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(4 Introduction

> o datanwrnitien ter tape
= 2king = 240plr " pERWEEK
= ¢.f. Run:ltetal [Ldi = 110phr
= Up 1o 8. 8ftor' data could berprovided by October 2010
= ppcollisionsihave advantagesrand challenges o
PRYSICS:
= | Arge cress sections - nigh yield
= | arge hackaground - need sophisticated triggers
= Areas of interest:

= Biifetimes

= CPViolation
= [DISCoVER

= Rare decays B
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CDFE detector

CDF strengths for B physics:
2 Freledple

= Central diiit chamiber and silicon WalCalormet (1)
verntex detector int 1 4ir magnetic
field

= Excellent vertex resplution ~23uwm
= p-reselution: o(pr)p2 = 0.1%

=R PartclieND
n dE/dx: .56 K= separation| at

Central Calorimeter (EH)

Ceptral Muon

Solenoid

Plug Calorimeter (E/H)

P=2GEVIC
= OF 26 Keir separation|at Forverd Clorimeter )
p>1 5GeV/C Luminosity Monitor
" Time of Flight
=R gger: ot v
u J/,q) Intermediate Silicon

= Hadrenic trigger’ - displacedl vertex
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The Silicon Vertex
\ 4

Detector —

=S mpoltant CompoRERLIo)N
5 physICs

i SIiconIdetecior Comprsed ol
SVXEIISIE & 1E00

= /m? of Silicon sensors arranged as 8
CONCENLHEIayers

722 432 chiannels read=out 13y, 5456
CHIPS
= PreVIGES, PrecisIion! tracking
= Primany & displaced VErices

= [ppovative use of Silicon IR hardware
displaced vertex thngger
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B Lifetimes

» Testing HQET - models lifetimes of hadrons

containing at least one heavy quark such as b
= Expect t(B*) > t(B°) = 1(B.°) >1(A,°) » ©(B,")
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Ay Lifetime Measurement

AV llietimermeasuredin
Ab — AC ﬂ: o — B Four-Track

— Combinatorial
------ A, Four-Track

= Sample collected using twe
displaced track trigaer

mi 2=stage il
= EISt il Ay mass

= Second, unbinned maximum
ikelihood 2Diit oft lifetimerand error:.

= Viere compatinierwithwerld
average thanprevious: result
using Ay, — J/ahA:

ct(A,°) = 423 = 14 (stat) = 9 (syst) um,

Candidates per 0.0025 cm

|

ct(Ap) [cm]

0.2 0.25

ct(AL) /e T(BP) = 0.92=+ 0.04
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MC Free Measurement
\ 4

of B* Lifetime —_—

= Uses new methed e correcting trigger bias:
= Acceptance ilnction Corrects Tor bias, event=hy-event
= Convertsiimpact parameter tigeer into eifectiveriietimercut
= No MC), sene systematic errer due ter simulation

. <
Only 1 IP in range, event not Two tracks pass all cuts
accepted Acceptance turns on Acceptance increases Acceptance returns to 0

Two possible track pairs: Trigger not passed.
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1Bt Lifetime NMeasurement

S

" [Jses semileptonic CDF Run Il Preliminary: ~1 fb
Modes: - o
Bt — Jhp + IF+ X A

= Eit e, w channels ot

Fit prob. = 0.51

separately, then
combine likelihood

=Agrees withrtheoretical
predictions o2l

21600~ 0 1000 5000 3000 4000
Pseudo-Proper Decay Length (um)

ct(B.*) = 142 = 15 (stat) = 6 (syst) um
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1D

\ i 4 B =D aX Lifetime Update

= Analysis of fully
ieconsiructed mode In twox
track trigger that explojis 2x
additienall statistics firom
partially recensirucied
decays.

