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Physics Motivations

Q Until now ch i wro
Until now charm Baryon sector 1s not c,u < S,C|
well explored for the Cabibbo- A o cos 0
Suppressed decay& 1—* oL C082 e(; Cab|bb0 FaVOI‘ed(C.F.)
High luminosity 1s needed. .
wt - -
O Singly charm Baryon A, (lowest mass c,u P d,s
charm Baryon) contains cud. A o< sin Cabibbo
(Massppg: 2284.9MeV/c?) [asin®6.  suppressed(C.S)
Q ¢ quark decays under weak Q  Tep/Tes =1/20

interactions to s or d quark.

Q 6.20.23 (Cabibbo Angle)
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Physics Motivations
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u B u B(AZF — A K1) 0.074£0.010£0.012 1 0.039 -0.056
PLB524,33(2002) pPRD49,3417(3417
B(AF > Ax™) Belle Theor(v :
0 3
. C K+ B(Af — X Kk+)| 005600140008 | 0,033 -0.036
wh .- 5 " | PLB524.33(2002) 1pRD49,3417(1994)
B(Aé > Z727) Belle Theory
c = s B(AF > AK 2t -
d 3 dAZ | pipioarh T T
u BAY > XK ntn~
At u B(AE > 27T T o

¢ d ™ OAT are statistically limited
C - UWith a large amount of data from BABAR,

d :
u b u U we can make precise measurements &
search for new decays.
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Integrated Luminosity and PEP-II

BABAR

PEP-Il Delivered 253 .55/fb
BABAR Recorded 244 D&/fb
BAEAR off-peak 22 68/fb

PEP-II top luminosity:
9.2 x 1033¢cm32s1
(more than 3x design goal 3.0 x 10%3)

PEP-II delivered 254 fb-!
BaBar recorded 244 fb’!

In this analysis: Runl-3 data: 125 fb-!
On peak at Y(4S) 112 fb1

Off peak 13 fb-1

[40 MeV below Y (45)]

PEP-11
Rings ™

Positrons

Low Energy Ring
BABAR Detector

High Energy Ring

=y
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The BaBar detector

Electromagnetic Calorimeter

144 quartz bars

Cherenkov Detector 6580 CsI crystals Instrumented Flux Return
(DIRC) e ID, n* andy reco 19 layers of RPCs

Good K,n separation
upto 4.0 GeV/c

SHs

BABAR 1is not only a B- factory
Charm pairs are also
produced at BABAR

| wurand K_ID

e* [3.1 GeV]

c(e*e"Pcc ) ~ 1.3nb.

Drift Chamber
40 layers
Tracking + dE/dx

Silicon Vertex

5 layers of double
sided silicon strips

Tracker

Babar Collaboration
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Analysis Method

J A Reconstruction

QA—> pr (64 %)

O Require a common vertex 80000[ BABAR
= 12510 preliminary
P (Z /2\ ) > 0.1 % 5 60000/
2
A Flight cut (3d) > 0.2 cm N
o 400001
O
U Mean:1115.90 £ 0.01 (stat.) MeV/c? 2
20000 —
Orus © 1.50 £ 0.01 (stat.) MeV/c?

1 1 1 1 1 1 1 | 1 I 1 1 1 -l- 1 L 1 1 1 1 1 1
K 1.105 1.11 1.115 1.12 1.125 1.13

Q Yield : 845300 £ 1286 (stat.) Mo (GeVic?)

J A Mass window: + 3 MeV/c2
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E"@ | 30 August 2004 7 University At Albany, NY L%




Analysis Method

J X Reconstruction

BABAR

dX—> Ay (100 %) 30000:—

125 b preliminary
o
1 Use same reconstructed A > [
§ 20000 [/ 3
Q Photon with E, > 100 MeV = / """"
0 i
> 10000
O Mean: 77.64 + 0.04 (stat.) MeV/c? .
Orvs - 4.0 £ 0.4 (stat.) MeV/c? -
, "oo5 w6 007 068 a6 o1 o1 01
O Yield : 58070 = 159 (stat.) My, -My,  (GeV/c)
d (Z — A) Mass window: = 10.0 MeV/c?
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Analysis Method

J A" Reconstruction
QA —AKY Kntn/ o)

