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LHC a Flavour Factory

« Large cross sections @ 7 TeV .
o ol ~60mb [JINST 7 (2012) P01010

o o (pp = charm) ~ 6 mb [LHCbh-CONF-2010-013]
o ol (pp = beauty ) ~ 0.3 mb [PLB 694 (2010) 209]

LHCb MC

Initial motivation f
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or the design

In high energy collisions, bb/cc pairs
are produced predominantly in
the forward or backward directions
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The LHCDb detector

Vertex Locator
Tracking (1T, T1-T3)
RICHs

Muon system (M1-M5)
ECAL

HCAL

Opv x/y ~ 10 um, opy z ~ 60 pum

Ap/p: 0.4% at 5 GeV/c, to 0.6% at 100 GeV/c
e(K — K) ~ 95%, mis-ID rate (7 — K) ~ 5%
e(u— ) ~97%, mis-ID rate (r — u) =1-3%
og/E ~10%/VE & 1% (E in GeV)

og/E ~70%/vVE &10% (E in GeV)




LHCD detectors efficiency
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Trigger System in 2012

Different running condition w.r.t 2011 :
40 MHz g ‘ |

LN Global reconstruction

Inclusive selections -
L, u+track, uu, 2500 L
topological, charm, ¢ -

: : 2000 |

& Exclusive selections -

1500 [

e B ;
1000 -

Storage: event size ~50kB

* Energy Vs = 8 TeV was Vs =7 TeV.

* 10 % more CPU.

« HLT1 input rate 950 kHz was 850 kHz.
* HLT2 output rate 4.5 kHz was 3 kHz.

* Now using Deferred HLT.

_ HiTrates (May10- August31)
F T D 21
0o - oo Entries 75643

i Vo Mean 5034,
rMs [ 3725

¥/ nd 3386 / 25
Cons 2809.
Mea 5269.
Isig 2257
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Note : Due to the excellent perfomances of the LHC and longer data taking, we are very sgeezed in disk !



Deferred Trigger System in 2012
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High-Level Trigger

* Delay the HLT triggering for 20% of the LO rate.

» When the event builder detects that the HLT cannot process
all the incoming events, they are written to the hard disk of
the nodes in the EFF. Between fills, these events will be
processed.

* Equivalent 20% gain in CPU (but cheaper than buying 20%
more CPU’s)
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Data reprocessmg
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Reprocessing of 2012 data started last Monday
Data taken until September’s technical stop
should be reprocessed by mid-December



Proton - Lead 1on collision pilot run

« September 13", 2012 at 1h26
LHCb Event Display the LHC declared stable beams.

 Occupancy was lower enough to
not saturate the detector .

*1h15 without SMOG.

‘flair?ll%l?:svlggcgg 100499354 bld 1886 | i ¢ T”gger I’ate WwWas 160 HZ

* 1 hour with SMOG for beam
Imagining studies.

System for Measuring Overlap with Gas



Proton -

| ead 1on collision

Physics from pilot run

entries/1 MeV/c”

--------------------------------------
L LHCb Preliminary AA production
25— pPb collisions Signal=60 *+ 9 entries
C 6887 primary vertices
+ MY
......................................

140
m(P pr )[M V/c’)

> L

2 50 — P ] . —]
= """ LHCb Preliminar y Ke production

3 [ pPb collisions Signal=349 + 20 entries

5 w — 6887 primary vertices —]

b ko ;
Ks | ]

Record data to prepare the 2013 run where
—> Measurement of J/y cross-section.

And also strangeness and charm production.
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Jiy, Y(1S), Y'(2S) and Y (3S) @ 8 TeV

Candidates / 0.2 [ps]

Measure the J/y from b quarks :
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Physics papers since June

Study of D, decays in pp collisions arXiv:1207.6016

Measurement of the B, effective lifetime in the J/yf,(980) final state
arXiv:1207.0878

B, — KK lifetime arXiv:1207.5993

Observation of B— DKK arXiv:1207.5991
Measurement of B.— J/y K™ arXiv:1208.0738
Measurement of B.— ¢ y arXiv:1209.0313
Measurement of 7, cross section arXiv:1209.0282
Search of the rare decay Ks— pp arXiv:1209.4029