= Noew agrees with HQE)
predictions: that

co(BLY) ~ ci(B?Y)

CDF Run Il Preliminary

—

—
E
G

o

S

=

=]
=

Z
8

©

=

5
=
@

6]

ct(B.) =455 £ 12 (stat.) £ 7 (syst.) um
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CPV in B, System

= Sensitive to New Physics

12th November 2008
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Neutral B, System™

= BL mixinelgeveried by Senredinger egn.:

" Givesirise to 2 mass eigenstates, B." and B.-

= Study ol CRV and osclliations give aceess to) parameters
offinterest:

H\ 0 0
|B.) =p|Bg) —ql|B;) AM =m,—m, ~ 2IM,,|

|BSL> = pIBg> =+ q|Bg> AI' =T | - Ty =2, lcos(g,)
| 0= arg(-M.,/T';,) ~0.004 in SM

BV e=arg(-Vi Vy/ V V) ~0.02in SM

csY cb
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1 B Oscillations

= InF20065 FIrSt elsenVationiof
5 = Br OSclliateniieguency:

=it escillatieoniamplitide;, A,
IXINEFANIS terarprekeValue:

= EXpect amplituderconsistent
WitRPASH g tiie Valle oAz

= ViXin@gireqUENEY, Constiains
magnitude ol possiblerNP

=S Phase eirany NPramplitude s
Uncenstrainear::

= himereveluuen eirEes—1J/airy

decays sensitive ter NP phase:

= |nterierence between decayland

mixing| + decay. T
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Am = 17.77 £0.10(stat) *0.07(sys) ps-’




Sensitivity tolNew
- ) J/
\''"4 Physics: B_""?and AI' —__
" Elavoeurttageed Bl J/iw finds
1,661 (p-value = 7)) discrepancy.

CDF Run Il Preliminary  L=2.381b"
—~ SM prediction :

_ i B — 95%CLL.
withr SVl ior [33 » — 68%C.L.

m - Stillf compatilslewithra statistical
liuctuation, butisimilar effect
ehsenved oy Do

= |ncreased statistics may. provide
evidence ior NP-..

= Recent Upaatearanalysis witi

2.6 N improves) precision) of
published 1.3fb=" result.
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B Baryon Observations
at CDE




£ = Observation' andmass

L J measurement —
" “Cascade B first obsenved at the Trevatron in 2007
= Uses fully reconstriucied

decay:

yield=17.5+4.3
M=(5,792.9+2.5)MeV/c’

2, =>JWYE —[uw[A], A"—=pa-

Candidates / (15 MeV/c?)

o a4 N W A2 o O N @
Smmm=

6.4

[GeV/c]

m(E,) = 5792.9 + 2.5 (stat.) + 1.7(syst.) MeV/c?
- Statlstlcal signiiicance o &, signallis >7'c
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More results

= Searchifor FENC rare decays B, —wu i

BR(B, —u*u)<5.8x10®% @95% CL
BR(By —u'u)<1.8x108 @95% CL
= Properties of X(36172): (2 2Ljo)
= Nature o panticle still being investigaied

= Precise mass measurement:

S

m(X(3872)) = 3871.61 £ 0.16 (stat) + 0.19 (syst) MeV/c?
= Obsenvedinrdecay X(S6v2)— Jali im

- \lass and widthrmeasurement off erbitally: excited (L=1) BF % mesons.

=
m(B,) = 5725.3*";, (stat) *'“, 5 (syst) MeV/c? (7-77D7)
m(B*,) = 5740.217_, ¢ (stat) 09 5 (syst) MeV/c?
= ARd many mores.. —_
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4 Summary =

= CDE has highly sucecessiull B physics, program

= competitive (B®and B modes) and complementany (B;, B, baryons)
to) Bl faciories.

= Eirstianalysis offfiaveurtageed Br—J/iiy decaysS SiieWs
1L 6o livctuation Wikt SV ="pessikle hint el New: Physics

= DISCOVER Gl AEW rESeNances, and World best results of;
IFetiMES;, Masses and other pProperties.