25000}
+ +/ W+t -/t -
A2 (K K'n /= )Ez°m°?
2 F
L Background Suppression: P
%10000:
J Combinatorial + BB I
* 2 0:....|....|....|....|....|....|...... ol
X = / s/4—M > (0.5 0 01 02 03 04 05 06 07 08 09 1
p =P (51413 ) v
- +
Q ./s :Total center of mass Energy (p FOr A" —» A )
Q p* : C.0.M Momentum of reconstructed A"
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AN — A

X, > 0.5

12000

mooﬂi— & mﬁéﬁéﬁ 0 € =314 £ 03 (stat) %
©8000 — U Nigna = 33594 £ 367 (stat.)
> 0
ia{mn - 0 Mean =2286.6 + 0.1 (stat.) MeV/c?
E 4{}%5 O ogus = 8.0 £ 0.3 (stat.) MeV/c?

2000

of
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Yield / 4 MeV / c~

AT— AK'

X, > (0.5

BABAR | g ¢ - 250 + 02 (stat.) %

1200 12515 prefiminary
1000 O Ngna = 1164.0 = 106.5 (stat.)
e Q Mean =2287 + 1.0 (stat.) MeV/c?
600
- d o=5.5 = 0.7 (stat.) MeV/c?
400
2001

i Ll 1l | Ll 1 1 | Ll | Ll I Ll 1 1 | Ll Ll | Ll Ll I Ll 1
M6 22 om 23 2% 24285 25 255
M, k+ (GeVic)
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Measurement of A+§—> A K

N, * = 33594 +367(stat.) } x, >0.5
N+ =1164 + 106.5 (stat.)

g(A‘C" — AK"’)
e(AF > Axt)

<8K/Tt> =

= 0.781 £ 0.004 (stat.)

B(A¥ - AKY)

= (1/<€x;,>) * (NA™/ Nt
B(A_C'F—)Aﬂ—i_) (/SK/TE) ( AK /\TE)

= 0.044 + 0.004(stat.) + 0.002(syst.) ( BABAR ereliminary )

=0.074 £ 0.010 £ 0.012 0.039 - 0.056
(Belle) (Theory Predicts)
PLB524, 33(2002) PRD 49, 3417(1994)
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Yield / 10 MeV / c*

ANT— AK' '

x >0.6
p
- BABAR
40001 15 14" preliminary ~ =#=
i %3
30001
2000
1000
i | | | | I | | | | | | | | 1 | | | | 1 I | | |
95 2.25 23 2.35 24

M kenimy~ My, +1.116 (GeV/c)

€ = 15.8 + 0.2 (stat.) %

N.. .=2591 + 258 (stat.)

signal

Mean = 2284 + 1.0 (stat.) MeV/c?

=99 + 1.0 (stat.) MeV/¢?
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Measurement of A*— A K' " 7

N, * = 22173 +287(stat.)
x >0.6
Nyt - =2591 + 258 (stat.)
(AL > AK Yz 77)
<8Knnm> =

i > AL =0.442+0.004 (stat.)

BAf > AK 7z 77) * + oy +
B(Af > Az = (1/< 8K7c71'/7c>) (N/\K s TC/N/\TE )

= (0.266 + 0.027(stat.) = 0.032(syst.)
(First Measurement)

(BABAR preliminary)
(No Theoretical Prediction)
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AN — 2n

5000

=

=
-
[
o

3000~

Yield /5 MeV / c
| ]
[ ]
[ -
[ -

1000

ﬁ B4BAR

125" preliminary

2.2 2.25 2.3 2.35 ) 24
M(Z nt) " M(Z )+ 1.192 (GEWC )

2.45

d € =119 £ 0.1 (stat.) %

d N =12450 + 171 (stat.)

signal

0 Mean = 2286.0 + 0.1 (stat.) MeV/c?

d 6=6.7%0.1 (stat.) MeV/c?

Babar Collaboration

30 August 2004 15

M. Saleem 12
University At Albany, NY [/}




Yield /5 MeV / c©

500

[ £
(= (=

2

At— 2 K*

X, > 0.5

BABAR

12515 preliminary

d € =

d N,

signal

9.5 =+ 0.1 (stat.) %

= 387 £ 45 (stat.)

M O Mean =2286.0 £ 1.0 (stat.) MeV/c?