Differential branching fraction and angular analysis of the B*—K*u* 1~ decay
arXiv:1209.4284

The B, production and mass paper arXiv:1209.5634
Model Independent Dalitz analysis B — DK LHCb-PAPER-2012-027

We have currently 67 published papers !
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Conference Reports Since June

Performance of flavour tagging algorithms optimised for the analysis of B.—J/y ¢ LHCDb-
CONF-2012-026

Production of J/y and Y(1S), Y(2S) and Y(3S) mesons at s\=8 TeV LHCb-CONF-2012-
025

Measurement of CP observables in B%— DK with D—K*K- LHCh-CONF-2012-024

Branching fraction measurements of B, . decays to KOh*k'* final states, including first
observation of B, —K°K LHCb- CONE-2012-023

Measurement of the flavour-specific CP violating asymmetry asl; in B, decays LHCb-
CONF-2012-022

First observation of B—— DK~ z*z~Decays to CP even final states LHCbh-CONF-2012-021

Observation of the y,(3P) state at LHCD in pp collisions at s\V=7TeV LHCbh-CONF-
2012-020

Search for CP violation in D°— 7 z*z*z~ LHCb-CONF-2012-019

Evidence for CP violation in B*—K*z*7-and B*—K*K*K-decays LHCb-CONF-2012-018"



Electroweak



« Signal topologies

and channels

/— TT cross section
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1 L )
0.8 1 1.2 1.4 1.6
experiment / theory

ATLAS : ATLAS-CONF-2012-006

6£0-¢10¢-43dVd-dOH’1

ATLAS : Phys. Rev. D84 (2011) 112006

CMS

: JHEP 08 (2011) 117
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Flavour Changing Neutral Current



Differential branching fraction of B*—>K*u*u~

D i

Flavour Changing g H- i

Neutral Current % + il\\\ )
(FCNC) Higgs box N P

« Measure the differential branching fraction :

T
1 t 1
1 1

Nsi Ek+ !
<A . e SKUIY L BBt — KT Jhb) x B — ptu) .
dg Gimax — Dmin N+ gpp Extpsp

Theory W Binned theory

r'E‘ 150_- -------------------- — _._LHCb
3 LHCb ' s b T hen ]
3 g I LHCb ] =
2 ool O signal ] E i 1 Z<
8 [ B Peaking ] © o4 N <
8 : background = U ] (RN
2 5k O Combinatorial - E - . 1 B
S ! background 3 [ —H—— N |
O T 02f —— - ©
[ [ TS ] N
[ m N
A i i A A A A A i ad G lllllllllllllllllllll m
5200 5300 5400 5500 5600 0 5 10 15 20 TN

m.,..,- [MeV/c?] G2 [GeV?/ch]

Event yield 1232 + 40 of B*—K*u*u in 1.0 fb-tand normalise to B*— J/w K+ 17



Angular analysis B*—K u*u~

1dl[B* - K p'p™] 3

I dcos 6,

4

Both the F,, and the Forward Backward asymetry A are expected to be null in the SM

- HCb

e
< 0.2F

0.1

-0.1

-0.2F

et

LHCb

0

If muons were massless, F,, would be proportional to the contributions from (pseudo-)scalar and tensor operators to the partial width, T

5
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Theory ™ Binned theory

04F

0.2

| AL B B N

LHCb

=~

0

e

1I5I - .20
q? [GeV?/cA]

18

1
— —(1 — FH)(l — 'C‘C)S2 9;) + QFH + AFB COSQE

8¢V 60CT-AIXJE



Search for the rare decay K"—u*u~

FCNC family : e
SM prediction B(K® — u*u) = (5.0 £ 1.5) x 10712 S sop pp : s

) . = 4f hypothesis. E
Normalisation: S u " hypothesis -
BKg = ptu™)  €nn NrQoptu % jz
B(KSO — 7T+7T_) Eﬂ:ﬂ» NKg—Mr'f'w_ OE4&0 ‘A“hi'é'o(; 500 .\Euséo 5;10E

Invariant mass [MeV/c2]

We measure with 1.0 fb1:

B(KS? — ') < 11(9) x 1079

CL,

This limit is a factor 30 below the previous
measurement !

