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CDF and the Tevatron

s 1.96TeV ppbar collider f",:: o
Performance substantially improving e gl
each year f/ TARGET HALL
Record peak luminosity in 2004: Q‘\\ﬁ NS @35'53?"“
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@ ~500pb™ to tape
2003 _, e @ 360pb’ with good run requirements

o » All critical systems operating
'/v"" including silicon

/ @ Analysis presented here use from

// e 170pb" to 260pb
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@ Acquiring new data quickly in 2004
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CDF Detector

s Silicon Tracker s Expanded muon coverage
@ |nl<2, 90cm long, r,,, =1.3 - 1.6cm @ [ni<1.5

s Drift Chamber(COT) = PID
@ 96 layers between 44 and 132cm — Cal:rimepérléﬁ)‘”d Tt by dE/dx and TOF
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Detector Performance

s Careful calibration of detector response is necessary for conducting
precision measurements with small systematic errors

Develop large samples for calibrating detector response
3.1M JAP, 400K P(2S), and 18K Upsilon(1S) samples for tracking momentum scale and

energy loss calibration

500K D* tagged D° — Kt events for dE/dx and TOF calibration: Note the low tails in

dE/dx residual distribution

CDF Il Preliminary

K/n Separation
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B Physics « B Triggers

Large production rates
@ ofppbar - bX, |y/< 1.0, p«(B) > 6.0GeV/c) = ~30ub or ~10ub a/

..B 3
Heavy b states produced v
e B,B,B,B,A, =, P
Backgrounds are also 3 orders of magnitude higher CDF Run Il Preliminary

) ) 1000 [ 0 =48 um (33 um from beam spot)
@ Inelastic cross section ~100 mb . i

@ Challenge is to pick one B decay from ~103 other QCD events s00f

Di-muon trigger TRIGGERS ARE CRITICAL

@ pY) >1.5GeV/c

@ Byields 2x Run | (lowered p; threshold, increased acceptance)

1n
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Tracks per 17um b
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200 |

Lepton + displaced-track trigger(SVT) | _J L

o pue)>4GeVic, 120 um <d, < 1mm, p; > 2 GeV/c T e o e

@ Byields 3x Run I(with SVT — new for Run 2) ST Impact Perameter (em)

Two track vertex trigger SENSITIVITY TO NEW HADRONIC MODES

@ p;>2GeV/c, 120 um <d; < 1Tmm, L >200um, X p; > 5.5 GeV/c



s Lifetime ratios

@ Test of heavy quark expansion

Lifetimes  wotivatior

@ Current results agree with theory within 1c with large experimental errors

@ Calculate ratios from the results of the individual lifetime measurements
s Of particular interest are the ratios with the B, and A, which are not
produced at the B factories

-
o B

Presented Here

(B ")/t(B")
(B,)/1(B")
AL T B")

T(b baryon)
/T(BY

M

lifetime ratio

1.08610.017
1.06 - 1.12

0.951+0.038
0.99 - 1.01

0.800+0.053
0.82 - 0.92

0.78610.034
0.82 - 0.92

F. Gabbiani et. al. Hep-ph/0407004



Lifetimes

Analysis
Decay p.(B) pP(K/g) Pr(x?) | K/¢mass B mass
B+ —» J/y K+ 5.5 1.6 103 - 5170 — 5390
B, — JAy K 6.0 2.6 104 | Mope(K?)+ 50.0 5170 — 5390
B, — J/y ¢ 5.0 15 10 Mops(0) 6.5 5220 — 5520
. CDF Run Il Preliminary L ~260pb”
s Quality cuts y O — Iy K o
@ Tight silicon track quality and vertex sool- 30060 10, Bnsio)
cuts used to reduce the number of " Fit prob: 86.9% -

mis-measured events

Simultaneous fit to the mass

and lifetime

@ Exponential lifetime convoluted with
a Gaussian for the signal

@ Prompt Gaussian background(used
to extract lifetime resolution)

