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w Outline

* D@ and CDF Detectors
 Lifetimes in the decay A, - J/P A

* Relative Branching ratios of
B(A, -/, L V)/B(A, - A1)
« Measurement of o, xB(A, - Am)/c;°% B(BO - D*11)
 Limits on charmless decays A, - p1, A, - pK
« Form factor in semileptonic decays of A\,
- Relative hadronization fractions f, /(f, + f,)

* Summary, Conclusions, and Coming soon..
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w Motivation

* The Tevatron is currently the only running machine
producing beauty baryons

* Why study beauty baryons?
— Understand the lifetime hierarchy
OT(A,)<1(B,)CH(BY)<t(B*)

— Great system to test Heavy Quark Effective Theory
and non-perturbative QCD
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w Motivation

* The Tevatron is currently the only running machine
producing beauty baryons

* Why study beauty baryons?

— Understand the lifetime hierarchy
OT(A,)<1(B,)CH(BY)<t(BY)

— Great system to test Heavy Quark Effective Theory
and non-perturbative QCD

* HQET predictions are much more accurate for the b-baryon
systems than B mesons.

* Form factor study in semileptonic decays gives us insights in
non-perturbative QCD

— Probe decays with possible large CP violation, e.q.
UA, spP KA, -pTT
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w Tevatron Performance

Excellent performance of
Tevatron in 2004 and 2005

Delivered more than
1.5 fb!

recorded (D@/CDF)
- 12fbt/ 14 fb!

* high data ’raking
efficiency ~85%

Current datasets analyzed
- Up to 1 fb!analyzed

* The analysis shown vary

in range of integrated
luminosities
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DO & CDF Run Il Integrated Luminosity

through 18 February 2006

— CDF Delivered (from February 9th 2002)
— DO Delivered (from April 19th 2002)

CDF Recorded (from February 9th 2002)
— D0 Recorded (from April 19th 2002)
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DY and CDF Detectors
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DEJ /. Lifetime Fitting Approach

* Fit simultaneously for both mass and lifetime.
— Mass (PDF)
* Gaussian function for the signal region.
* First degree polynomial for the background.
— Lifetime (PDF)
 Signal;
— Exponential decay convoluted with a gaussian resolution function.
* Background
— Gaussian resolution function for zero lifetime components.
— Exponential decay for the short lived physics background.
— Exponential decay for long lived physics background.

— A negative exponential decay for physics backgrounds, where
Secondary Vertex is ahead of Primary Vertex.

* Alikelihood function was formed combining both the mass and lifetime
PDFs:

L= r_l [fsSu(M;)S, (A;,0,)+(1= fs)B, (M ;)B,(A;,0,)]
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w A\, Mass A - JIP A
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N, Lifetime
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Ay Lifetime Measurements

T\ /Tgeppe 05 0.6
——————r
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(91-958)
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+0.24
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250 pb™ (02-04)
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Ay Lifetime Measurements
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Ay Lifetime Measurements

Unofficial Average Ratio Fed 0.923+0.036
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Ay Lifetime Measurements
Theory Band | e~ 0.923+0.036
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First Observation of A, - /\C

Ap — A}  data mass fit hep-ex/0601003
1204 CDF Run Il Preliminary N =214+19 . .
------- Other B-meson decays Li'gmﬁ pb_1 HQET predICtS .

------- Other A, decays 0 + ~
1001 ....... Combinatorial background B(/\ b — N 1T )

Four particle B-meson decays RBR =0 "
B(B® - D'm)

1.7

u -
—— A, — Al K decays

Events / ( 0.02 GeVic®)

80-
504 * Provide means of
determining CKM matrix
40- elements with different
systematic uncertainties
207 than B mesons

bl

5.3 53 54 545 Hh5 555 5HB6 565 J. 5.?5 58 ._ WI” use to determlne the
At Mass (GerCE) lifetime of /\b baryon

opp /_\gX ) xR, =0.82+0.08(stat) £ 0.11(syst) £ 0.22(B(\'. — pK™1"))

Derived: — Rgzz~3.3 +/- 1.2 consistent
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Branching Ratios
B(A, - /A, L V)/B(A, - A_TT)

B(A, - A\, 1L V)/B(A, - A )~15 from HQET with 30% error

e 1 - 1
No1600- CDF Run Il Prehmmi 173 pb o 200 CDF Run |l Prellmlnary— 173fb
~ B . — D+ X B . — X
%1400" ..... D, reflection i _)_MK- ok = 600 mix > Aot 5
=1200/ g 500 = pKm
€ 800 &
S co0 € 300 b F
IJ>J 400'_ L% 200 N = 1237 + 97
_ /NDF=47.9/38
200+ 100 . prob = 13.0%
=% 185 19 105 : 2.2 2.23 2.3 2.35,
M(Kzr) [GeV/c T M(pKn) [GeV/c]

