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e 1 km ring radius; pp collisions, started 1984 /s= 1.6 TeV
e Run(1992-1995) /s= 1.8 TeV, 6x6 bunches, £, 4 = 1.6 x 103lcm?s71, [ #Zdt = 110 pb™?
e After major upgrade Run Il (started 2001):

- /S~ 1.96TeV.

- 1011(10%%) pp per bunch
- 36x36 colliding pp bunches

- %4 = 5.3x 10%em2?s L(record) (goal 8.1 x 103lcm—2s71)
- high beam-beam crossing low pileup
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Weekly Integrated Luminosity (pb ")

Collider Luminosity
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Heavy Flavor Production
at Tevatron

m.

LO Heavy quark production NLO Heavy quark production
g Q ¢ Q g g q q
Q Q
. :f::}i W m
q 6 9 o 9 Q g Q ¢ Q
Accelerator PEPII,KEK Tevatron
o(bb) 1 nb 100 ub
o(bb) : o(had) 0.26 B 0.001
Production ete” — Y(4S) — BB pp — bbX
coherent production incoherent production
Environment clean messy
Hadrons produced BO,B* all
Boost 0.5 ~ 2-4
Kinematics forward boost bb not back-to-back, second b usually lost
pile-up no yes
Trigger inclusive selective
Beam energy constraint yes no
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CDF Run Il B-triggers L.

e di-lepton triggers (J/¢ and rare B decays)
e single lepton triggers p; >4 GeV/c,p; > 8 GeV/c
e New displaced track triggers ( two track and /+track):

- Level 1

[1 XFT tracking in COT (r — @)

[ opposite charged track pair with py > 2 GeV/c
each

[ 2pr >5.5GeV/c

[ Agp < 135°

- Level 2

[1 XFT track seeds SVT boards, that perform fast
(r — @) track fit

[] repeat Level 1 cuts

[] require tracks impact parameter to be

0.012 < |dy| < 0.1 cm
Z+track uses slightly different set of cuts

Hadronic triggers improved B-physics sensitivity by 5
orders of magnitude (compared to Run I)

107
.= = Sew/e : <2, = =5

HH‘HH‘HH‘H\\‘HH‘HH‘HH‘H\W

. . . 1 1 L .
LSS —a00 —=00 —zZoo —100 o 100 =Zoo =00 4A00 _Soo
SWVT dg (larm)d

0(dy)g,1 = 48 um (including o(beam) = 33 um)

CDF Detector Components

CAL

L1
cal

L2
cal

COT MUON SVX CES

XFT | Muon XCES
XTRP
L1 L1
traick muon
Global
Level-1
I |
li— SVT
Global
Level-2 TSI/CLK
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Heavy Flavor
Cross-section

10 ———————————————— I R
E I | I —~
2 Upper theory: 3 pPp - B*+X, Vs=1.8 TeV, lyl<1
- my,=4.5 GeV, u=uo/2, MRS125 - 103 L dashed: ugp=pup=po=V(m3+p3) _|
. 104 E ¥ X Central theory: 3 /:>\ F SOlid’ M /2 < /J' I'L < 2/*“' E
) my=4.75 GeV, p=py MRSA’ 138 at RoF 0
: Lower theory: } CTEQ5M1
£ 103 m,=5 GeV, u=2u, MRSA' — B 2 -
& E e vDX 1o=V(mZ+pZ) 3 a 107 my, = 4.75 GeV
A X 1 & - dotted: Peterson, > f(b-B)=0.375
€ 10° SN i e = 0.006
E = Fc
1L
- 100 E o: CDF data
10! & Data: CDF ' Theory: FONLL with N=2 fit
F pp - b+X, Vs=1.8 TeV, |y|<1
3 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
o L v v v e v e e 100
1%, 10 20 30 40 50 5 19 15 =0 =5
p™® (GeV) pr (GeV)
e.g. Nucl., Phys., B303 (1988) Cacciari, Nason PRL 89, 122003 (2002)

e Tevatron B-hadron cross-sections measured at 1/S = 1.8 TeV for p;(B) > 6 GeV/c consistently
higher than NLO QCD calculations (by > 2)

e ongoing theoretical effort to incorporate:
- Fixed Order (FO) exact NLO calculations for massive quark