K° K° D° B° BC
S L s
<9x10° (684+011)x <11x107° <0.8x 107° <38x10° 00 5 10 15 20
(90% CL) 10°* (90% CL) (90% CL) (90% CL) BK’— u* w)[x 107
LHCb BNL E871 LHCb LHCb LHCb S

. 19
Dimuon decays of neutral flavoured mesons
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Radiative decays

» Family of FCNC.

* NP can affect observables
such as CP asymmetry...

» Mass resolution of ~ 90 MeV
dominated by ECAL.

Candidates / 25 MeV/&

We measure with 1.0 fb?!

B(B®— K*0)
B(B?— ¢)

World’s best measurements !

-5 N S T T N S T O | I T 1
4500 5000 5500 6000
M(Kmy) MeV/c?)

Acp (BU — K*U’y) = (0.8 + 1.7 (Stat.) -

—
[==]
T
TIT

Candidates / 50 MeV/¢
=)

| L
0 AT G T e T T T
LELLL, SN i o

l a ! !

I I l I I
= LI TOT: TN TP SIPU AT I AT

Ll oL i o2 6 skl al SIIPL: AL AL

E3
L v 0 Ty 7 T3y

4500 5000 5500 6000

M(K*Ky) (MeV/c?)

= 1.23 £ 0.06 (stat.) £ 0.04 (syst.) = 0.10 (fs/ fa)

B(B)— ¢v) = (3.5+0.4) x 107°

- 0.9 (syst.) )%
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B. Mixing and CP Violation



Semileptonic asymmetries

The observales :
FIZ

2 ; . \2
=Im(r12 )+o (Im Fw] _
M, M, M

How we measure it :

q

p

. S

sing,,

a =1-—

5 s

12

s
measured

[[Ds uT|=T[DI ™ as as
[ _PJ] [ ips ]:_51+[%__51]*,_,‘:S
[[Dgpt]+T[Dgp-] 2 2

Yields 190 k B.? candidates in 1.0 fb:

2 i ————
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2 »
8 g
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g 8
RN el e aadhELTINEE O [ T R e e nan.
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22

¢C0-¢10¢-ANOD-QOHT



Anw (%)

Iu [ T ! T ! T ! T — yj — I I I I I
i Lch. * MAG UP ) B lﬁrléfgﬁna « Magnet UP
5:— Preliminary = MAG DHOWN —: {% 10~ ] o = Magnet DOWN p
. I i -
[ $ 1 s 4 ¥
0 *—h #
0 % —————— + + _ i*_.p
s ] 10k |
- - - Cross-checks
_]uu L L > L L 4 L L 6 1 1 3 1 L T - |2 ! II|1I L1 IEI:| L1 é L1 10
Run Block F'T( w [GeV]

Semileptonic asymmetries

Delicate systematic treatement is needed .
 Obtain any corrections from data/control samples.
* Pay attention to the m and p detection asymmetries.
« Swap magnetic field to help cancel effects.

23

¢C0-CT0¢-ANOD-9OH1



Semileptonic asymmetries

Y
0.02 ———— . s
o | DO dm_lluon, G&[ |
We measure : 901 Oofe
0 i "
ay5=(-0.24+054+0.33) % o
DO Dsu, 5.0 fb
Most precise measurement ! -0.02 - }
I —
T
And also in agreement with SM - @S, =
as quoted in arXiv:1205.1444 004r HFA \ 8
ay °=(0.0019 +0.0003 )% and e e V-
_ -0. -0. . T
a, 9=(-0.0041 + 0.0006 ) % ad &
x
* Dominant systematic is from limited statistics in control sample. N
N

« 3 tension with SM in the DO result, not confirmed or excluded by LHCDb.

» More decay modes, data are needed. But also the BY mode!
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B. — KK effective lifetime

« B, —» K*K - is a CP even eigenstate : Losmel

* Dominantly a penguin decay. BSU @
* Doubly Cabibbo suppressed tree decay.