@ 3 exponential tails for long lived or
mis-measured background

candidates per 2.5 MeV/c
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LlfetlmeS Results

s Ratios CDF Run Il Preliminary L ~ 260pb™

E | B >JykK < data
TB+/TBO=1.08010.042(ZOI) g 10'E S

— ct Ig
TBS/T3020890i0072(t01> §-103_ ct(Bkg )

Q
HFAG Heavy flavor averaging group 3 oL _ ciBka ) )
B+/B%1.086 + 0.017 gt Fit prob: 44.2%
B,/B% 0.951 + 0.038 s
s Lifetimes S | I

1 : . 0.2 .
ct,cm

— -+ —+ |
Ty =1.6620.033(stat)+0.008 (sys) ps s Almost no negative tails in the
T,,=1.539+0.051(stat)+0.008(sys) ps |iftetime distribution

Ty = 1.369+0.100(stat) oo (sys) ps  New A, measurement soon
B 1.671 + 0.018ps using similar technique
B 1.536 + 0.014ps T, =1.25+0.26(stat)£0.10(sys ) ps
B.:1.461 £ 0.057ps A, 1.23 + 0.08ps



AFBS Motivation

s Understanding the CP Composition of B, decays(look for new physics)

B, — JAbd Pseudoscalar — Vector Vector
CP eigenstates: B, ,,,CP Even and B, CP Odd

s,light
Two states have different angular decay distributions
The CP Even and Odd states are expected to have short and long lifetimes respectively

Need to understand the CP composition to interpret the lifetime measurement

s Allows an indirect Am measurement in decays where both CP components
are present

SM

s Time dependent analysis of the decay amplitudes to extract:

If Am, is very large this becomes one of the only ways to measure Am,
AT
— B _3 97981073 FERMILAB-Pub-01, 197
) A 7 —15
m; AT
BS

@ Simultaneous fit to lifetime and transversity amplitudes FB
@ Cross check technique with B — JAPK™

S



BY lifetime and transversity
angle results consistent
with B factory results

Imaginary Axis

10 contour

HFAG:
B 1.536 + 0.014ps
JCDF Run Il Preliminary L~260 pb”
- By— Jly K™ — CDF Run II
- [ Babar 2001
[ |Belle 2002
[/ A
A °

Real Axis

BO

Results
,CDF Run Il Preliminary L ~ 260 pb’
1D = *
ETE B S ayK® ~ data
7 M ct(Sig)
L 3
o 10 ct(Bkg,,)
E ' — ct(Bkg)
:E 10 |
'g Fit prob: 60.7%
v ]
O 10 b
1 L
|

-0.1 0.0 . 0.2 0.3
ct,cm

A,=0.750+0.017+0.012
A=(0.0473+0.034+0.006) e > #0220

A, |=(0.464£0.035+0.007) ¢!*1>=* 120041
7,=1.54+0.05+0.02 ps

perp



AFBS Results

-—i
o

A,=0.783+0.038=0.007

A||=(().539 +0.070+0.013) pl1:91%0.3620
A, |=0.308:+0.087+0.003

T, =1.1377 5 +0.02 ps
Ty =2.38771320.03 ps

candidates per 50 um

W

CDF Run Il Preliminary

L ~ 260 pb’

= B, —» Jy ¢

-»- data
1 Sig
— Sig Light
Sig HEae
Bkg Long-lived
— BKG gport.iived

Fit prob: 37.8%

0.24
5 +0.01

CDF Run Il Preliminary L~260 pb'1 (S
L 1 =i 1 -
E A P _ o7 .
/) A, —_
K‘/\/ 57(39)0 from AFBS/FBS = 0(012)
B +69
10 contour A ms_ 125_55 pS
S T Using SM/Theory ratio

Real Axis



B Mixi NQ  Motivation

...... s B, oscillations are sensitive to /V,/
0 —0
9t 3 3t .
B ‘ -B s Compromised by hadronic uncertainties

d  Va W b s Most cancel in B,/B, oscillation ratio
B __?K_ vt's s |V;d |_1 Ol Amd
S b 8 from LATTI CE
¢ Vie W b 0.7 \
s New physics may affect 06 = fk\ HB*PP \\ \% |
\O sin inter ]
Am_/Am, 05 = & Amg & Amy, \\\
@ New physics particles in 0.4 | E} ‘., |
the loop can liftthe GIM =, < N
supression of the diagram | \f\\- B—pp
P - 0.2 \/ \\
s Am_prerequisite for a o | / S
. ' Vie/Veol
time-dependent B, CP . 2T e N L

violation measurement



B M |X| ﬂg Ingredients

opposite side = same side (vertexing)