- Resummation of log pT/m.o with NLL accuracy
- Non-perturbative fragmentation functions extracted from LEP and SLC data

resulted in greatly improved agreement with Run | b cross-section

e CDF can measure cross-section down to 0 pr(B)
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1/y Cross-section =irie

e di-muon trigger, [ .Zdt =39.7 pb~!
e central muons
e first measurement downto pr(uu) > 0GeV/c

0(PP— I/4X)| 314y <06 = (40840.02(stat) *$(sys)) kb

CDF Run Il Preliminary 5 CDF Run Il Preliminary
40000 —————F——F—— ] —T—T—— | — T _ 1077 1
r 299’_800 _i 800 Eventsl N § F @® Data with stat. uncertainties
- Luminosity = 39.7 pb~ 3] C Systematic uncertainties
L width = 24 MeV/c5 &3
30000 =2 N \
R i =
> T
= i =
20000 — -
> =
= - o
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[T L «©
<
10000 — =
L =
[=%
=
(=)
fo) I I = E I I 1
2.70 2.90 3.30 3.50 o a4 12 16

3.10 > 8
M(up) GeV/c p-(J/P) GeV/c

e contains contributions from
- direct production of J/

- J/ 4 produced in decays of charmonium
- B-hadron decays 15-20%

° J/L[J from B-hadrons are displaced => fit J/L/J proper time distributions in Pt bins to extract b-fraction.
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Fraction of J/y from b

-

B-Hadron Cross-section E

CDF Run Il Preliminary
I | I I I I | I I I I | I
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0.50 |- @ Run I (stat. uncertainties only) a [ ® Run Il Inclusive b J/P X, o(ly|<1.0)=29 + 6 pb
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G(pp— bX)|, 1o = (29.440.6(stat) +6.2(sys)) b

FONLL o(pp— bX) = (27.515%) pub

||y|<1.0
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B-Hadron Cross-section =i

« Measurement of b cross-section involves inferring D momentum
from J /() momentum.

o Systematic uncertainty is dominated by uncertainty in accep-
tance calculations. Especially at low muon momentum ( Py ~

1.5 GeV/c). Largest single uncertainty is from J/{ polarization
that impacts decay kinematics.

February 5, 2004 Dmitry Litvintsev, Fermilab CD/CDF 11



B-Hadron Lifetimes

o« HQET predicts :

Tge = Tgo N Tg > T > Tg,

B LI TTT LI TTT LI T ‘I.‘I TTT 1.656i0.014 ps I _ I _ I I _ I I I I _ I
20 L 540+0,014 e 1(B7)/1(BY H 1.073+0.014
o DAED.ULA pe 1.03-1.07
B, o] 1.461+0.057 ps (B )/1(B") M 0.949+0.038
A 1.229+0.080 A
b . .229+0.080 ps
oa (A (BY) H 0.798+0.052
— +0.
= } . } 1.39 55 Ps 0.9-1.0
average | | o | 1.208+0.051 ps  T(b baryon) H 0.7840.034
b-baryon | iyl b b By | L. ..1.,..] 09-10
11 12 13 14 15 16 17 18 0.7 0.8 0.9 1 11 1.2
B Lifetime B Lifetime
Working Group T (ps) Working Group lifetimeratio
July 2002 July 2002

. /\b lifetime lower than predictions
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B lifetimes

L=138pb™

—e—data
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Ty, = (1.63+0.05(stat) + 0.04(sygt)) ps

Dmitry Litvintsev, Fermilab CD/CDF

-data

[ et (sig)
—ct (Bkgy)
Pt (Bkg)
Fit prob: 0.03

13



B; lifetime

e Bs—J/Ye, I/ Y — uu, @ — KTK™

-

CDF Run Il Preliminary L=~138pb™ o SDF Run Il Preliminary L =138 pb™
N F E E_
o F Bs—JWo 120#13 sig. 5 F Bs-Juo o data
S 80:_ candidates o B _
S 70p Fit prob: 27% D [ et (sig)
= o 10°
S 60F- ?_)10 —ct (Bkgy)
S sof + 2 ‘ Mot Bka)
0 - © .
Q s = Fit prob: 19.7%
g 405— 'c% 10 |
5 st | | L+ | + S
@ 205T'+T +|++| TTl ++ +| T T
- 1 (]
10F-
O ] ] Il Il L L ] ] ]