= Shown resultstvased on samplestwhich will lberdoubled to
pledinrayearsrume = Wil keeprnavinglan iImpact 1n
erthcomING YEars...
gy —_—
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Backup Slides

12th November 2008
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\'"4 B;studiesatCbF

Sighnyield e B ="/ ®
= |mpoestant ehannel for CPV studies

s plererence betWween mixing and decays
Vields phase measurements

= IageInel PERGHMaNCE:
= Opposite sidetagaer eDz~1.2%

= Same side tagger Dz~ 3.6 (in By)
= [Jses PIDN(MORE, dE/dX)
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1D

\ 4 Ay Lifetime backup —

= A ftor ! i

A, Lifetime Measurements

= DISpIaCed traCk LEPH.-\,:ZI..-‘\':'II 121;1
lrigeerdataset

DELPHI A, | 1117 15 £0.06

& INGUEXponeEntal —q
duetoitriggerbias = i E——
corrected for using  JEEeES e 1o o
VG simulatioen cor Rl sPRELIAY M. 11020084002
leading terSuwm

Sy/Stematic. - . 5 20

A, lifetime [ps]
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\.'"4 MC free method backup

= O Nlumi, 242008 2001'Sig.
events

B> D0
= impact parametertigeer=

intrinsically biases the liietime
measurement

= EVent by event decay
Kinematics used to’ correct for
BIas) = accepiance incetion M\
Converts applled IP CUtS to 1lgggperd§?:gg Iengfl‘??:l\?J rtl[p.ggoo
[Ifetime cuts) for each event.

= st measurement 1o correct
piasiwitheut ME

= Applicable terutire _
expeniments with [P trigger;, eg " roper decay ength ° s
LHCh

1 2th November 2008 Louise Oakes ~ loP HEPP meeting: B Physics in the UK 22

Events per 30 um
2

102

Residual(s)




T2
-4 B; Lifetime backup

——
Ny
u J/1P'>MM trigger haS no CDF Run Il Monte Carlo
iletime bias

09]
o
o

=R Challengeis dealineg with
k@ moedel -missinglv. s
MO Mass peak: = diificult to
discriminate between sig
andivka. See V€ mass
plet.

= Analyse Jiap+
caneidates innVverse

mass liange 4-6GeV/cz (B,
Expected region)

(o))
o
O

N-"'-"H-
)
0
=
)
O
LO
el
=)
=
)]
@
-
)
>
LL

I
o
o

L2 6 7
JAyp Mass (GeV/c?)

1 2th November 2008 Louise Oakes ~ loP HEPP meeting: B Physics in the UK 23



1D

\"4 B Litfetime backup: __

m 3o CDF Run Il Preliminary 1.3 fb™

= Uses VIE 1o correct for IR
19125

= H00N Ul reconRstuciea S—1D;
(s

= Simiarnumbereirpantally
[econstructed Secandicates ey

—— BB'»D'X
B,—»>DK"

>
[}
=
o
-
—
0
3
1]
=
o
c
m
Q

B, .0’ (it ) Where 528 not , :g:g:j;x
ieconstructed - come from | 500k
actual By so can contribbuteto L AeaX
Ilfetlme - ' ‘\ _ Ecs)g:g?natorial

=R reateadlikersemilepionic 8 5 52 54 56 58 6 62 64
EVents: m(B) (GeV)

== Uncertainty due te missing
tfacks; or misaligned masses
can be accounted for and
ncludediintlikelihood formula: et etz pvenn
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\ W4 B, mixing backup

o]0

= S600NUlly reconsttcied i iadionic Be
decays

5100 partially reconstructed hadrenic
Se deecays

= 61500 pantially reconstrucied
semilepionic B; decays

= Vieasure: prebability, asHilnction of
pPreperdecay ImeE ihat 5L decays
Withisame or oppositeriavourrasitne = 1 og|of ratio of likelihoods for A=1
llaveur at preduction. Gives signal 2nd A=0]V5: 0S¢ requency,
peakiionr By ~15Leselllations:

= Prebhability ol randem fiuctuations
causing|this = 8x107°> 56
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p.*¥7and A" backup __

= S1501sig. events - currentlylacking PiDiin 2nd halif el dataset

" Eeldman-Cousins likeliheod ratior used tor determine confidence Ievel
0P Z0x40rgrid evenly sSpacedinyse Al

= 2 minimarduerio exact symmeti/ IR ansiommation: 2|5 == - 2[5 ;

ATR=> = AlF16)>241= 0, 0,0 y==2/ 0= O,y CANIDE IEMOVED DY appPIYINg

CORNSLrAINis lorapprepriate ianges

n Approx. symmetres remain == stillocal minimarand since logllikelinoed
finIS NoN=paralolicinot pessible te give meaningitlifpeint estimates;

CDF Run Il Preliminary L=281b"

------ 68% CL

------ 95% CL
—SMp_=0.02

CDF Run Il Preliminary L=281fb"

.............................................................

....................
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1D

4 =, Backup —_

S Yo

= Applyiter B ——d/iESignal=
Same) stiiategy wasrapplied
10 B = J/a)5 Ol9sSErvation

= REduce kg andiinerease fheory
ViXprecision Py Using & prediction
rackedin  SVox.

u- Use off 2 track, turns S track
linalrstate (Wumpm)IRters
rack vertex: (W) WhIChiS
analagous; te the: state in
BE== /Al

= Optimise cuts torget best
=K signa

5.82 5.84
m(Z;) [GeV/c?]
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1D

- B, g 0w Backup

= ECNC decays suppressedin 95% CL Limits on B(B . — uu)
S\ enly ocelr throtugh
NIGhEr erderdiagiams

== SV predictsi BR=3.6x110™

= his)is > 1 erder el magnitude
sSmaller than current
expenmentalisensitivity.
=/ aleuS EXIENSIONS (€T
VISSIVIS MinimalrElavoeur
Vielating))ter SV predict e EEEEE::E?EEE::::E.‘:::EEEE
enlancement of 1=8ferderns ' i
Ol MagnItudetorthis .
branChing iatio x10'2 pp Collisions

-
o

-

1] -=
IIIII -IIIIIIII-::IIIIIIII

i
__ | [NewPhysics]

N~
o
-

X
c
o
=S
&
©
e
LL
o)
=
N =
&
c
©
o
m
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1D

4 X(3872) Backup -

= [Dees ohsenved X(3872) signal stems Irom| two) states?

= Eitthe massisignal withra Breii=\Wigneriunction convoeluted withra
resolutionfiunclionidetermined fromi simulaton:.

= Bothritnctionsscontaimwidthrscale facton that Is ariiee parameterin the
i
= sensitive toithe shape of the massi signalk
= Vieasurned widthrscale factor is: compared to) values: Seeni in pseudeo
EXPErMERLSIWhIChI assuUme! twe) states withr given mass diiference
and ratio) o events.

" [he resolution in the simulated events Isi corriected for the difference
PEtWeen datarand simulaten neasunediior ther(2s)

- Resultsiconsistent withr singlermass state

Am< 3.6 MeV/c? at 95% CL
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1D

\ 4 B"”mesons Backup

=R onbitally excited B

CDF Il Prelimina

StAlEs: + Data
— - . = — Total Fit
= J = H2N(J= 05 b ranersr, s f B, B
and B =ekyeronseved 1 —B, B
= J =812 (= 2)ane By '
anad 55

= J = tetalrianguiar
moementumreithelight
guark (@ )
= Curmently most precise
mEeasurement el nanmow
B0 masses

5706 08
Q = m(Br) - m(B) - m_ (GeV/c?)

[(B,*0) = 22.7%38 4, (stat.) ©2 45, (syst.)
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