* Analysis uses minimal lifetime biasing selection :

* No selection on variables biasing the lifetime. 1
* Trigger and event selection based on NN using W;?\__LL..' "

* Primiarly particle identification. b §u
B || K-

IUI : ) S—I'-\JI

v" Independent of previous measurement using 40 pbt of data
using a complementary technique in Phys.Lett. B 707 (2012) 349
This independent analysis is currently being updated with 1.0 b1

25



B. — KK effective lifetime
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|mportant Dates

Bulletins & Posters

‘Working Groups

schedule

Sclentific Progra™
Tocation & Trave!
‘Accommodation
Visas
Soclal Program
Registration
Registered participarts
Committees
proceedings

‘Workshops

previous

Tow
ards the measurement of the

Cincinnat'l, ohio, USA
sep(ernber 28- october 2, 2012

e Intemations! \Worksnep on the ang! a5 one
\eading meets n the field of quark flavos’ 3 iges 8 venue
experimentaists 1 iscuss the tatest new developments and to come U Wi ideas for
(mproved analyses:

“ne Seventh in 1ne series wil 18K place 8t D8 unwversity of Gincinnati located 1t
Cincinnatl, Onio, USA. from ember 28 - 1008 2, \Z.Wewl\mahepoﬂs on the
ratest masuyemsﬂ\s from current experiments. well as the status of peepa'snms for

attice ©C0 calculations. 35 well as in the gevelopment of tecnniques inat enable EVE*
more precise determinations of tne slements of the CKM matiX- e will discuss now the
comoination of expenment and theory ©370 aliow searches

Model and consider tné interpiay of e quark-flavest fiehd wWin nighsT searcnes for new
prysics-

Tne ugaﬂfzaw of the meeting wil b2 gimiar 10 previous worksheps- Tre worksoP wil b2
a culmination of tne effort of seven werking groups. O s worksnop ¥e nave added 3
working on Top quark prysics and 2 working group ©° Cnarm mXing and CPV
ements. There will De jont sessions 10 discuss 1opes of interest 10 mutge working
jps. Tnere Wil aiso be 0pend and summary plenay sessions. More detals of the
CcKM2012 workshop can B2 found In 1he wepsite’s menus:

& ‘\
C

incinnati “
@ENERGY |
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Measurement of CP observables In
B'—SDK®with D— KK~

B,

7
u
=V,
d A
\\ K*o

u
A
V.
d S
d K*O

Two color suppressed decay modes = Interference = Sensitivity to y

Candidates / 10 MeV/¢?

16f LHCY.

S b E o
:
2

Candidates / 10 MeV/¢?

5 5.2

5.4*0 5.6
M(D - K ™) (GeV/c?)

AREK = 0471021 (stat) & 0.02(syst)
AKK  —  0.04 +0.17(stat) & 0.01(syst)

28

7¢0-¢10¢-ANOD-QOH1



2

ex] 16 Aug 201

vl [hep-

55

arXiv:] 7208.33

EURDPEM‘& OBGA,\II‘ZATIGN FOR NUCLEAR RESEARCH (CERN)

LHOE-PU o201 2-006
August 8, 2012

Implications of LHCb measurements
and future prospects

The LHCH uﬂhﬂnn‘utimm
and

A, Bharucha® 11, mig. © Tobeth®, M. Bnhrcm‘:«ki‘!. 3. Brod”, AL Buras . © T H. Davies”.
A Dratta®, €. Delannay’ . Dmc-ntu.-’.—t';nmu-‘. L s, T Fr-hlnmnn“, B Fleischer™ a
(). Gedlalia®. iR Cirrbach! | o Cipadagnoli. (. Hiller?, v Hocberg”s T, Hurth'. . Tsidori™,
5 lager' W Jung? A Kagan' - 1V, Wamentk” v A Lenz', 7. Ligeti". 1. London”
¥F. Mahmeoudit? 1. Matias®. 8. Nandi', ¥ N, P Paradisi’, G- Perer"- A A, Petrov™ A,
R, Hattazzi® SH aparpe”, L. Silyestrini™, A- Gemit! , DM Geranb
1. Wirte'. ¥-M. Wang' . & Weiler®®, 1. Fupan’
g, Homburg. (ermany

Thearetische Phoysik, University of Hambur

{iniversity of Natre Dame du Lac, Notre Dame, UsA
e Tochnical University Munich. Ercellence Cluster Universt: Gravching, Germand
A farleruhe fnatifute of Teehnolegi: frstitut fur T pepretische Tf:i\'.i.ha.lnﬂm.-szk_. Karlsruhe,

ermany
iy of Cincinnati;

og, T wan Tivk?,

 pstitut [0
¥ epartaent of Physies,

¢ Depariment af Physics: [niversit Cineinnati. [I5A
{ PUM-nstitute Jor Advanced Study. Garching, (ermany
Tlasgo, United Kingdem

