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CKM Matrix
Wolfenstein parameterization
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The CDFII detector

LLE

- Yield:
»+ SVT based triggers

CDF Il Detector

Muon Detectors

- Tagging Power:
+ TOF, dE/dx in COT

* Proper time resolution:
+ SVXTI, LOO
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B. mixing:
measurement of
| Vigl /1 Visl
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Bs mixing
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mBs/de - 09830 PDG 2006
Am, = 0,507 + 0.005 PDG 2006

From lattice QCD
(hep-lat/0510113)
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Search for B, Oscillations
e Reconstruct B, decays

 Measure proper decay time precisely

o Identify initial flavor state (B, or B,)

O S;B\

_ L, _L,m®B
Effective tagging power: T8y pB
€= efficiency Of TGQQZF‘S vertexing and momentum resolution
D=1-2w w = mistag prob.
- m(B
eD? figure of merit . =(GL” mt ))@(i - ct
pr(B) pr(B)
eD2~15 % OST o, ~ 87 fs for hadronic decays
eD2~4 % SST o, for semileptonic decays is worse

7
Paola Squillacioti QCD 2006



BL— D-, 7, D, 3

CDF Run Il Preliminary L~1fb"
B —— data
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Signal Reconstruction
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Flavor Tagging

The dominant b quark production mechanism produce bb pairs.
We can define two zones:

Opposite Side Same Side
opposite ;
side kaon . Tt
fragmentation
K K
D meson
E—_‘%ﬁ—i
P.V. | B; |
Ly i
Jet Charge: the sum of - -
charges of the b-Jet tracks Mg
correlated to the b-flavour ct= nyTT
Soft Lepton (e.u) due to b—evX Same Side Kaon: for BY is likely to have
@ charge correlz;ted to b-flavour close in AR a K+ from fragmentation
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Result
Pmix/unmix(.l') ~ (1 t A D’rag Cos (AmsT))

CDF Run I L=1.01b"
| | Amplitude scan
g { e N Expect A=1 at
=0- ~ | N ; (A F |‘ true Ams
E { = datax=1o + . H {.
-1 data = 1.6450 H
data = 1.645 o (stat. only)
| ---1.6450
D  sensitivity: 25.8 ps”’
30 —data _ - -
20 - ---- significance=1% A - IOQ[LA O/LA 1(AW\S)]
10 . cpe
0 U/\/\vm__ S|9n|f|cance = 02 0/0
0 5 10 15 20 25 30
Am; (ps )

Am_ =17.31"7; (stat.) = 0.07(syst.) ps~
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Constraints on CKM matrix

Before

excluded area has CL>0.95

- r
| EPS2005

r T o v [ Tt ¢ [ ¢ 1t 1 1t [ Tt T 17
()
£
(A
>3
(X
>3

Pe
C}

0.5

-0.5

1.5
excluded area has CL>0.95 mo
| %
a % A
Yo 2 my
B s % ]
. g 2
sin 2P i )
i NS
SK ;
|Vub/Vcb|
o SK
sol. w/ cos 28 <0
= (excl. at CL>0.95) —
L itter 1
| EPS05+CDF
_15...,l...|i....|....|....|,...
-1 1.5 2

After
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—-0.002

=(.208
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+0.008
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(theo.)

Uncertainty already dominated by lattice calculations rather than Am,
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A step towards
CKM vy angle using
B—-DK



vy angle using DK modes
Cabibbo favored Cabibbo and color suppressed
u

vub

u b
< K \H c D
b Va c B- <
_ 0
s o S L
u u U U

STI"GTCQY : Several methods to extract y, depending on D° modes used

* GLW method (psz53483pL8265.172] USing
Dy (K1) + Doy (KK, 70T )

* ADS method [prL78,3257:r063,036005] USiInG
D%qy (K'TT*) + DOps (K* 117)

* Dalitz pri78 3257:Pr068,0540187 USING
DO — KO, w* -
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GLW method

o DB =Dl K)+T(B" =D K") From theory:
CP

DB~ — D°K" )+ T(B* — D°K*)]/2

Rep, =1+ r2+2r cosd cosy
A (B —D., K)-T(B*—D, K"

_ Acp, = 2r sind siny/Rp,
“* 1B =D K)+T(B" =D’ K"
A(B- — DOK-
r= ( D) ~01-0.2
Measure: A(B-— D°K)

o _ BB —D'K)+ BB - D°K*y

B(B- — D’n" )+ B(B* —= D°z")

> RCPt - Rt/R
R _ B(B-— D}, K )+B(B*—D., K*)

* BB =D .n)+BB —D’.1")

J
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ETn

DATA sample 360 pb!

CDF Run Il MC
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To reject most of the

<@mmmmm physical backgrounds, narrow
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fit windows [5.17,5.6]
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Likelihood FIT

Implementation of a Likelihood FIT using kinematics and particle

identification information

CDF Run Il MC

D" mass [GeV/c?]

5.15} B—-D"x

5.1F B —D°K

4.951

4_g_|Il||||||||||||||||||||||||||

D% mass vs momentum imbalance o

PT<PDO (X:I—PT/PD0>O
Py >= Ppo a=-(1-Py/Py)<=0

K - 7t separation: 1.5 O
forp>2 GeV/c

Future: add the TOF info
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AT Fit Results on 360 pb-!