Em":::n 3.b FLAVOR TAGGING
fragmsntatlon 1. FINAL STATE
kaon RECONSTRUCTION
D meson -
B hadrnn ________
P.V.
Ly D. T
2.PROPER DECAY LENGTH inf =
ct=1L ﬂ]
YPr

3 primary ingredients
Reconstruction of B Mesons: fully and in and semileptonic modes

@ Statistical power dependent on the number of events reconstructed
Proper time resolution
@ Sensitivity depends exponentially on the square of the proper time resolution

Flavor Taggers

@ Need to quantify the performance of each type of tagger



B M |X| ng Flavor Taggers

s Can be topologically separated into same and oposite side taggers

@ Same side track(SST): Fragmentation track correlated with produced B flavor

@ Opposite-Side is based on properties of the non-reconstructed b: Soft muon(SMT)/
electron(SET) and jet charge(JQT)

s Tagging effectiveness €D?: shows statistical power of the tagger

@ Efficiency €: fraction of tagged events b b }Eu
@ Dilution D: 2P - 1 with P the correct answer probability ( : }
- n K
s  Sample dependency of the same side tagger s
@ Tagged with particles produced in hadronization 5 3 } i
¥ B
@ Intrinsically different for B°, B-and B, C I
1 +
@ Also B and B have B** decays with the correct C ds } wK
charge correlation. d s
@ Kaon same side tagger useful for B, tagging . i }_u
: B!
@ Same side B, tagger performance can't be measured ( s
from data if setting a limit — must be understood in " }JKK
MC(detailed data/MC comparisons) C__ u d



B Mleng Tagging results

s SMT: Find events with Opposite Side B — uX
@ Qpposite Side u charge gives SMI decision

@ Uses likelihood method to combine information, EM/HAD energy, stub matching quantities

@ Qualities eD? = 0.698 + 0.042 (stat.)%
» High Purity, Low efficiency

@ Combined YeD? for subsamples(muon subdetector and p; bins)
@ eD?evaluated in lepton + SVT data
s JQT: Jet charge of OS b

@ Weighted average Q of jet tracks

@ Qualities eD? = 0.715 £ 0.027 (stat.)%
* Moderate purity, High efficiency

* Other jets a problem
@ Combined > eD? for subsamples(with w/o vertex tag or displaced tracks and JQ bins)

s SST: Look for fragmentation track that is charge correlated with the
produced B eD2? = 2.33(1.0) + 0.34(0.35) (stat.)%, B*(B°)

@ Consider track close to B: In cone and lowest p,™®




B M | X1 ng my( in fully reconstructed modes)

CDF Preliminary

B> Jly K"
Jly-u u ,K*->K

B Dt (i),

D oK mm,

D -»D'nw D' K n'(n'n)
7 total modes

Measure Am, and SST performance
@ Combine channels

@ Binned asymmetry fit for Am using a convolution

of physical time dependence, cos(Amt), and the
Gaussian proper time resolution.

Am,=0.526+0.056(stat)+0.005(sys) ps '

HFAG: 0.502 £ 0.007ps"
e D°=1.0+0.35(stat)=0.06(sys) %

Number of entries / 10 MeV

L ~ 270 pb”

S
S

g

%2/NDF = 136.3/119
Prob =13.24 %
5545 + 100 candidates

.*‘
P
A e )

5

55 6
K* 1 1 T4 mass [GeV/cz]

CDF Run Il Preliminary L ~270pb

0.5

4

B D+, D —» K

Asymmetry
=]
o

0.5

0.00

T 0.05

010 015 020
Proper decav lenath [cml



B M|X| ng m,( in semileptonic modes)