9 Gehool of Physice gnd Astronosd University af Glasgot, I8
of Miasiasippl f).r.fcml‘_. {8A

 prepartment of Physics and Astronafid: Iniversity
i Europenit (rgonizelion for Nuelear Research {CERNY. (enevd, S‘-wiéz-f'.f{nm!
1 fahorator® de Physique Thic NRS/ Ui Pavis-Sud 13 Orsay, France
k physica Departmen 0, London, K

Henphysik, h Techn. Fabultdl, Ipiversital

Siegen,
m Wilduef, Amstendai, The N
Vrije {iniversiteit

AU, [&
t, Kings Caollege Londo
."e'ceéuf'n.‘i.v..-.r.-n:s.':hnfﬂiﬁ
Siegen, G ermant

sthertznds

! pheoretische Elcm-'.n.tnﬂr:étr.

Asnsterdas. Amaterda, The

ent af Plysics and Astronami

# [Japarim
Netherionds
“ Dr:pm'mmul of Particle Physica and Astrophysics: Weizmans Inatitude of Scienee, Rehovet,
faf‘ﬂi‘.’.

rLAPTh, Université de Savwie, (T'x'u‘ﬂ.‘?,f’i‘:‘-"._‘,\".'s', A.\hlcr:g—h:—\"‘iﬂ:li.i‘.. France

frllowing Pagrs-

1 Autlors aEs Yiatud 08 the

uol1lelusunaop al0|N

29



2012

1208.3355v1 [hep-ex] 16 Aug

arXiv

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH (CERY)

ek LHCH-PUB-2012006

D August 8, 2012

Implications of LHCb measurements
and future prospects

i

The L

Two workshops LHCb Collaboration + Theorists:
30 November 2011 and 16 April 2012 @ CERN

Summary of the document LHCbh-PUB-2012-009
submitted to the European Strategy Preparatory Group

A Few Highlights
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What about
the future?

A Framework TDR for the LHCb upgrade
submitted in June to LHCC for approval
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Highlights from the Upgrade physics

Tz Observable Current LIChH Upgrade Thesary
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Er

017 [10]
.4 % 107 [14

06 109
017

02x10° BO03 =103
0,03 002

(i luonie
pEnELin

28" (B, — @)
2a (B — K
20T (B — pKY)

.14
.30
.

L = (LE
0,05 002
L = (L1

Right-handed

23N B — gy
T B = ¢y )/

5%

1% 0.2%

Cureenls
Electroweak  Sa(B" — K™ p— 1 < ¢° < 6GeVY ) 0,025 0.00% 0.2
PEngLin gp App(BY = Kt p™) 6 % 2% 7%
Al Kptp 1< g8 < GG ) .08 0.025 ~ (.02
BIBY o ptu ) JB(BY = Ktptu™) 8% 2.5% ~ 101 %
Higgs BB = ptp) Mh= W DG = 10" fa =1
PEngLin BB" = ptp ) /BB = ptpu™) ~ 100% ~ 36 % e 5%
Unitarity ~ (B — DK 4° 0.9° negligible
Lrigngle ~ (B DK 11* 2.0° g ligible
angles g (BY — J 0 KY) 0.6° 0,2 negligible
Charm Ar 2ax W8] DAl = 10T D07 = 10
CF violation A Ay 21 = 0077 [0 DGR = 10T 02 = 1070

Goal of LHCb upgrade: collect 50 fb1 to reach the theoretical error on several
flavor physics variables
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LHCb
UPGRADE

 June 2011 : Lol fully endorsed
 June 2012 : Framework TDR submitted, waiting for feed

back.
¢ 2012 : Continue R&D towards technical choices
« 2013 : Technical review & choice of technology.

TDRs & prototype validation.
« 2014-16 : Tendering & serial production.
« 2016-17 : Quality control & acceptance tests.
« 2018/19 : Installation (18 months according to planning!)
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« So far collected 1.4 fb1in 2012. /
o All disks for the deferred HLT are ~ =~~~ °°

dep I OyEd . R
T « The ion-proton pilot went 1 /\
"L Sttetesty ++++ it et “‘

o< smoothly.

j=. e Lots of new results and we expect

ﬁ an other bunch next week.