5.4 5.5 , 0.1 0.0 0.1
candidate mass, GeV/c

Tg, = (1.3340.14(stat) +0.02(syst)) ps
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lifetimes summary

Parameter | BT — J/WK™ [B? — J/WK™' [ Bs— J/We | Units

M 5278.7+0.5 [5278.5+0.5 |5363.9+1.1 | MeV/c?
ct 490+ 15 453+19 399 +43 pum
Noore 1513147  [805£37  [120£13

e fit results summary

CDF (ps) PDG (ps)

BT |1.63+£0.05(daf) +0.04(syst) [1.674£0.018
BC | 1.5140.06(stat) +0.02(syst) | 1.5424+0.016
Bs | 1.33-0.14(stat) +0.02(syst) | 1.461 +0.057

e Main sources of systematic uncertainties - SVX detector alignment and modeling of resolution function

e Measurements are still statistically limited but that improves as more data gets analyzed

February 5, 2004 Dmitry Litvintsev, Fermilab CD/CDF 15



A, lifetime

e Ny = J/YN, I/ Y — uu, N — pm

o first measurement using exclusive /\b reconstruction

CDF Run || Preliminary  65pb™

-

10% ¢

60Ny — JWA
I 46% 9 signal candidates

50 [~

!

CDF Run Il Preliminary, L = 65 pb™*

T T T T j 102 [ ct=374+78(stat)£29(syst)um
E — signal region fit

— background fit

10 E

Wit gy

= Unbinned Likelihood Fit To A Lifetime 3

et 4l

Events/40um

Events/10MeV/c®

10

Rint

Ng Candidate Mass (GeV/cz)
J/Y ct pm

1, = (1.25+0.26(stat) +0.10(syst)) ps

o previous measurements (LEP/CDF) used (/\cf) - different systemat-

ICS

February 5, 2004 Dmitry Litvintsev, Fermilab CD/CDF
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B-Hadron masses “epgn

e measure masses in fully reconstructed B —

J/ X modes

e use high statistics J/(y — U and P(2S) —
J/ YTt to calibrate tracking momentum scale

e systematic uncertainties in tracking momentum
scale are due to:

[1 magnetic field
[1 material description

e results with 80 pb~? of data:

My, = (5280.30+:0.924+0.96) MeV//c?
m,, = (5279.32+0.68+0.94) MeV/c”

[1 consistent with PDG average
e Bsand A, are world's best

(5365.50 + 1.29 + 0.94) MeV /c?
(5620.4+1.6+1.2) MeV/c?

Mg,

m
Ny

Events/6 MeV/c 2

Events/5 MeVic 2

,CDF Run Il Preliminary 80 ph*

- Bs- J/Yo N(Bs)=71.8 +8.2

w

8]
a1

Ny
o

A\ & prery

Oih\ - L 1gll M ol 1 L @il | A lghl | alallL n
510 515 520 525 530 535 540 545 550 5.55 5.60
B, candidate mass [GeV/c ']

1 ilgg ! i gg [

CDF Run Il Preliminary 70 pb™

165 AL IIg A N(A,)=38% 7

12F
10

o N b~ O @©

cannl
——e—
F—e——
le——
fe—
J0—o
fo——
fo——
—
F o
—s
=
ro—

' ‘J i i TZHHTHj T%

|
3 54 55 56 7 58 59
Nb candidate mass [GeV/c ]
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X(3870)

Bt — J/ymtm K+t

e charmonium state? or D°D*0 molecule?

: |
e new narrow state observed by Belle using exclusive

e using 220 pb~! (~ 2M J/y — pu decays) CDF pro-
duced first confirmation of Belle resultin the inclusive
pp— J/@mt X production

e cuts optimized on (29 signal

e pions required to be in a cone \/A@?+An2 < 0.7
around J/ it system momentum direction

e pr(J/P)>4GeV/c
[ 730+ 90 around 3870 MeV/c?

