
= Search for same states in B- — D-DOKs decays S o f LHCb
o - 11
= - 9 b .
N * " 1 Y ol ") 100:_ _:
= Observation of T¢s0™(2870)° with 5.30 significance ot _;
:L 2=y .“é[":LoL L oe L9 .1
075350 5300 5350 5400
~240 T ~120—F———— 1 ~ 140 | | M p-pg? [MeV/c]
< | LHCb t < [ LHCb : 2
% L 9fb! :ﬁ;)ietlw/o T:,(2870) : % 100-_ 9 fb~! | B % 120:
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AR D% (Q2573) o 80¢ A
S ol cmem S = M(T:9) = 2683 % 11 £ TNV
Y NR (S-wave) o F . 60f D(T*)) = 87752 + 6 MeV,
= ST E0p 2 40f g FF(T*O%DO[C(SO) (2.6 + 1.2+ 0.2)%
: S T5,(2870) I i s = (2. : : :
% 60 \ - é %‘ 40: 0 S 0
s | 5 200 S 200
o ) R © e “ LA B e i e it
Y 3 Y 0 4 4.5
My g [GeV/c?] Moo [GeV/c?] m,_ o [GeV/c?]
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arXiv:2407.14301 \/\/

J/W® In diffractive processes  \warwick
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= Study of exclusive production of exotic s0 - o E
70 z— d LHCb —— Total fit =

hadrons can help to understand thelr
nature

= Events with very low activity (<20 SPD
hits and <8 tracks)

= Study J/Yo invariant mass spectrum

x_(4274)
., (4500)

S x (4685) + (4700)_
NR

Events / ( 25 MeV )

5500 6000
= Dominated by resonances, some ryg VY.
preViOUS\y SEC Oﬂ\y N B decays Parameter [ MeV]| Current analysis Ref. [13]

| M, 1 (4274) 429846 49 4294 + 472

= Cross-section for several of them P (4274 02t 457 534545
M, +0(4500) 45125700 +3.0 4474+ 3+ 3

measured rfco(4500) 65+%g6_2—32 77 + 6110
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W(2S) produced In |ets

= (Quarkonia production not well understood with some
discrepancies between theory and experiment

“* NRQCD predicts large polarisation at high pt which is not
observed

“* Prediction is mostly isolated production, but measurement
with J/p produced In jets

= Measure also ¢(2S), which is less affected by feed
down from higher resonances

= Reasonable agreement for those from B decays
= Significant differences for prompt component

1/o0do(z)/dz

1/0 dol z)/dz

0.35

0.3

0.25

0.2

0.15F

arxiv:241 O.18018\/\/
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i pp Vs=13TeV
anti-k; R =0.5, njet= 2.5-4.0

i pT(jet): 20 - 25 GeV/c
- pT(w(ZS)) >2 GeV/c

0.15—
- Data

0.1
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arxXiv:2410.02502

Measurement of sin26'cs WARWICK

THE UNIVERSITY OF WARWICK

= Related to sin2Bw, fundamental parameter of sin? 0 = 0.23148 % 0.00044 % 0.00005
the SM e

= \easured from forward-backward LEp LD contiation

had
Qhe .

0,c

asymmetry in £ — putu- decays & i

0,1
AFB ®

P, °

= Use Powheg-box —

m
—(0.10 - — T ATLAS 7 TeV
LHCb 5.4 fb! . JHEP 09 (2015) 049

tO eXt raCt Sin29|eﬁ | — sin?04=0228 ) LHJ%bEﬁnld(goTleS\)/mo *

008 — SiIl2 Hegff =0.235 — ] Tevatron combination
i Fit result 7 PRD 97 (2018) 112007

frOm AFB ! ¢ Data —— + + } l : CN&?CT;}; (2018) 701 y

0.06 - ATLAS 8 TeV preliminary
- * ATLAS-CONF-2018-037
N CMS 13 TeV
0.04 |- ¢ -

Total uncertainty

arXiv:2408.07622

LHCb 13 TeV
LHCB-PAPER-2024-028

Direct

Determinations Measurements

Electroweak Fit (J. Haller et al.)

- - EPIC 78 (2018) 675 N
0.02 ; =] - Electroweak Fit (J. de Blas et al.) |
- . § PRD 106 (2022) 033003
I — i E | | | | |
0.00 - | t | | | | | | | | | = 0.229 0.23 0.231 0.232 0.233
D ————— L s S . ———_—— .2[
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 SIN" 0,

A7)
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D(2S) 10 J/ ratio in POPD. .

THE UNIVERSITY OF WARWICK

= |n QGP charmonia can become unbound under the = “F 5 v T T
effect of colour screening S op g s - Egand

= Effect depends on the binding energy — ratio of S gt
states with different binding energy should change = ¢, . = 3

with central |ty m(u) [MeV/e?