« Greedy for precision and surprises. * "% [

= Upgrade program advancing. i~
" |+ We would like to thanks the LHC !
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Backup slides
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Z— 1t backgrounds

g Drell-Yan y— 7 di-boson vy top pair 3
z LA
s et -
W £+
E -
v /Z W .{ ¢
1‘“"'*{ £~ - —
vy
q TuTp, TeTh €71 q TuTu, TuTe Vi TuTup, TuTe b
q Z+jet i~ 7’ Wjet vy QCD multijet
»
v /Z 4% L
or et
jet jet
9 TuTh, TeTh q TuThs TeTh
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Z— 7T selections

ATLAS CMS LHCDb
muon muon muon
pr > 10— 15 pr > 9—15 pr > 15
. TuTus TuTes TuTh TuTus TuTes TuTh TuTu, TuTe, TuTh
triggers electron/hadrons electron electron
Er > 15/16 Epr > 12 pr > 10
TeTh TeTh TuTes TeTh
track 4+ muon system track 4+ muon system track + muon system
muon isolated isolated isolated
pr > 17 (15/10) pr > 15 (19/10) pr > 20 (20/5)
n| < 2.4 In| < 2.1 20<n <45
track + ECAL track + ECAL track + ECAL
loct isolated isolated isolated
clectron Er > 17 Er > 15 pr > 20 (20/5)
In| < 2.47 In| < 2.4/2.1 20<n <45
one or three-pronged one or three-pronged one-pronged
1 anti-kp anti-kp isolated
hadrons pr > 20/25 pr > 20 pr > 5
In| < 2.47 In| < 2.3 225 <n < 3.75

¥

see Trg, ID and tau-reco in ATLAS (Tan 09 : 00) and Trg, ID and tau-reco in CMS (Calabria 09 :

20)



Intermediate states for radiative
decays

Candidates / 4.5 MeV/c?

D00 [ e

0 L

5¢ 1

S s 0 bt o g i

77820 860 900 940 980 -5 5010 101510200 1025 1
M(KT) (MeV/c?) M(K*K) (Me‘Wcz)
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Semileptonic asymetries systematics

Table 3: Absolute systematic uncertainties in A, eqs.

Sources 0 (Ameas) (V0)
Signal modelling in D} mass fit 0.06
Background from other b hadrons 0.05
Momentum difference between 7 and p 0.06
Momentum difference between the same sign and opposite sign kaons 0.02
Muon corrections 0.05
Varying run conditions between field-up and field-down 0.01
Muon mis-1dentification 0.01
HLT?2 bias in p-topological trigger 0.05
Statistical uncertainty on the efficiency ratios 0.10
Total 0.16
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Kuu systematics

Table 1: Signal yield (Ngg), differential branching fraction (dB/dg¢?), the parameter Fy
and dimuon forward-backward asymmetry (App) for the B* — KTu*u~ decay in the ¢?
bins used in the analysis. Results are also given in the 1 < ¢> < 6 GeV? /c* range where
theoretical uncertainties are best under control.
¢ (GeV?/c*) | Ngg  dB/dq? (1078 GeV—3c?) Fy Arp
0.05—2.00 |159+14  2.85+4+0274+0.14  0.00 1332 09 (.00 +0-98 +0:03
2.00 —4.30 |164+14  249+0.23+0.10  0.14 10186 +00¢ g7 +0.08 +0.02

430868 |327+£20  229+0.16+0.09  0.04 ¥Jo7 T00s —0.02 T5:02 F8:03
10.09 —12.86 | 211 £17  2.044+0.18£0.08  0.11 1920 002 _( 3 507 +0.01
14.18 —16.00 | 148 £13  2.07+£0.20+£0.08  0.08 1938 F0.0; —0.01 =5:08 *0.01
16.00 — 18.00 | 141£13  1.77+£0.184+0.09  0.18 #3208 —0.09 *5:8 532

18.00 —22.00 | 114+13  0.78+£0.10+0.04  0.14 33 +001 g0 .11 +001
1.00—6.00 | 357+21  241+017+0.14  0.05 *J% 004 002 *0.05 +0.02
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Candidates / 10 MeV/¢?

