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Big Picture : Why A, baryon?

e

I(J P) not yet measured; U[%‘}') is the quark model prediction.
Mass m = 5624 + 9 MeV (5 = 1.8)
Mean life 7 = (1.229 + 0.080) x 1072 5

_~This is all we know about A, ...

Now, Fermilab Tevatron is the only
facility that produces A, and allows
us to study A,.

cr = 368 pm

Ag DECAY MODES Fraction (T'/I)
= J/h(15)A (h1+28) x 1074
- Ai_ T seen

Ai_ a1(1260)” seen
» A:FE‘ vyanything 1] (92£21)%
- pT <50 X107
- ¢80 x107

Ay <13 x 1073
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HQET and HQE

@ Heavy Quark Effective Theory and Heavy Quark Expansion

B HQET and HQE predict the b-hadron mass, branching fractions and lifetime

> Assuming my, >> Aqcp, the 3-body dynamics is reduced to 2-body
heavy vs. light system.
» The b quark can be treated the same way as the nucleus in the atom.
> Little interaction between the heavy and light system.
> Relate the b-hadrons of different flavors
1
* Difference of b-hadrons are expressed in the power of m— and O (mb)

b
« Spin of di-quarks = 0, sub-leading order corrections are simpler than

those of B mesons.

Measuring A, mass, branching fractions, and lifetime tests
HQET and HQE

Independently from the B mesons.



CDF Detector

. SOIenOid C Central Calorimeter (E H)
entral Muon

» 1.4 Tesla | V
B Silicon Tracker N //% -

> |T]| <2 Plug Calorimeter (E/H) B . S | A

» Ovyertex ~ 30 Hm \ il Nee
B Central Outer Tracker Forward Muqa

(COT)
» 96 layers drift chamber,
up to |n|~1

» p /P~ 0.15% Py
» Particle ID with dE/dx

B Time of Flight

» Particle ID of low
momentum tracks

Forward Calorimeter (E)

) Muon Chamber Luminosity Monitor
» 4 layers drift chamber Time of Flight
outside the calorimeter entral Outer Tracker
< 1 Silicon Vertex Detector
> |T]| Intermediate Silicon



B Physics = B Triggers

B Huge production rates, 1000 times higher than at e*e-— Y(4S)
» o(pp — bX, |y| <0.6) =17.6 £ 0.4 (stat.) + 2.5 (syst.) ub PRD 71, 032001
B Heavy states produced
» BY, B* B, B, A, 5,

B Backgrounds are also 3 orders of magnitude higher \-
» Inelastic cross section ~100 mb W B"“*
» Challenge is to pick one B decay from ~10° QCD events V@(w
AV
/

B Di-muon trigger (lifetime, mass, branching ratios)
» pr(n) > 1.5 GeV/c, within J/'¥ mass window

CDF Run Il Preliminary
- P> 2GeVIc; 33, < 25
Fo4=47 um ﬁ

16000

B Two displaced-tracks trigger (branching ratios)
» pr>2GeVic, 120 um = dy = 1 mm, L,, > 200 um,
X pr>5.5GeVic

e
=]
3
[=]

L GBeam=33 Mm
14000

12000

B Lepton + displaced-track trigger (lifetime, )
» pr(w,e) >4 GeV/c, 120 um =dy, <1 mm, pr > 2 GeV/c

Tracks/10 um
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Lifetime, Mass, and Branching Fractions

First measurement of t(A,) in a fully reconstructed mode A, —» J/y A
dimuon trigger data t=1.25+0.26 £ 0.10 ps
To be compared with the 2004 world average © = 1.229 + 0.080 ps

Best single mass measurement A, — J/y A

dimuon trigger data M =5619.7 £ 1.2 + 1.2 MeV/c?

To be compared with the 2004 world average M = 5624.0 + 9.0 MeV/c?

y B(A, > J/y A)
B(B° > J/yw K))

O'Ab

Relative BR
dimuon trigger data Tgo

=0.43+0.12 (stat) £ 0.08 (syst)

To be compared with the Run | result Ratio = 0.27 + 0.12 (stat) + 0.05 (syst)

Best upper limit on A, charmless decays
two displaced track trigger data B(A, - pK+pn) < 2.2 x 10~ at 90% C.L
To be compared with the 2004 world average B(A, — pK+pr) < 5.0 x 10~ at 90% C.L



Branching Fraction Ab —> ACTC A, > ptKn?