: : ~_ 0. — e —— -~ 00— .
= Data consistent with no As E s T |~ R ;
> \’g/ 0.06 - : ﬁ;g?iz -?)ZTTei]Vplngb, — ? % 0.06 T {11003 SHMe5.02Tev, 20 <y <4, E
dependence :\ 0.05:_ LHCb8.1.6TeVpP;), _: /I\. 0.055_ TAMU 5.02 TeV,2.5 <y <40, :
i’g_ L —— LHCb 8.16 TeV Pbp, . ig o
= 0.04F = T2 004F =
= |n Run 3, expect to pushto s, ¢ I :
- - SEOE —t- : SEN
higher centrality and omb | .
. 001F B —{T— AR E
petter statistics E E

1 10 10°
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arXiv:2411 .09343W

@ production in pNe WARWICK

THE UNIVERSITY OF WARWICK

= ® meson is good probe of QGP S BT
“* In ordinary matter production OZI suppressed 5 === ;
% In QGP can be produced by coalescence of strange B e
quarks and bypass OZI suppression Jool B )

= Study in systems of different sizes in attempt to o ;
disentangle QGP from cold nuclear matter e
effects = e
= Unique opportunity thanks to detector geometry 2 wi T':.}T__ Cossen

which allows also fixed target mode £ N
= Do not expect QGP R
= Models underestimate production
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arXiv:2405.11 324W

/\ polarisation in pNe WARWICK

THF LINIVFRSITY OF WARWICK

= First observed in pBe fixed target in 1976 ) 82 -
- PUF@‘Y Uﬁderstgod with no fully satistactory Ol_w _______________________________________ - _
description ST

* Based on polarising fragmentation function 02F :
= Fixed target capability can add information in purely :3.;:4 IO |
covered region coF -

= Measurement agrees with previous results e “bﬂ!m ...... :
= |ntegrated result i e *u*ié
Py = 0.029 £ 0.019 (stat) + 0.012 (syst) P +_f

1 = 0.003 £ 0.023 (stat) + 0.014 (syst) T
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RuUN 3 prospects WARWICK
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—_k
o

= Collected almost 10 fbo-1 this year

= \Well on track tor over 20 b1 of data in Run 3 and
at least 50 fbo-1 by the end of Run 4

= Removed HW trigger, which increases efficiency for
many channels

— 2024 (13.6 TeV): 9.56 fb™
— 2023 (13.6 TeV): 0.37 fb™
2022 (13.6 TeV): 0.82 fb™

o
|

— 2018
— 2017

. —2016
6 — 2012
— 2011

13 TeV): 2.19 fb™
13 TeV): 1.71 fb™
13 TeV): 1.67 fb
8 TeV): 2.08 fb™
7 TeV): 1.11 fb™

AN TN TN TN TN N

Integrated Recorded Luminosity (fb™)

Mar May Jul Sep Nov
Month of the year

I r r r r I 2021 2022 2023 2024 2025 2026 2027 2028 2029
J|FIMAM|J|J|AIS|ON|D|J[FIM/AM|]|J|A|S|O|N[D{J|FIM/AM[]|J|A[S|O|N|D| ]| FIM|AM|]|J|A[S|O|N|D) J| FM|AIM[|J | J|A[S|O|N|D1 J| FM|AIM| J [ J|A[S|ON|D{ J | FMIAIM| J | J |A|S|ON|D{ J | FIMAIM| J [ J |A|S|ON|D{ J [ FIM/AM| ]| J |A|S|O|N|Dj

Run 2 and use reconstruction from HLI2 for

]

a n a ‘ yS I S 2030 2031 2032 2033 2034 2035 2036 2037 2038
J|FIMAM|J|J|A[S|ON|D{J|FIMAM| ]| J|AIS|ONID ] |FIMAM[J|J|A|S|O|N|D| J| FIM/AM| J | J |A|S|ON|D{J | FMAM| ]| J|A|S|O|NID} J |[FIMIAIM[J | ] |A|S|O|N|Df J | FIM/AM| J | J |A|S|ON|D{ J | FMAM| ]| J|A|S|O|NI|D} J | FIMIAIM| J | J |A[S|O|N| D

< ' Run 4 LS4 Run 5

* Get d bandwidth to some level

« el around dandwi O SOMeE 1eve
2039 2040 2041
FMAM|J|J|A[S AM|J|J|AISION|D}J |FIMIAIM|J|J|AISIOIND]
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RuUN 3 prospects
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-uture upgrades
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: . Run 1 Run 2 Run 3 Run 4 Run5 Runé6
= \\Nork ongoing on next upgrade during LS4 -+ D
HRY % 4 2 ZAE T
' ' ' " 5 :;7 =,
= AIM to Increase statistics by another factor = % - o Haso
™ — — — t < -
"— " " . _.1 E 1OE - :g:it:d with improved LHC optics at Run 5-6 :'\/' '/ —: 200 E
of 5-6 with target luminosity of 300 fb 13 7 Jes
€ E 7 S
| . . £ E =100 §
= Ultimate quark flavour physics experiment  x E U A B by
o F o -
A AP L S T S T
" 0 0
= See presentation by Lennart Uecker oo s w4, Mmoo
L = | ! ELEYED” S I S
e K R L Lk S e i e PR et RSy 0 15 : fei/m -
P Eg sin 2 Am, & Am, LHCb 23/fb -
Run 3 Long Shutdown 3 (LS3) o :_E _:
1 Upgrade 1 -
B N P i Pk arc o = E pgra € =
0.2 —
2039 2040 2041 0.1 E— Ve N —é
SSSSSSSS rrecrical sop = =
HEYTETFH F ks %004 | -ol.z 0.0 0.2 0.4 0.6 0.8 1
P
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Summary WARWICK

THE UNIVERSITY OF WARWICK

= | HCDb Is specialised experiment with wide physics program

= \With data taken between 2011 —2018 we made tremendous progress on
quark flavour physics

= QOver the years we enlarged our physics programs finding unigue
possibilities thanks to forward geometry and flexible trigger

= So far in Run 3 we doubled our dataset — working hard on analysing new
data and expect new results soon

= Expect at least 5 times larger dataset by the end of Run 4
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