‘ CDF Run Il Preliminary Li“t = 360 pb’

600—

- B DK
500[— | B—D"xw

I ' combinatorial background N (DO J'I:) = 326H + 38
400

N (D°K) = 224 + 22

300}
zoof
For same yields,

resolution is the same
- - : e U - S

52 525 53 535 54 545 55 555 56 as at B factories |
D" T mass [GEW::Z]

100}

BR(B* — DO, K*)
BR(B* — DO, 1)

R = = 0.065 + 0.007 (stat) + 0.004 (sys)

flav

World average R = 0.083 + 0.0035
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£

DCP modes

Run Il Preliminary  L_=360 pb’

m;-_ﬁu
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Q.BI I 4.9 5

B = Dgpn =[x ]
N(D__ 1)~ 100
cp

Moving to the fb! for the complete analysis: 26000 D%

Resolution estimate for R, and A, ~ 0.1 comparable with the
current resolution of B factories
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In addition B, — D_K We expected ~ 200 eventsin1 fb!

C

Final state of both sign are

V. ~1
accessible by both B, mesons with J s
similar-sized amplitudes b vubNAM U
_ ¢

B’ — D*K* B/

B’ — D'K*

S

D

A)

s s

B, oscillation then cause the Vis™A

K_
amplitudes to interfere <
b \/chA}\‘2 C
This is the cleanest channel to B’ D!

measure y (tfime dependent CP 5
asymmetry measurement needed)

0|
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Conclusions
CKM physics at CDF:

* B, mixing
Am_=17.317: (stat.) = 0.07(syst.) ps™
V, 1V, = 0.208 0 (exp.) 318 sheo)

Uncertainty already dominated by lattice calculations rather than Am,

* v angle measurement (GLW and ADS method)
First step:

BR(B* — D, K*)
— - ——— =0.065+0.007(stat.) + 0.004(sys.)
BR(B™ — D, 7")

R
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Proper Decay Time

* Proper decay time: ct = L,, M/py
» Impact parameter trigger — lifetime bias
e_t/T Limited number of patterns
p(t, 7) = < * R(t))@ Cut at |dg|>120 pm /

201.198
lifetime resolution

*

0.080
0.011
46156.992
2 0.007
S5 0.005
Ts 4828.033
0.029

5,
f
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5,
f,
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.Al} el

—_
o
PR T I ST T 1

» Efficiency calculated |
using B Monte Carlo and
an emulation of the trigger ..} B —

* Checked using B* — J/pK* & " + :

0.0 0.2 0.4
Proper decay length [cm]

Lifetime effi

LS an

(data - fit)
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Lifetime Measurements

CDF Run Il Preliminary L=1fb"
10° — data Decay Lifetime (ps)
; — fit BY — DT | 1.508 +0.017
E B.»D.@) | | B~ — D%~ | 1.638+ 0.017
S 10 + W randombkg. | | BY — Ds(3)7 | 1.538 4 0.040
: - il Still domi db istical '
le_J, * WA, A G till dominated by statistical uncertainty
)
o 107
(‘% ] k World Averages: hep-ex/0603003
° | | Decay | Lifetime (ps)
13 | Hw | } r(BY) | 1.527 + 0.008

0.0 0.2 04 r(B1) | 1.643 +0.010
proper time [cm] T(Bg) 1.454 + 0.040
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DATA sample 360 pb-!

‘ CDF Run ll Preliminary Li“t=BED pb"'

f_‘i_.: 700
X23D < 15 E EQQE-— B_—>Du1'|:'—>[|( i il
Isol > 0.5 13 5005 N(D° ) ~ 3300
2 __
L,,(D) wrt B >-0.0015 cm [: + i+ o
|do(B)| < 0.008 cm R TIO
EERLE UNTH
P, (track from B) > 2 GeV/c = =o'tk +
ARJ‘E,DO = (A(i)z + ATIZ)I/Z < 2 100;— +J‘+Hr£
9 15 s 51 : 5283 84 85 56
D" = mass [GeV/c?]
We select the sub-sample The cuts on the {sola'rign and
where the pion from B is a on ’rhg tridimensional x
trigger track permit to suppress the

combinatorial background
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Systematics

dE/dx 0.0015
Coneiatari
Mass resolution tails 0.0006
Input mass 0.001
D™ (1) 0.003

D™x (2) 0.001

MC statistics 0.002
Total 0.004

QCD

2006
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SVT: the hadronic B trigger

~~~~~~~ S B decay
Primary Vertex — \ /// /P
yx - Secondary Vertex
Impact Parameter (~100um)

COT track ( 2 parameters)

5 SVX coordinates

\

J beam spot

8 Impact Parameter
i (transverse projection
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—>Online Impact parameter
Available at Level 2 trigger (20us
latency)

->Convolution of transverse size of the
beam spot with the impact parameter
resolution of the SVT:

0=47um=35um(+)30¥m
o

SVT resolution Beam spot size

Impact Parameter distribution
FP.> 2 GeVlc; 12, < 25
1800016, = 47 um Offline o ~ 45 ym

—_ =
&=
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tracks per 10ym
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