B Data come from two displaced track trigger
B Background shapes obtained from Monte Carlo simulation:

mis- or partially reconstructed b-hadron decays
B® - D* =" data yield

L ——

Fitto A, mass: all reflections + exp. background

~e 160 "o 220§ ¥iIN,,, =110/129
> ' NSig =790 + 32 E ool mass(A,) = 5.6152+ 0.0030 GeV/c’
N 1a0 width(A,) = 0.0246 + 0.0000 GeV/c’
¥%/n = 0.60 5 N, =162 £ 24
< 1601~ N, =214+ 19
a
L=106pb g %

04.6 28 5 52 54 56 58 6
mass (D') (GeV/c?)

P.>6GeV/c T
o, (R )\ Bl 2AT) _ 0 89:+-0,08(staty0.11(sys)£0.22 (A, BR)
o ,(R>6GeVvic) B(B"—>D7)

, 65 ol
A 1 Mass (GeVic')







Why B(Ab —> ACMU)/B(Ab —> ACTC) ?

b =ome c b -
a2 - @Ac N —
d} = ) d} —

B Similar Feynman diagrams. Theorists relate hadronic BR to easier and calculable
semileptonic BR by factorization.

B Differential semileptonic decay width is related to 6 form factors, reduced to one in HQET

2 2 2 2
dr 2 (S8 HQET L m* +m’ —q
MV XR@) | = Cw) =, wherew=— >

g i
F Close form of Q(W) can be obtained using Large Nc Limits, QCD Sum Rules, and etc.
B Predictions of Jenkins (Nucl. Phys. B396, 38), Huang, et al. (hep-ph/0502004) and
Leibovich, Ligeti, Stewart, Wise (Phys. Lett. B586, 337) give a ratio of 15 with 10-30% error

2m m
Ap Ac

PredictedB(A, > ALuv)=6.6%, B(A, > ALz )=0.45%



How B(As = Auv)/B(A, —> Art) -

F If hadronic BR is known, we can get V, from the
semileptonic BR.

® Four charged tracks in the final state

® Control samples: similar decays in the B meson system
B(B° > D*uv) and B(B° - D™ uv)
B(B° > D7) B(B° > D"r")

B Relative BR is the yield ratio corrected for the efficiency, e.g:

T K-
+ — —
B(A, > Auv) NAb—>AC,uv_X E Ny A
+ - - P
B(A, > A mr™) NAb—>Ac7rX8Ab—>Ac,uv_ <
Ay Ac .
o T
But since we can not reconstruct neutrinos, several PV.:-.‘.‘I&.E:
backgrounds can fake our semileptonic signals in the data .... e
AbAAZn'
M ¥ ¥ — pK'n*
+ — —
B (Ab —> AC,U V) _ (N Bmix = AcuX B Nbg)>< gAb—>AC7r
+ —_
B(A, > A7) NAb—>Ac7zX‘9Ab—>ACyV_



Control Sample B® — D*X, o~ pos, 0o s ke

Inclusive Semileptonic Signal Hadronic Signal

CDF Run Il Preliminary 173 pb CDF Run Il Preliminary 173 pb ™

~J
o

QN

“ =0 . =0 o ]
O S ¥ E G . _ g DK
5350' B~ DX > 60- 5D % + —B° :: D*p
0 — D b P
0300- -»Dm 2 =K —B —»D*X
E250- ~Kn! o ok N=106+11 ¥?/NDF=20.7/12
h N=1059+33 | N 40 orob = 5.4%
8200- @ N
2150- S
6100 01 20
> +2INDF=107.7/93 .
L 50. orob = 14.1% 10-
0

074 075 016 017 018 46 48 5 52 54 56
M(D°n)- M(D") [GeV/c] M(D ) [GeV/cT



Control Sample BY —» DX, D* — K

Inclusive Semileptonic Signal

1 - D; reflection

__CDF Run Il Preliminary 173 pb ~

B DX

— Kt

mix

N =4720 £ 100

+ +
7°INDF=34.4/31
~ prob =30.7%

18 185 19 195,
M(Knm) [GeVic

Hadronic Signal

CDF Run Il Preliminary 173 pb "'
o 1807 L _
+ — o
3160 BU—)»DTL'_ ? - Dp/D'n
O19] Kmnt —B - DX
N =579 + 30 +*/NDF=80.0/91

prob = 78.9%

i

5 5.0

5.4 5.
M(Dn) [GeV/c”