CDF: My e = (3871.3+0.740.4) MeV/c”
Belle: My 37 = (3872.040.6+0.5) MeV/c®

e Statistically sound sample of X(3870) warrants fur-
ther studies:

e lifetime
e angular analysis

o M(7177) analysis

February 5, 2004

Candidates/ 5 M

6000

CDF 11

5000+

N
s
s
Q

1000

07 T T T T T T
3.65 3.70 3.75 3.80 3.85 3.9023.95 4.00
J/Prt T Mass (GeV/cH)

{CDF Il 1400]
] 1300
1200
1100+
1000
900

PR
@] a
O O
.. °

500

" M(7trm) > 500 MeV/c?

07 T T T T T T
3.65 3.70 3.75 3.80 3.85 3.9023.95 4.00
J/Pp1t Tt Mass (GeV/cH)
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B(O,+) N [_)(O,—)n-+ h
(s) ()

~ CDF Run Il Preliminary, L =119 pb ™ CDF Run Il Preliminary, L = 119 pb * CDF Run Il Preliminary, L =119 pb *
i o~ [ ~ -
S 300FN@") = 1259 + 41 | S 250} N(B)=1135 = 43 | Q 5o NB) =84 11
F C > r
(3] 3 [«b] N
= 200 = 40f
S 8
= 150} = 30|
g o0 g
& 100} 8 20
e r =
o 50f 0 10f
Q’ P P R R AR i T T T B B 07 """" """""" N |
6 48 50 52 54 56 96 48 50 52 54 5¢ 5.0 5.5
—0 2 - 2 - 2
D m* Mass [GeV/c] D't Mass [GeV/c ] D_1t" Mass [GeV/c ]
CDF Run Il Monte Carlo CDF Run Il Monte Carlo CDF Run Il Monte Carlo
"o "o t W B -.Dmw ~ 80 W B D,
120 S120 m B® - D K’ § 7oF m 8% - D k'
o W s -Dp ® [ M oo
=100 =100 [ B°-D'm = 60F [ 8 _opbpm
o o 0 8% - DIv O pnafg B B -Dlv
— 80 — 80O [ other — 50: [] other
@ r @ r FeT) F
S 60| S 60| 8 40
3 2 Lol 8 301
S S S 20f
= 2 20 < 10§
8 B 8 | 8 E . Y
96 48 50 52 54 56 96 48 50 52 54 56 5.0 5.5
. 2 . 2 . 2
Candidate Mass [GeV/c ] Candidate Mass [GeV/c ] Candidate Mass [GeV/c ]

[l new measurement

Br(Bs— DI 77) = (4.8 1.2(tat) + 1.8(Br) £ 0.6( fs/ f ) + 0.8(syst)) x 103
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N, — ATt

e Backgrounds: real B decays, pion misidentified as proton
e Use MC to parametrized the shape

e Data to normalize the amplitude

Np

b
[1 Measure :

Oy X fbaryon

— (96+ 13(tat) *5(syst))

0, X fqyx Br(BY— D~ rtt)

Br(A, — Acit") = (6.0 £ 1.0(stat) £ 0.8(sys) £2.1(Br)) x 1073

100

Events / (0.02 GeVic ? )
N B (2] (09
o o o (@)

o

February 5, 2004

\ CDF Run Il Preliminary (Luminosity 65 pb "1)

1204

96 £ 13 A, - A, mcandidates

Four-prong B reflections
----------- Other B meson decays

........... Other A, decays

Ay — NK

----------- Combinatorial background

- 5.5 ‘J6‘ 6.5 2
mass (A1) (GeV/c")

Dmitry Litvintsev, Fermilab CD/CDF

| CDF Il Preliminary

‘& 36128 A, - A, mcandidates

S

)

(O] 300 Four-prong B reflections

o

S | NNe® | Other B meson decays

©250

0 W Other A, decays

5 F

- — A - AK

52001 S

Lﬁ fffffff Combinatorial background
1501—

100§~

L=195pb™

6.5 i
mass (A.m) (GeVic")