DK* favored modes
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24 MHz pp interactions

~ > >

LO Hardware Trigger : 1 MHZ

readout, high Er/Pr signatures

Software High Level Trigger
29000 Logical CPU cores

Offline reconstruction tuned to
trigger time constraints

Mixture of exclusive and inclusive

\__Selection algorithms J

5 kHZ Rate to storage

2 kH=

2 kH= . 1l kH=z
; Inclusive/
Inclusive . Muon and
. Exclusive .
Topological DiMuon
Charm
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X and

¥ resolulion - offline, exactly 1 PV
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Reprocessing2012

Tue Sep 25 06:45:24 2012

DO Bad DO OK All not Bad
Beam4000GeV-VeloClosed-MagDown
Files | Runs | Lumi (pb-1}| Files | Runs | Lumi (pb-1} Events Files |Runs|Lumi (pb-1}| % of total | % of OK | % of RAW
Real Data 1632 100 1478 (90744 524 282018 4779383943 (104113 | 624 325639
Recold 46817 429 141312 (2341056116 46817| 429 141312 4313 400 4313
Stripping20 25470315| 16444| 355 031965 664 664 288
Merging (DIMUQON) 044 107 22.194 6215025 944 107 22.194 2316 6.8
DO Bad DO OK All not Bad
Beam4000GeV-VeloClosed-MagUp
Files | Runs | Lumi (pb-1}| Files | Runs | Lumi (pb-1} Events Files |Runs|Lumi (pb-1}| % of total | % of OK | % of RAW
Real Data 12 2 0002 300 12 0910 46922883 QBB 22 3321
Recold 285 15 0.852| 13507337 285 15 0.852 256 916 256
Stripping20
Merging (DIMUON)
Total DO Bad DO OK All not Bad
Files | Runs | Lumi (pb-1}| Files | Runs | Lumi (pb-1} Events Files |Runs|Lumi (pb-1}| % of total | % of OK | % of RAW
Real Data 1644 | 102 1479(91044 | 536 283828 | 4826306826 105101 646 28959
Recold 47102 444 142.164 2354563453 | 47102 444 142.164 432 500 432
Stripping20 25470315| 16444| 355 031965 660 660 285
Merging (DIMUQON) 244 107 22.194 6215025 944 107 22.194 2316 6.7
Progress since Tue Sep 25 01:06:53 2012
D} Bad DO OK All not Bad
Progress
Files | Runs | Lumi (pb-1}| Files | Runs | Lumi (pb-1} Events Files |Runs|Lumi (pb-1}| % of total | % of OK | % of RAW
Real Data
Recold 1227 3 4630 SEGER42] 1227 3 4,630 14 16 14
Stripping20 1542697 gOO( 10 5828 20 20 1.8
Merging (DIMUQON) 5 3 0.464 122276 5 3 0464 10 0.1




Volume 44 B, number 2 PHYSICS LETTERS 16 Apeil 1973

SEARCH FOR THE DECAY Kg - 2u

S.GJESDAL, G. PRESSER, P, STEFFEN, J. STEINBERGER
F. VANNUCCI* and H. WAHL
CERN. Geneva, Switzeriand

H. FILTHUTH, K. KLEINKNECHT **, V. LUTH and G. ZECH

Instirut fiir Hooh

Received | March 1973

A search for the decay Kg ~ 24 has given negative results. The 90% confidence upper limit for the branching ratio
of 3.1 X 10”7 excludes the models of Christ and Lee, and of Dass and Walfenstein, designed to explain the Ky =2

problem.

In this letter, we present the result of a search for

The experiment was done in a short neutral beam at

the decay Kg = 2u. The experi was jvated
by the suggestion of Christ and Lee [1] that an un-
expectly large, CPviolating decay Kg = 2u could

the difficul d in the expl
tion of the results of Clark et al. [2] in the decay
Ky = 2u. In the search for this decay, the authors
obtain an upper limit of 1.8 X 10~ for the branching

the | proton beam of the CERN PS. Protons of
24 GeV/c were hitting a platinum target. Neutral par-
ticles produced under 75 1 12 mrad were accepted by
a2 m long tapered ium collimator, embedded in a
20 kG magnetic field.