Signal Sample Ay —> AX A >pkr

Inclusive Semileptonic Signal Hadronic Signal
700 CDF Run I Preliminary 173 pb R - CDF Run Il Preliminary 173 pb
QN 2
O S— 4. O o 1/NDF=122.9/111
S 600- By AC“)_( S Ag= AcT o orob = 20.7%
0 ©200: - p'Kmt
3500 2 W N=179+19 |
~_ 400 81 50-‘\"\ :égﬁé};rg B reflections
2 S |0 e O A
QCJ 300 1 t _91 00 | I -------Comblnabtorlal background
- \
LI>J 200- N=1237197 G>J \
100 V2INDF=47.9/38 | (1] 90 \
prob = 13.0% R
2.2 2.25 2.3 2.352 L 5 55 6 65 7
M(pKn) [GeV/cT] M(A_m) [GeVic ]



MC and Data Comparison

We used MC to obtain relative efficiencies of signals and backgrounds.

® Compare MC and background subtracted signal distribution in the data.
¥ Tune our MC if MC and data disagree, e.g: pT of b-hadron, M(A_u)

70
60f
50f
40f
30¢
20}
10F

Prob:43.8%

- Data
—-—MC

18CF
160G
140
120
100t

80F

o)

40F
20}

O:.I...

- Data
-—MC

Prob:79.3%

s

O 85652 50
P/(B%)[GeVic]

80F - Data ﬁrob 18.7% 35 - Data
70p ~MC -i-lg | 30¢
60 rd 250
50F b
40F 200
30f 15¢
20k 10¢
10k 50t
5385 4 is 5 y
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: ooy o b o by ey o by v e By BR
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Pr(Ap)IGeV/c]

12¢
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80}
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40F |
20}
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M(A 1) [GeV/c?]



Where Are the Semileptonic Backgrounds From?

B Background signature: a (charm, muon) in the final
state and passes our selection cuts

» Physics Background
» Muon Fakes

» QCD b5,cc‘:

FCPO3 Shin-Shan Yu 17



Physics Background

B Physics Background — AT
» b-hadron decays into a charm, ::b:tggggiﬁl‘:
a u and additional particles, _Asﬂgf[,pv
Y — + 4
eg U N : A‘Lb—? g'\cIE II:'|..1V
S L= Monte Carlo
+ — > 10 B A~ Ty
A b A c (2593 ):u |4 0 g —AE—E:IEDH‘E'
A+ + - 2 3 | —Aﬁifi?rm\’
— T ﬁ 10 Ah_mcj_,—'—l_‘_l_u I_—|_._
N -
» Reduced by the M(Au) cut 3 Lf : ,
. | —_—
» Normalize the amount to the 5 10 2 e ]
measured hadronic signal > B =
I R e
B 10 3 = E= |
N Z physicsxgphysics - - |
physics _ i i Eé I——_i_
N, . . B x&.. g l al
hadronic hadronic hadronic - _|_
—I|IIII|IIII|IIII|IIII|IIII|I|III|I
» BRs come from PDG, 2 3 3.9 4 49 0 99
: : 9
theoretical estimate and M(Acp)[GeV/c ]

preliminary measurements
» 10~40% contribution



First Observation of Ay —> A, uv, Ay —> Z UV

B First observation of several A, semileptonic .
decays that can fake the signal A, > A+,uv

C
» Estimate the BR based on the observation

mass

2.5

2.4

2.3

2.2

32

A(2625)
A,(2593)

12

A, -type L. -type

N /1.5 MeV/c?

30[
20

10}

M(Ac)-M(A)

N /1.5 MeV/c?

N /2 MeV/c?

35f

30

25F

15F
10F

CDF Run Il Preliminary 360 pb-"

-Ac sideband

0.20 0.22

0.16 0.18
M(Acm)-M(Ae)  [gevic?]