-

20



Other Baryons e

e CDF has developed tracking of long lived hyperons (= and Q) in the SVX detector.

e silicon tracking of hyperons improves momentum and impact parameter resolution as well as results
in excellent background suppression

N /2 MeV/c ?

| CDF Run Il Preliminary | | CDF Run Il Preliminary |

L L AL NS EL LA I IR B NOQOO:----,----.----.-_1---|----|---:

- L= 220pb_1 |:| ATt ] SSOO;— L ~220 pb |:| AK —;

8000_ /\T[+ - GJ - /\ K+ ]

- = track found in SVX ] =700f- =

™ = ; .

6000 N=36,000 B E600 - Q Track found in SVX =

i 1 500f- 3

4000| _ 400f- E

i ] 300 =

2000[- N 200 E

i i 100 =

O_ L fp—— T L L L I L L L L | : L L I L L L L I L L L L I L L L L I L L L L I L L L :
124 126 1.28 1.3 132 134 136 1.38 9.6 1.65 1.7 1.75 1.8 1.85 1.9

M(AT) [GeVic?] M(A,K) [GeVic ]

Two Track trigger data

e hyperon tracks reconstructed in SVX are used to probe production of =, and Q, in decays accessible
to CDF triggers
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charmed-strange e
baryons
== =+t == =4t
— AT — AT
| CDF Run Il Preliminary | | CDF Run Il Preliminary |
> ILdt=220pb J ] >60: ILdt=220pb'1 -
O,-F ] O_r ]
SDF N=34 1 =50F N0 E
5 1 o [ ]
1 4o ]
Z30k
10F
O'I....I....I... L OZI....I....I...
2.3 2.4 _ 25 26 2.3 2.4 23 26
M(="r") [Gevic] M(="Tr'T’) [GeVic’

First observation of charmed-strange isodoublet {_C, =l tinpp
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. Rare Decays e

0
DY — pp
i W e d,s,b Fe A —— 1
d.s.b v W v d.s.b U,

(@ (b) (©)
« SMBr(D® — py~ 101

« Non SM physics may enhance the branching to ~ 10, e.g. R-
parity violating SUSY:

u u*

. use D* — D®1Tto reduce background

. search for DY — U in two track sample, normalize to D — 17T -
systematics and trigger efficiencies cancel
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DO%[JIJ h

CDF Run Il Preliminary CDF Run Il Preliminary
> [ 1 ot 3
2 - Normallzatlonomoge: S 0 \
) . 1371 +53 D -mm @ D" - rch
c 100 [— . . S _ _
s - In the mass search window > 0 events in t arch window
- JL dt =69pb
- CMU fiducial 2 [~
75 —
50 |
: =
25 |
ok % 0 Lo \
1.85 1.9 1.95 1.8 1.85 1.9 1.95
M . (GeV) M, (GeV)

18 :I: 07 background events (from high mass sideband)
e “open box” saw 0 events

Br(D° — pu) <2.4x107° @ 90% CL

about twice better than previous limit!
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By 1L I

2 |8y onw CDF I
= -1 _
§ 171 pb % %
blind analysis, 171 pb~1, rare B trigger di-muon g ==z
data = S ”_g
e observe 1 event H 8
o
e expected (backgr) 1.05+0.30 (Bg) and 1.07 + )
0.31 (By)
B hi tios:
e Branching ratios " .= |
0 _7 o 48 S 52 S4 58 S8 |
B(B8 — pu) < (5.8x10 7) @ 90% CL M(u n) [GeVic?)
B(Bf — pup) < (7.7x107") @ 95% CL
B(Bg — up) < (1.5x1077) @ 90% CL
B(By — Hi) < (1.9x107") @ 95% CL R — e e o
O limit on Bsis a factor of 3 better than previously N R e B> 6 Gevre]
published (CDF). 3o ' ' A
o ] ) w * this result with 171 pb™" 1
O limit on Bd Is slightly better than Belle’s o ]
X oL ]
[an)]
E
g L CDFIl Prelimi ;{5'F;::.'-'-'-'-'.""‘"""""""-'-'-'-'-'-'-'-'-'-'-‘-‘-‘-j
> L 90%% CL Upper Limits