CDF Run Il Preliminary L =245 pb'1
0.5 BI'D,D - K'rm
i JQT Vertex Tag
>
= e . = X
g T
g O S — S—
= e
- §
= Fit function
i o (wEww E” fraction
0'5 ----$$: B*Iraciion
0 0.1 0.2 0.3
Proper decay length [cm]
CDF Run Il Preliminary L~ 245 pb™
B, — I' D X
E N(D:) = 2356 + 69
- 400
P
.0
T
L
S 200
[}
0
=
3
Z
0 |17: | |

185 190 195 200
M(¢ 7)) [GeV/c’]

CDF Run Il Preliminary

0.5-

Asymmetry
=]

S
t

L-245pb’

B-I'D,D - K'rrw

JQT Vertex Tag and SST

m Fit function
J === Total B fraction

=« s Total B* fraction

-
--------
L2

0 0.1 0.2

0.3

Proper decay length [cm]'

s Measure Am,and SST, SMT, JQT
performance (SMT and JQT unbinned)
Am,=0.536+0.037(stat)

+0.009 (sc)+0.015(sys) ps~"
HFAG: 0.5(02 i 0.007pS'1< ) )p

SST :€ D°=1.04+0.24 (stat)%
SMT :e D*=0.32+0.05(stat) %
JQT :e D*=0.49+0.07 (stat) %



BS M |X| ng Limit Sensitivity

@ Combination improves the reach

B—-D ' (m'n), B-I"D X,

D —-¢m 3w, K K
Semileptonic: 2400, hadronic: 725 events

8 . A m sensmwty in 250 pb
e4.5F N\ Comblned Data
© A
L T R LR
=
» 3

25 ;

2 N

—
'01

__Stretched ey i

E BASIC N

—
(.ﬂ_L

S

iR

Use semileptonic and hadronic decays

L = 264 pb’

N =339xt22
S/B=57

CDF Run Il Preliminary
{B,—>D,n,D,—>06m

2

o O O

o

Entries per 10 MeV/c
N WA O O

o

—i
o

:h' PRRSERTS H ST U RTINS RS T RS SR S S ST S S S AU NS SRR RS W

o

5.2 5.6

D, & Mass [GeV/c]
CDF Baseline: Am,=14ps™
s €D’=1.6%,0,=67 f5
» CDF Stretched  Am =23 ps™
> €D’=2.6%, o, 47fs

@ Using primary vertex, LOO and Kaon tag



BS M |X| ng Projected Reach

5o significance observation Am = 19 ps~'
@ CDF Stretched:

€eD’=2.6%,0,=47 fs

, with ~6 X more events

Am =24 ps_l, with ~10 X more events

50 observatlon SenS|t|V|ty

- 95% GL limit sensitivity
Combmed Data. "bi )ata— |

[IIII|IIII

Stretched 10 P e o Stretched

IIII|IIII1

0O 5 10 15 20 25 T ; ) !

Scale to current yield Scale to current yield
Yield with 250pb™




Charmless B Decays Motivation

s 3 sources of CP Asymmetries: A,

@ A in mixing: neutral mesons oscillate with different phases - mass eigenstates are
different from CP eigenstates

@ A.in decay(Direct A.p): Decay amplitudes of CP eigenstates not equal

@ A from the interference between decays with and without mixing

s Many charmless B decay modes are sensitive to
Ace

o
= 100 —
@ B* - ¢K*: Direct A, = — B, —>Kn ]
; B,—>KK |
+ Acprate expected to be small: Probe of new physics | * [ L
s B, - ¢¢: Mixing and direct A, 2wl
©
» Vector Vector decay never observed before a ot
» also small A, rate
@ B,,~ hh(h=K, m): Direct or mixing and direct A_, _
+ B_only accessible at the Tevatron T L

5.4 25,5
nrr Mass [GeV/c’]

s Branching fractions of rare modes also interesting



Charmless B Decays s - o resuts

B+_>¢K+,¢_>K+K_ CDF RUN Il Preliminary L =180+10 pb’
s
s Analysis Cuts 3 B 50K
@ ¢ mass cut, pT > 1.3 GeV/c(third 8 250 AR
track) i 50 { /
@ p>4.0,[dpl<100 m, L, >350m 152_ Q~\ \ _
@ |solation, vertex and track quality 10]- T N ‘ i i +
E ° .“..._h
@ Results from likelihood fit to masses, sf-
dE/dx and helicity BT P, A
. R es u Its 5 5.1 52 53 54 MEKfK [Ge‘l.r‘::gjﬁ
s Signal