0().14 015 016 017 018 0.19 020 021 022

CDF Run Il Preliminary 360 pb-*

20F

i A(2625)

E_ P A, sideband

A(2593)

0.30 0.35 0.40
M(AtT)-M(Ae) [Gevic?h



How to Obtain B(A, > A m)?

¥ Make use of previous CDF measurements

o, (R >6GeV/c) B(Ab_n\cﬂ)
o (R >6GeV/c) B(B°—>D‘ )

=0.82+0.08(stat)+0.11(syst) £0.22 (A, BR) CDF Run | fb;rW“ =0.236+0.084
d

Iy

R e
o 400 E b
B However, a A, MC P spectrum using fully §o E‘”’:“
reconstructed decay was not available 2 = 2%
t 0.4
for CDF | e ?
: T 5 CEM
> Correct the CDF | f,,y00/fq Using measured 8 ¥ UTRAE. AU~ [ 30 AUPRNTRIIINTRN |
P spectrum P, of B hadrons [GeVic] PUN [GeV/e]
» Acceptance correction o T
» Different P; thresholds affect the ratio: 2 5 :EZ Er"-“_
10 GeV/c vs. 6 GeV/c 2 E ool
£ 309 5 |
B —~ 0.4
o, (R >6cevi +0.24 z %,
=0.63+0.23(stat+sys) (pT) 3 ol ) | ~
O-BO (PF >6GeV/) -0.14 % 5 [ TR R T 45§ 10 12 14 16 18 2

P; of B hadrons [GeV/c] PN [GeVic]

B(A, > Az )= (0 41+0.19(stat+ sysl) (pT)j

Consistent with the prediction 0.45% (Phys. Lett. B586, 337)



B Muon fakes K

» p, K, ©t fake muons

» ctand muon d, cuts suppress fakes
from the primary vertex

» Our fakes mostly come from b decays. P
» Weight “charm+TRKg,;,” events with | A+
muon fake prob. Ab,c; c ot
» Fit the weighted mass o .l.-
» ~5% contribution Hronenchs :
i PV. d
+_.
- pKr*

FCPO03 Shin-Shan Yu 21



QCD Pair Production

B QCD: bE, cC

» charm and p come from different b- or
charmed hadrons

» b, c quarks are pair produced and
fragmented into two hadrons

Suppressed due to the ct and P(n) cuts
Rely on Pythia MC
Most sensitive to gluon splitting

Compare data and MC single hadron
production -> 10~40% difference

» 1~2% contribution

¥y ¥yyvyy




Semileptonic Background Summary

Nb_q/NincIusive (%)
Acp | Dp |[D*p
Physics 9.8 40.0| 15.0
Fakes 3.2 49| 4.3
bb,cC 0.2 1.2 0.9
Total 13.2]| 46.1| 20.2




Relative BR with Statistical Uncertainty

B(B° > D'uv)

— — =9.8+1.0 (stat)
B(B">D"7n")

B(B > D" uv)

— —— 2 =17.7+2.3(stat)
B(B"—>D"7")

B(A, > A uv)
B(A, > ALx")

= 20.0 £ 3.0 (stat)



Systematics

B Physics background and hadronic signal branching fractions
» Measured: from PDG
» Estimated or Unmeasured
» 5% for charm decays
» 100% for b-hadron decays

B Mass fitting model
» \ary the constant parameters in the fit
» Several background shapes come from inclusive MC
» vary BR of the dominant decays

B Muon fake estimate
» Data sample size for the measurement of muon fake probability
» Uncertainty of the proton, kaon, pion fractions in the hadron tracks

B MC modeling of acceptance and efficiency
> pT spectrum
> muon reconstruction efficiency scaling
» QCD process
» detector material
> A, Dalitz structure, A, lifetime, A, and A, polarizations
» A, semileptonic decay model

FCPO03 Shin-Shan Yu 25



Uncertainty Summary

B(A, > ALuv)

B(B° > D'uv)

fractional uncertainty (%)

B(B

B(A, >Az) | B(B°>D'z) | B(B°>D"x)
Measured BR +3.5-10.5 +8.2 +23
Estimated BR +25 +9.2 6.2
CDF Internal
Mass fitting +3.2 +4.1 <x0.1
Pt spectrum +1.4-2.5 +3.2 +2.2
Detector material +1.1 +1.7 +1.3
Muon fake +0.9 +0.7 +04
€ scaling +04 +0.5 +04
bb,cC +0.2 +2.2 +1.3
A, A, polarizations +1.9 -- --
A Dalitz +0.4 -- --
A, lifetime +1.1 -- --
A, decay model +29 -- --
+6.0 6.1 +3.4
Statistical +15.0 +10.2 +13.0