Runll Integrated Luminosity (pb™)
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u

e measure Br(Bt — @K*)/Br(B* — J/@WK™) ratio using 120 pb~! of two track sample
o J/Y— i, l=u,e @— KK

. . - . . -1
“o CDF RUN Il Preliminary L=120 pb™ CDF Preliminary 120 +7 pb
G000 @~ KK o [ B*L JIWK®
E I $ > 701406 * 26 events
N s C
[} L
Q S 60
— | — L
g 80 s E
© o C
% | ‘g‘ 50?
O 600|- S F
e 40
o o
400[ g F
- - o 301i
E T
S Z
- c 20
200}~ 2?9
L S o E
n e 10 -
0 L ‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\ \\\\‘\\\\ L1l : +
0.98 099 1 1.01 1.02 1.03 1.04 1.05 1.06 1.07 RN BTN RN RS SR B R
) 98 4.9 5 5.1 5.2 5.3 5.4 5.5
My - [GeVicT] Mass (GeVic °)
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BT — @K™

-

N CDF Preliminary 120 +7 pb'1
3 22:,—Bi—> (pKi = Data BR(B - (pK)/BR(B - J/Lu K)
3 20[-22.8+6.7 events — Fit 0,014
§ 18:r @sideband B
< 16 : 0.012— |
2 F B osBelle
é E : 0.01;— %BaBar
g 10F [ l Tl 0.008— + CDF
il LTS :
DM b,
T o i IS 3
98 4.9 5 5.1 5.2 5.3 5.21G " g).s B
Mass (GeV/c
Br(BT — @K™) 2
= (0.68+0.21(stat) =0.07(syst)) x 10
Br(B™ — @K') = (6.9+2.1(stat) +0.8(syst)) x 10~°
PDG’2002 value

February 5, 2004

Br(B" — gK™) = (7.9%29) x 107°
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B hh elpge

« angle Y can be extracted from Bs — KK decay

« Amy/Amg side of the triangle is extracted from By — Bg 4
Mmixing measurements

BY — mrtm

b — u,clv Amy/Am (B, 4 — B, 4 mixing)

B+ — DK+ B’ — J/ YK
Bs— DK™ BY — K2
Bs — KTK~

February 5, 2004 Dmitry Litvintsev, Fermilab CD/CDF 28



B hh elpge

« signal is the mixture of:

B 5Kt
B — mmt
O _ _l_ NU 7T 77T
) BS — K™K 2 500 * CDF Run 2 Preliminary -
0 — =
B K-t S Ih
. o 400 N + -
 Requirements: R }
- displaced trigger tracks N b ++ ;
. ToF does not help (track pt 2 f
GeV) 200 -—
_ : +¢
« K/m separation of dE/dx ~ ;
100 | 891+47 signal events
1160 [ Mean 5.24040.002 GeV/c’
0 use kinematics to separate con- [ Width 0.03640.002 GeV/c"
tributions N S
7 Mass (GeV/c?)

1 numbers presented for 65 pb_l
(plot shown for 190 pb~—1)
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. B — hh results

mode |Yield (65pb™?)

B — K| 148 £17(stat) £ 17(syst)
B? — mrr | 39+ 14 stat%il? syst
Bs —» KK |90+ 17(gstat) + 17(sys
Bs — K| 3+ 11(stat) +17(syst)

Br(B° — 1)
Br (B9 Km) 0.26 +0.11(stat) + 0.06(syst)
O
Br(Bs — KK) B
Br(B° = Km) 3.714+0.73(stat) £0.35(fs/ fy) £0.81(syst)
O

N(B® — K~ 71r") —N(B% — K*17°)

Ao = N(BF o K ) TN S Kr) — 0.02+0.15(stat) 4 0.02(syst)

0 BaBar A, =—-0.102+£0.05+0.02
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+ R
vs luminosity e

CDF Runll Preliminary
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Bs MiXing

e Measurement of Amg
o _

unmix(t) = §e_rt(1 + COSAmst)