A (B "> ¢ K)=-0.07%£0.17(stat) ;o (sys)

Babar result: A_.,=0.054+0.056(stat)+0.012(sys)
hep-ex/0408072

BF (B"— ¢ K")=(7.2+1.3(stat)+0.7(sys))x10~°
HFAG: (9.0+0.7)x107°

s Backgrounds

Combinatorial

Partially reconstructed B
decays

B— f,K
B —» K°r, Knrt (Cyan)



Charmless B Decays B. - bd Results

B~ddp,p—K K
s Analysis Cuts

CDF Runll Preliminary L=179+10pb’

- . Sighal region
- . Sidebands region

-~
o
\

1]
o
TT |

Events/2 MeV/c?

[21]
o
TTT7

@ QOptimized using blind analysis technique

@ Optimization performed on signal MC events :
and ¢ sidebands o

@ ¢ mass cut, p, > 2.5GeV/c ®
20f

o |dyg/<80 m, L, >350 m of

CDF Runll Preliminary L=179+10pb " 1 101 102 103 104 105 106
) L 12 avents In search window mK K [GeV/c ]
% 7—_ Expected BG avents = 195 1062
=
& 6 7 . : — =
. A First observation! BF(BS (I)(l)) .
£ 5 1.4+0.6(stat)£0.2(sys)=*=0.5(norm)x10
't Th: QCD factorization: 3.68x10°
3 .
, Th: NF factorization: ~ 1.79x10"

—

- Hep-ph/0309136, Li, Lu and Yang
%Hjulﬂﬂﬂ



Charmless B Decays s- m

« B,,—~ hh(h=K m) “or

°DF Run 2 Preliminary, I—’WV)D)1
s Unbinned likelihood fit

225 £ 893 + 47 Events
e M_,, dE/dx, charge-momentum imbalance :

@ Excellent mass resolution and high statistics
samples for dE/dx calibration allow for small
systematic errors

150 F

125 K

“vents per 16 [MeV/c?]
3

|_
|

s Branching ratios and A p(next page) 100 f
s BF/Limits on rare two body decays: 7 |

@ Not as sensitive as the B factories for B, decays ** :

@ Only Tevatron has sensitivity for B, modes % |

S RLT I IFIEFIFE EIFEPITE PP PSP I I TN M
4.9 S 514 62 63 5064 65 66 &7 b&.8

BF (B,— K" K")=34.3%55(stat)%5.9(sys)x10"° n7 Moss [GeV/c”]

BF (B, — K 1")<7.6X10"°@90%CL BF (B,—» K" K")<3.1x10"°@90%CL

L y HFAG:<0.6X10"°@90%CL
BF (B,—»m m")<3.4x10 °@90%CL



Charmless B Decays s- m

2 ' l0S:
BranChmg ratios: CDF Run 2 Preliminary, L=180 ob™

BF BO ot %225 3
( 0_)7T+7T_) =0.24+0.06(stat)=0.04(sys) %
BF (B - K 1) = 40 — B, >Kn ]
S B, > KK
. T — B,—>nm

HFAG: 0.25 £ 0.02 5 N ==
}g backg.

-BF (B> m* S 2 g ;
/o BE L . ) —0.48+0.12(star)=0.07(sys) = [N :
fBF (B> K" K") £y ';
Pl -

.BF (B> K"K~ " ", f
il S 1)=0.5010.08(sla1)10.09(sys) ki yf
faBF (B =K 1) % ¥ 9
9 4.9 5 5.1 B B B4 55 5.6 2. 5-‘5

L T nr Mass [GeV/c?