Control Sample Result

B(B° - D'uv)
B(B° > D7)
Consistent with the 2004 world average 7.8 £ 1.0 at the 1lclevel

=9.8+1.0 (stat) = 0.6 (syst) £ 0.8 (BR) = 0.9 (UBR)

New world average ratio 8.3 + 0.9

B(B° > D" uv)
B(B° > D"rn")

Consistent with the 2004 world average 19.7+1.7 at the 0.7c level

=17.7+ 2.3 (stat) + 0.6 (syst) + 0.4 (BR) +1.1 (UBR)

New world average ratio 19.1 +1.4



Sighal Sample Result

B(A, > ALuv)

C

B(A, > A7)

+0.7
=20.0£ 3.0 (stat) £1.2(syst) 5 (BR) £ 0.5 (UBR)

BR(Ay— Acpv)/BR(A,— Ac) B Experimental Uncertainties
N dominated by:
' > Data sample size

» Measured BR B (Ap — Acn)

» Reminder: physics backgrounds
Ours|- S — are normalized to hadronic signal

- » Dominated by the uncertainties on
the production cross-section and

— — e}
18] o o (=]
L L] 1] 1 I L] 1 ] L] I L] 1 L] L] | 1

B(A,>pKmn)
Huang|- —e—
Jenkins}- s
Leibovich}
Ligeti|
Stewart|

Wisel




B(A, &> A, pv)?

Combined the ratio of BR and B(A, -A_r), we have

+1.1
B(A, > AL V) :£8.1J_r1.2 (stat) " 6(sysl)i4.3 (B(A, —>A+c7r‘))j%
Consistent with DELPHI result (Phys. Lett. B585, 63)

+1.1 +1.6
B(A, > ALu )P = (5.0 09 (stat) . 2(syst)] %

Weighted average
B(A, — AL v)VOR-P=(55+1.8(stat+sysD) %

Also in agreement with the theoretical prediction 6.6% (Phys. Lett. B586, 337)

B |V,| Exercise

» Plug in the weighted average and the theoretical slope parameter of the ISGW
function into the formula for B (A,—A_ 1)

A, |V, |=0.038+0.006 (exp) + (0.002 ~ 0.006) (theory)

Consistent with the |V | from DELPHI measured with B->D*lv decays
(Eur. Phys. J C33, 213)

B meson |V, |=0.0414+0.0024 (exp) + (0.0018) (theory)&



First Observation of A, > A T T T

B Data come from two displaced track trigger
E A, 7 n Dalitz structure study in progress

CDF Il Preliminary: A, — Am, Ag — Abrat, A, — pKn

o 140
3 1o % N(A,37) ~ 120 candidates
O L)
= Iy
o 100}
R P \
CDF Il Preliminary: Ay = A, A, = AT T 80— N
o ?'_ — l o L .
o 7 D o N
o 5:—_ 40— b %+ 4
g - Nl A4
— r — d +
o 4 20— Dy
E B TING A f::_l
g 0_|I|||IIII|IIII|IIII|IIII|IIII|IIII|I*III|IIII|QIII
w

i

514 52 53 54 55 56 57 58 589 6
m(A, 37) (GeV/c’)

| :

55 EI.D
m(A.n ) (GeV/ic?)




Conclusions

First time A, lifetime is measured in a fully reconstructed decay
Best single mass measurement

Improved upper limit of B(A, - ph) by more than a factor of 2
First unambiguous signal of A, > Acrnt

First measurement of gy (B>6GeVic) B, —>AT)

o, (R >6GeV/c) BB’ —>Dnx)
B First measurement of B(A, >Au V)

B(A, > A7)
B Both ratio and absolute BRs are in agreement with the prediction
B First observation of A, »> A, Ay, = A, pv, A, > X, tuv

FCPO03 Shin-Shan Yu 31



FCPO3

What Do We Know About Ay Now?