Measured: BN\, - A\ _uv)
Calculated with ~ B(A, - A 1)
Foparyor/ T=0-236: B(A, = A 1) =(0.41%0.19(stat O syst) 3% (P, spectrum))%

Derived: B\, - A\ _uv)=(8.1x1.2(stat)"} i (syst) £ 4.3(B(\, —» N\_11)))%
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Search for A, - p1, A, - pK

Theoretical predictions:
BR(A, — pm) =(0.9-1.2) x10¢ PRD 72, 051104 (2005)

BR(A,— pK) =(0.9-1.2) x 10
BR(A,— hh) <5 x10° @ 90%CL from LEP
experiments

CDF Run Il Preliminary L=193+£12 pb'1

‘Use B, - Krmas a
normalization mode

Events/15 MeVic?

\\
A, search window\ B_hh

%w where h, h’ stand for /K

50:— MC (Arbitrary scale) Result:
: A, - pK A, = pr BR(A,— hh) < 2.3 x 105 @ 90%CL
R.a"'él"s.lzlgsﬁi"}?a"'ia'[elv;zf
M(tm) (GeVic?) Improved Limit
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w Form Factor in Semileptonic
Decays of A, - /A, HV
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w Fit for the form factor

Test non-perturbative QCD:

Theoretical prediction for the form factor varies over a large range
wis the four velocity product between initial and final baryon

w=1 corresonds to “zero recoil’; A_ is at rest in A, rest frame, p and
v are back to back

Decay rate:
S dl” 5
9: ___  para , —_— = GK a) E a)
5 ..... Ag X
> .
I}

Isgur Wise functiTn is:
100 l.

gB (w) — gB (1) e -P2(w—1)‘

I ] DELPHI measured it:
>0 0> =2.03+0.46(stat) "7 (syst)

-1.00

. | D@ Run Il Preliminary sensitivity:
L gr="1""1"" + ----------- L-v ------ d J | | L L 1 1 L
S T I TR 1 R < S IV N N p? to +25%
(0)]
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Hadronization

* Test for difference of probability of hadronization of a b quark to

a b baryon between LEP (Z peak) and the Tevatron

CDF Runll Preliminary, 360 pb
-:.>(:)._ 1200 }NRS(GAC) =2343+ 100 —RS

M
—
® o
S &
S o

600[
400

Entries per 3

200}

L b b b b e b
220 222 224 226 228 2.30 2.32 2.34 22.36
mass(pKn) [GeV/c ]

I,

(fu * fa)
The average value measured from
LEP is using HFAGOS5 inputs, A.K In,

ratio: > (f.+f)
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] CDF Runll Preliminary, 360 pb’
2 2500 FNas(HA) = 4575 + 145 __ ks

:\ o b ey by by by by s
220 2.22 224 226 2.28 2.30 2.32 2.34 22.36
mass(pKn) [GeV/c]

=0.281+0.012(stat) " oa (syst) ooae (BR)
=0.124+0.021
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w Summary and Outlook

+ Tevatron is currently the only running machine
producing b-baryons
- Improvements in the A, Lifetime
- First observation of A, A, T
- First branching ratio measurement B(A, - A, uVv)/B(A, - A, 1)

- Improvements on the branching fraction limits of charmless
decays of A, , probing states with large expected CP violation.

- Extracting the form factor in semileptonic decays of A,; thus
understanding non-perturbative QCD better

- Tevatron will resume Run ITb ~ June 2006

- D@ has added a Layer O silicon detector.
* Provide much better vertex resolution. Hope to have a higher bandwidth
for B physics
- CDF improving silicon vertex ’rri%ger to allow increase of factor of 2
trigger rate. Improve tracking frigger and PC farm to increase
purity and utilize higher b physics rate
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w Coming soon...

* More results will become available this summer
- DO
« Form factor measurement in semileptonic decay of A,
« Updated A, - J/PYA Lifetime with 1 fb-!
« Measurement of A Lifetime in semileptonic decays using 1 fb-!

~ CDF

« Lifetime measurementin A, - A_TT
« Updated search for A\, - pKand A, - prtusing 1 fb"’

* Stay tuned for these exciting results from
Tevatron
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w Control Sample,B° - J/P Kq
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