A (B"— K*t7)=—0.04 £0.08 (stat) £0.006 (sys) e Ly

0

Babar result:  A_,=—0.133+0.030(stat)+0.009(sys) |2 *F 134 15%
420 hep-ex/0407057 B° Kn 509 57%
Belle result:  A,,=—0.101%0.025(stat)+0.005(sys) B, - KK 232 26%
390 hep-ex/0408100 B, Knr 18 LA




X PhyS|CS B Fraction

+__ - + - CDF Il Prelimina +2.5c Projection Around X(3872)
X — T T — y !
‘,] / qj ? J1 W HH ~ X(3872) > Jiw T T e Data ~220 b
s Motivation S

' B Prompt X(3872)
@ Xobserved by Belle in Bt - XK*

B Long-Lived X(3872)
@ Production source in ppbar unknown

—
[=]
[X]

[ ] Prompt Background
|| Long-Lived Background

-
[=]
(5]

[ IFIIII|

@ Measurement of prompt production
fraction might indicate whether the Xi
a charmonium state

s
o

Candidates per 20 um

LI 1IIIII|

# Analysis Cuts
@ JAP mass window, P, > 400MeV/c

0.1 ; : 03
u ted P Ti
@ Track and vertex quality cuts neotree roper Time (om)
s Perform likelihood fit to the proper % Camm =
. . . . = [ —LogLikelihood Projection
time distribution $oo) B s e
@ X “lifetime” relationship to the B lifetime E‘“’”? i
not treated explicitly gmz
@ Measure long lived fraction: 8_ M, =23871.3£0.7(stat) £ 0.4(sys)
- MeV/c?
X:16.1+4.9(stat)+2.0(sys)%  wf
Y (2S5):28.3+1.0(stat)+0.7(sys)% o e o

Jiy n* m Mass (GeVic?)



Indirect Searches

s How do you search for new physics at a collider?

@ Direct searches for production of new particles

* Annihilation of two particles — available energy can
contribute to formation of one or a pair of new patrticles
* Example: the top quark
@ Indirect searches for evidence of new particles
* Within a complex decay new particles can occur virtually

s |n addition to being at the energy frontier the
Tevatron is at data volume frontier

@ Collecting so many physics events that we can search for some very unusual things

s Where to look
@ Many weak decay rates are very low probability

@ Can look for contributions to decay rates from other low probability processes — Non
Standard Model

A unique window of opportunity to find new physics before the LHC



B, — ppu: Beyond the SM

Look at decays that are suppressed in the
Standard Model: B, , — Uy

@ Flavor changing neutral currents(FCNC) to leptons

» No tree level decay in SM
» Loop level transitions allowed though suppressed
» CKM, GIM and helicity(m/m,) suppressed

» SM: BF(B,, — Wu) = 3.5x10°(1.0x10'%)
G. Buchalla, A. Buras, Nucl. Phys. B398,285

New physics possibilities

Loop and tree level decays
Tree: Flavor violating models or R-Parity violating SUSY
Loop: MSSM: mSugra, Higgs Doublet

» 3 orders of magnitude enhancement
Babu and Kolda, Phys. Rev. Lett. 84, 228

» Rate «tan®B: can set lower limit if decay observed
G. Kane et al., Hep-ph/0310042

One of the best indirect search channels at the Tevatron

b

b - 18
i
L Z =
=ik 1
< W
b p_+
—_—




B, — uu: Experimental Challenge

| Di-Muon Mass

CDF Preliminary: ~360pb”

= e
. Jhy: 3.1M Triggers:

10 E JPsi

; Rare B

1 ! BBbar
; 05 ] y(2S): 480K Upsilon

1 op
‘IO4 -

: Y(1S): 18K

| Y(2S): 3.6K
10° : (25)
‘10E E j

e i e I R o EoE R R RS

Di-Muon Mass(GeV)
s Primary problem is large background at hadron colliders

@ Analysis cuts must effectively reduce the large background around mg, = 5.37GeV/c? to
find a possible handful of events

s Key elements of the analysis are determining the efficiency and rejection
of discriminating variables and estimating the background level



0.16
0.14
012

0.1
0.08
0.08
0.04
0.02

0.2
018
0.16
0.14
012

0.1
0.08
0.0&
0.04
0.02

B, ,— W Analysis

Used blind analysis technique

Hﬂf&_
/|

48 5 52 54 56 58
MM [GeV]