Mass m =5619.9+1.7 MeV/.c.:2
Mean life 7 = (1.229 £ 0.080) x 1074 s

cr = 368 pm

.dg DECAY MODES

Fraction (I'; /)

J/4(15) A
.u'"l;l_ T

AT 21(1260)
A v

pK + prn
A wt
A~y

A (2593) *1v
A (2625)*1 v
2l

DI 1 RV

(4.7+2.8) x 104
(4.1 £2.0)x 103

seen
(5.5+£1.8) %

<2.2x10°

seen

< 1.3 w 103

seen
seen
seen
seen

Shin-Shan Yu 32



B Most analyses are still statistically limited, more data in the future
will improve the result

> A, — Jly A lifetime analysis with 5x data expected
B TOF+dE/dx combined PID will be used in the search for A, - ph

B f .onfqUSing the lepton+displaced track trigger data anticipated

aryon
B Lifetime and branching fraction measurement from A, > A.nnn

B A, —> A, pv form factor

B A, polarizations

FCPO3 Shin-Shan Yu 33






Tevatron & CDF LuminOSity

Collider Run Il Peak Luminosity
Year 2001 2002 2003 2004 2005

Month4 71014 7101471014710 1 4 B Record peak luminosity
1.40E+32 1 40E432
1.27 x 1032 sec' cm-2
1 0E432 } 1 2E3
May 12, 2005
100E+32 1.00E+32 é
g ; Year 2002 2003 2004 2005
EE.EI}EB‘I -BEIIZIE+31§ - M()llth ll 4 |7 lﬂl 1 4| 7 llﬂ 1 4: 7 1|4
5 S H',g}mn:-
o R R ~975 pb* delivered
A0ET A0E , g 800 - ~775 pb'to tape
s |
2ME1 20EH E ﬂm?
0.00E+00 =+ 0.00E+00 E h
ﬁ 400_-
2001 Delivered |
‘;Peak Lurninosity  Peak Lum 20X Average‘ To tape
B ~775pb on tape (Run | = 100 pb-1) 0771000 1500 2000 2500 3000 3300 4000
B ~400 M events from the displaced Store Number

track trigger



60

50

40

30

Events/10MeV/c’

Lifetime Ab —> J/ |V A Jy -t w, A —pt

B First measurement of t(A,) in a fully reconstructed mode dimuon trigger data

CDF Run II Preliminary, L = 65 pb’l

[
— A, > JY A

" 46 19 signal candidates

A

10— —
0 | | |
5.40 5.50 5.60 5.70
Ay Candidate Mass ( GeV/cZ)
CDF 1l

5.80

A, > Adv (A, = pKn) 1=1.33+0.15+0.07 ps

CDF Run II Preliminary 65pb'1

103|§

10°

EI H| |

'Unbinned Likelihood Fit To A, Lifetime

ct=374 +78 (stat) + 29 (syst) um
— signal region fit

— background fit

1 Illllul Ly

Events/40um

Wit}

B mass szdeband

U

JN et um

T(A,) = 1.25+ 0.26 (stat.) £ 0.10 (syst.) ps

2004 World average t(A,) =1.229+0.080 ps



MassAb —> J/\V A Jy->uuw, A>p'm

B Best single mass measurement Data come rom the dimuon trigger
B Calibrate mass with the J/¥ sample

A, mass =5621.0 £ 4.0 £ 3.0 MeV/c?

- 1 Delphi T
CDF Run Il Preliminary 220 pb P 5668. + 16. + 8.

N 35
--9.. A - J/w A N(Ab)=886i123 -
E’ :: B Fit Prob: 23.3% Aleph T se14 4 21 4 4
1 CDF -
© 2 5621.0 + 4.0 + 3.0
a
S 15 | CDF Il (this) * c6107+ 12410
> - L. . L .
w10
Y AR S AU i
83 54 55 56 57 58 59 World ——  ioion
. 2 average .0 £ 9.
A, candidate mass [GeV/c ] ‘ | ‘ ‘ ‘
b 5575 56?\%(/\?)6%?/@\5/]650 5675
CDF I M(A,) =5619.7 + 1.2 (stat.) + 1.2 (syst.) MeV/c?