P

1 _
() = 5€ (1 — cosAmgt)
AL — Nunmixed(t) — Ninixed ()
" Nynmixed(t) T Nrixea (t)
Amg > Am,; as Re(Vis) ~ 0.04 > Re(V) =
0.007 => Bg fully mixes in 0.15 lifetimes

0.1 1 By mixing AmM4 =0.5 ps™

— COSAMgt

1

ymmetry
@]
@]
¢
]
{
/

Al
~
™~
~
N
AN

°

[7) N L
< \‘\\\ /’/’/
kS e VRS
X<-0.05+q T rrE e
= ]
1 Dilution: 0.05%
-0.1 T

o 2.5 5 7.5 10
proper decay time, t [ps]

[ In reality

Aix = DcosAmgt

where D = 2P —1 is the dilution of the flavor
tag and P is the probability that the flavor tag

at production is correct
Opposite side Same side

jet charge

trigger lepton (or hadron

= b—hadron

soft lepton —
P fragmentation K

SVT track

[1 Opposite Side Tagging (OST):
e JETQ jet charge of opposite b
e SLT soft lepton tag
e OST b— c— s => K™ on the other side
of Bg
[1 Same Side Tagging (SST)

e SST K Bsis likely to be accompanied by
K™ from fragmentation
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Taggers performance S

o 0(Aniy)sa 0 1/VED? where € = Niag/N, 5 — tagger efficiency. The higher £D? the better

[0 SMT
[] test SLT using high statistics £+SVT track sample. Trigger £ tags initial flavor.
[J identity charge of soft U

[ verify with partially reconstructed D/

CDF Run-Il Preliminary

= 08
S

= 0.7
=3

lepton+displaced track trigger (64 pb’l)

/ Isolated tracks

~

e eD3(SMIT) = (0.740.1)%
[1 SST _
0 test SST using fully reconstructed modes B™ — J/ (WK™ and BY — D°71" no oscillations

CDF Run Il Preliminary BY - J/YyK™* CDF Run Il Preliminary B* - D

d o T A gt

o 0.1 0.2 o 0.1 0.2
Proper decay length [cm] Proper decay length [cm]

= oe
0.5
0.4
0.3
0.2

Asymmetry
o o
N I
Asymmetry
o o
N I

o
o

eD?(SST) = (2.14+0.1)%
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B, sensitivity s

e there is some knowledge of the ingredients needed to measure AMms:
[0 Bgyield, S

[1 Flavor tagging efficiency, eD?
[1 Signal to noise, S/B

[J CT resolution, O;
L SeD? (Amsay)?\ | S
f = _— —
Sgni ficance > exp< 5 BIS

e Current performance hadronic modes only

] S=1600 events/fb~! 20 sensitivity for Amg = 15 ps~1 with ~ 0.5 fb~1 of data
1 S/IB=2/1
11 €D?=4% (projecting for SLT-€ and JetQ)
0 o, =67 fs

e With improvements hadronic modes only
(] S=2000 events/fb~t 50 sensitivity for Ams = 15 ps—t with ~ 1.7 fb~! of data
[ same S/B 50 sensitivity for Ams = 24 ps~1 with ~ 3.2 b1 of data

11 €D?=5% (w/ ToF)
0 o0; = 50 fs(event by event vertex + L0O0)

e Additional improvements
[1 Trigger and DAQ upgrades in 2004 and 2005
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I
Conclusion e

« New B-cross section, precision Heavy hadrons masses, lifetimes
and branching ratios measurements from CDF

Confirmation of Belle’s X(3872)
Best limits on rare B and D decay rates to U U

« First hadronic B-trigger provides wealth of hadronic B and D decays
« Results presented were obtained with (33-80)% of available data.
Expect many improvements soon due:
0 Increased statistics
0 Improved silicon stand-alone tracking (coverage up to \Iﬂ < 2

0 Use of LOO
0 Event by event vertexing

« CDF remains focused on Bg mixing measurement:

0 DAQ and Trigger upgrades aiming to increase B-hadronic band-
width are on the way

0 Work on Kaon SST using ToF
0 Work on jet charge OST

« Expect new results on heavy baryons and low rate modes
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