UO 02040608 1 121416

(¢'Bs-¢'vtx) [rads]

CDFIl Preliminary

|

LWL pairs, |1]“\ <0.6
P.(B.)>6 GeV/c

[l

0 0050101502 025 0.3
ct [em]

0.31

— Background
025
o] T BeowH

(normalized to unit area)
015

0.1
0.05

DO 02 04 06 08

isolation ratio

1

s 4 primary discriminating variables

@ Mass M : choose 3c window:
O = 27MeV/c?

 ct:L,xMpyp>200um
o AD:|p;—d,,| <0.10rad
o Isolation: p/( Etrk + p_ ) > 0.65

s  QOptimization
@ Use simulated signal and data
sidebands

@ Independent sets of cuts were factorized
for optimization

Improves efficiency and background
estimates

@ Background estimates were checked in
same sign lepton and -ct samples



B,,— W Results

s« CDF B,,— p'uresults <« 3
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® |ess than 1/3 of previous CDF limit: 20.0x10790% CL
o Most recent BaBar Bd results: 8.3x1038

M(u'y) [GeV/c]

* Tevatron should be competitive in all B— p"u-X modes



B.— pu: Physics Reach

DO B, — p'u result: 240pb-

600 g

BF (B,—»u" 1 )<3.8x107'90% CL

CDF B, — u'u results: 171pb™!

BF (B, —pu' ' )<5.8x107"90% CL

) _ Bayesian approach with a flat prior. Systematic
Combmed- error on fs correlated. Combination by M.
Herndon
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SM predictions
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» No sensitivity for SM decay rate
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» BSM predictions Limiting many models BF B;— Wi Dashed blue
Excludes scenarios where M, is

o Example SUSY S0(10)

+ Allows for massive neutrino

» Accounts for relic density of cold dark matter

R. Dermisek hep-ph/0304101,2003

light and tanf3 ~ 50: M, > 450GeV/c?



expected limit BR(B,—> u'u ) x 107

B, — pp: Physics Reach

In addition to limiting SO(10) models — starting to impact standard
r — — e
MSSM scenarios: mSugra Emﬂt‘*“ﬁ 20, Ag=0, | (+>0, gelad Gey
@ Solid black: BF(B, — p'w) I
@ Dashed green: a, = (g-2) /2 ]
1500 —
@ Dashed red: Light Higgs Mass =
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Conclusions

s CDF and the Tevatron have many interesting new measurements
@ Large Al, in B,— JAbD
@ First CDF Run 2 Am
o A,inB,, - hh
@ First studies of properties of X production at a hadron collider
@ Limits on branching fraction of the FCNC Decay B, — pu
s Many of these analysis are still statistics limited

@ Tevatron performance has been quite good in 2004
@ CDF has more data on tape and expects to eventually have 4-9fb™

@ All these analysis will see considerable improvements in sensitivity

s  Still more to come!

@ Bs mixing: All pieces are in progress and many tested in the Am measurement

@ More accurate A, measurements: mass, lifetime, decay branching fractions

@ B_measurements: Mass in fully reconstructed mode and other measurements...



=vic

measured velocity p

Detector Performance: Backup

Careful calibration of detector response is necessary for conducting
precision measurements with small systematic errors
@ Develop large samples for calibrating detector response

2 3.1MJ/ , 400K {(2S), and 18K Upsilon(1S) samples for tracking momentum scale and
energy loss calibration

@ 500K D* tagged D° — Kt events for dE/dx and TOF calibration

CDF Run Il preliminary 3105

14L jet20 data “o "

L 25000 S 1 E

' (— o *1%°)
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0.9- / 20000 — 3095}
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0.7} = S ol

B N i s
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05 —{5000 B

L B no corrections 0.904+0.043
041 30785, . o, 00w 4 ¢ 0

L 1 L 1 L 1 L 1 L 1 L _D
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measured total momentum p (GeVi/c) PT of J/W [GGV/C]



Imaginary Axis

AFBS Results BaCkU p

CDF Run Il Preliminary L ~ 260 pb"
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