2004 World average M (A,) = 5624.0 % 9.0 MeV/c?



Branching Fraction Ab —> J/\V A Jy->u uw, A>p'm

B Data come from the dimuon trigger

T B2 IV A) _ 574 0.12(stat) £ 0.05(syst)
o . B(B° > J/y KO

B

B Pion from the A is soft, can not rely on the MC to get the tracking
efficiency for pT < 0.5 GeV/c.

» studied by embedding simulated signal hits in the J/y data.

CDF Run Il preliminary

Candidates / 10 MeV/c?

25; o I - IN(IAb)§=3I3.2Iigl.2 I ; E‘ 1.0k | ‘I...!.============€======,--,-,;======= ,,,,,
N Width = 8.8 MeVic 2 | 2 - 5 -
20t 'L | . é 0.81- o] =
X a4 ] o -
5[l 1 w+ ; ] 0.2 -
8 T |5-i7l — ':éﬁ o '0i5' — '15!0' — '1i5' ——>0
M{pppn) GeVic p; GeV/c
o)
B B(_Aob . /WAO) =0.43+0.12 (stat) £ 0.08 (syst)
c, B(B">J/yK),)

B



Search for Ab —> pK, pTC

Data come from two displaced track trigger

Mohanta, Phys. Rev. D63:074001,2001
Prediction:

» B(A,- pK)=(1.4~1.9)x10
» B(A,— pn)=(0.8~1.2)x10
» compare to
B(BO - Knx)=(18.5+1.1)x10®
Normalized to B(BO - K~x)

Assigned © mass to both tracks to
maximize the separation from B - hh

Large CP assymetry O(10%) expected
Improved previous upper limit

Events/15 MeVic?

ra
n
=

ra
=]
=

150

100

50

CDF Run Il Preliminary

L=193+12pb"

MC (Arbitrary scale)

A—>p

A, search window

5

CDF Il B(A,— pK+pm) <22 x 10at 90% C.L

PDG 2004 B(A,— pK) <50 x 10at 90% C.L
PDG 2004 B(A, - pm) <50 x 10®%at 90% C.L



Control Sample Analysis Requirements

Do 7B and UB Four tracks
P erd) <16 3 pT> 2.0 GeV/c r X2r¢ <17
B C’C>—70},lm B 120 MquOS.1 mm P C’C>200Hm
® p;(D*)>5.0Gev/ic ® Inl<0.6,fiducial to B p;>6.0GeVic
B [M-Mops| <30 central muon chamber
Semileptonic Hadronic
B Muon matching x%, < 9 B |D*-D°-0.1455|<3 o
B 3.0 < Four track mass < 5.3 GeV/c? B N=106+11
B N=1059 % 33
D+ Mg and Ha Four tracks
B2, <14 B p>2.0GeVic B %, <15
B cr>-30 pum : |12|0 Hom;ff’; <1 ITm B cr>200um
n| < 0.6, fiducial to
¥ pr>50Gevic central muon chamber ¥ pr>6.0Gevic
Semileptonic Hadronic
®  Muon matching %%, <9 B | Mp-Mppgl <306
B 3.0 < Four track mass < 5.3 GeV/c? B N=579+30

B N=4720+100



Signal Sample Analysis Requirements

At 7B and MB Four tracks

] erd) < 14 [ ] pT> 20 GeV/C B erd) < 15

B ct>-70 um B 120pm=d;=1mm B ct>250 pum

P > 50 GeV/c B |n| < 0.6, fiducial to

P central muon chamber ¥ pr>6.0Gevic

Semileptonic Hadronic

® Muon matching %, <9 B | M Mppgl <30

B 3.7 < Four track mass < 5.64 GeV/c? BE N=179 + 19

B N=1237 + 97
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Consistency Check

BR(A.— AZLV)/BR(A— Alr)

! Runs156487

' Run 159603-1643

- Run 164303-1663

. Run 186329167717

Ttk 'z at Wl > Diem
trk z at CMU < Dem

rd-trk vertex z = Dcm
4-trk vertex z< Dcm

||||||||||||||||||

P,m,y '8 Gevic
P l',.hﬁ:l = B GeVic

cr(dtrks] = 004¢c
i ct(d trks;usﬂmcm

ns-m. -=:I'4

xg s 05}
<M. <7 GeVic"
3 ?-dm..,-a 3 GeVic
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