Neutral two-body decays were recorded in a magnetic
spect (6] using four pairs of planes of multiwire

ratio, whereas this decay can proceed via the inter-
mediary of two gamma-rays, and a minimum branch-
ing ratio 6 X 10~9 can be predicted on the basis of
the known 2y decay rate and unitarity [3). The sug-
gestion of Christ and Lee was generalized somewhat
by M.K. Gaillard [4), and incorporated in a definite
model by Dass and Wolfenstein [5]. The Wolfenstein
model is very simple and is the following. Let K, and
K3 be the TCP positive and TCP negative K® ampli-
tudes, respectively. Then a (CP-violating) K| —~ 2u
plitude is proposed which adequately Is the
“unitarity amplitude™ K; -» 2y - 2u. This imposes
the boundaries 12.5 X 10-6 3 I'(Kg ~ uu)/ Tg >
2 1.1 X 1075 on the branching ratio for the Kg - 2u
decay. This probably is the only ible way in which
the abstract suggestion of Chnst and Lee can be realiz-
ed. The less specific arguments of Christ and Lee, and
Gaillard, give the less restrictive lower limits
I'(Kg ~ s}/ Tg > 5 X 107 and 2.8 X 10-7, respec-
tively, for the branching ratio,

* On leave from IPN, Orsay, France
** Now at L itat D d, G

proportional chambers [7], at 4.65 m (A), 11.60 m (B),
1635 m (C), and 22.57 m (D) from the production
target, as shown in fig. 1. Downstream of the last pro-
portional chamber, a plane of 12 scintillation counters,
each 1.6 X 425 X 450 mm?, arranged 6 above and 6
below the symmetry plane, was used for triggering on
charged particle pairs, This plane is followed by an
absorber made of light concrete (4 = 19,Z = 11),
280 cm long, a vertical hodoscope of scintillation
counters (6 X 1200 X 375 mm?), 40 cm light concrete
andah | hodoscope of eight
(6 X 1500 X 300 mm?). The surface covered by the
two hodoscopes (“u counters™) is300 X 120 cm?.
Details of the app are described elsewhere [6].
Events were ded on magnetic tape wh
there were two or more hits in the tngger counter plane,
two hits in the two vertical wire planes of chambers B
and C, one or two hits in the two horizontal wire planes
of these chambers, and two hits in the horizontal and
vertical wire planes of chamber D. For a spili-out time
of 350 msec, there were about 800 events recorded per
PS burst. The total sample contains 109 events; for a
quarter of 1t (sample I) the first chamber (A) is mssing.

217
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1.0 fb-1, Phys. Rev. Lett.

108 (2012) 231801 +
LHCb-CONF-2012-002

0.6 fb-1, PRL 108, 111602 (2012)

Motivations for the physics upgrade

Current limit getting close to SM:
BR(B, — u*u ) =(3.2+0.2) x 10°°
Rule out SUSY @ large tan p.

¢.= 0.001+ 0.101 + 0.027 deg.

10? x BR(By — ptp~)

£8 0.02
S s | e
CP Violation in Charm: 0.01F =T
AAcp = (-0.82+0.21 £ 0.11)% 0.005: —
. . . 0=
Theory community is de_bgtl_ng 0005
Expected statistical sensitivity 0010
o(AAgp) ~0.12 x 1073 0.015
-0'0-%.02 -0.015 -0.01 -0.065 0005 001 |0|.0|1l5| |6.02
a?
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Trigger Upgrade

Today

= T

OE L

3 i

L 25t

i I =T
o Loy
L L

> L e
& | D,K

o]

g 16 s
'—

05 |
00:5'."'1'""1.'5'"'5" 55 55 _.355
Lummosuty(10 cm 5’3

* Current detector limited to 1 MHz
trigger Level-0 trigger.

« Particularly limiting for hadronic
decay modes, and would become more
limiting as the luminosity rises due to pileup
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» Upgrade detectors to 40 MHz readout
 Implement first level software trigger
for all detectors
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Detector Upgrade

Silicon Trackers
Si Strips

(replace all)

Quter Trackers

Straw tubes
(replace R/O)

Magnet

(replace HPDs
+ R/O)

Design a common Read Out Board : Tell 40.
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