0 6=6.0 MeV/c?(Fixed to MC Value)
100
0 i Ll | | I — | I I | | | | Ll I | I
2.2 2.25 2.3 2.35 24 245 2.5
0 - 2

M k)~ M") +1.192 (GeVic)
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Measurement of A+§—> > K*

Ny * = 12450 +171(stat.) °
> xp > (0.5
Ny = 38745 (stat.)
F LK
<g.> = i((j\\+:z§+)) = 0.780 £ 0.001(stat.)
Blnf > 2K N N
BAt 52 z%) = (1/<85>) ™ (Ng™/ Ny, )

= 0.040 + 0.005(stat.) + 0.004syst.) ( BABAR sreiminary)

= 0.056 + 0.014 +£ 0.008 : 0.033 - 0.036
(Belle) (Theory Predicts)
PLB524, 33(2002) PRD 49, 3417(1994)
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Yield /5 MeV / c*

Search for A*g — YOK 1t 1

€ =54 +£ 01 (stat.) %
Nggnat = 41£ 51 (stat.)

c = 10.0 MeV/c?

Mean = 2285 MeV/c?

N2n+
Nyt * == 41 + 51

= 8785 + 131 (stat.)
(stat.)

> (0.6

P

1000
- BABAR +/4
| 12510 preliminary

800
- A*_ Signal Region

600

400}

200]

i 1 | | 1 | | | 1 | | 1 | | 1 | | | | | I 1 |
2% 2.2 2.25 2.3 2.35

M ki mi ) = Mg ®)+ 1192 (GeVic))

£ad 2> K777 77) - 390+0.002(stat.)
A= 1)
B(Af > = k72t 2)
B(AE == z%)
<3.9x102 @ 90% CL
(Upper Limit)
(First time search)

(Using Feldmans and Cousins Method)

Puzzle: why so suppressed ?
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Conclusions

(1 We report on the measurements of the Cabibbo-suppressed
decays :

B(az > Ak™)
Bat > Axt) 0.044 + 0.004(stat.) = 0.002(syst.)
B(AZT — Y K+)

Bat >s ) 0.040 + 0.005(stat.) £ 0.004 (syst.)

with improved accuracy.

(1 We also report the First Observation of the Cabibbo-
suppressed mode:

B(Af > A KT2t7n7)

Y 0.266 + 0.027(stat.) £ 0.032(syst.)
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Conclusions

1 We set an upper Limit at 90% CL on:

B(Aé’—)z K+7Z+7Z_)< 3.9 X 10'2 @ 900/0 CL

B(Aé¥ >z 7t)

(First Limit)
[ These results have been reported in ICHEP 2004,
Beijing.
U hep-ex/0408024
Babar Collaboration M. Saleem
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BACK UP SLIDES
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Measurement of A*— A K*

N,* =33594 +367 (stat.)

Nt =1164 £ 106.5 (stat.)
<gx.> = 0.78(relative efficiency)

X, > 0.5

B(AZ.L—H\KJF)

Source of

Systematic Error

MC Stat. 1.1 %
A Mass Cut 0.6 %
P 2 A Vertex 1.1 %
Cut

A Flight Cut(r) [0.2 %
X, Cut 1.1 %
Fitting 5.1 %
Total Syste. 55 %

Error

= (1/<ex;r>) ™ (NA/ NpT)

= (0.044 + 0.004 (stat) + 0.002(syst.)
(Our Measurement)
=0.074 £0.010 £ 0.012
(Belle Measured)
= 0.039 - 0.056 PRD 49, 3417(1994)
(Theory Predicts)

30 August 2004
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Measurement of A*— A K' " 7

Naoow =22173 14287 (stat.) | . < 0.6
Nk F- =2591 £ 258 (stat.)
<ex .., = 0.44(relative efficiency)

B(Af > A KTzt 7n7)

Sources of

Systematic

Error

MC Stat. 1.6 %
A Mass Cut 0.3 %
P 2 A Vertex 0.7 %
Cut

A Flight Cut(r) | 1.2 %
X, Cut 1.6 %
Fitting 10.1 %
MC Modeling | 54 %
Tracking 2.8 %
Total Syste. 12.1 %

Error

B(AZ’—)A 7r+)
=(1/< 8KTETC/7I>) . (N/\K T Tc/N/\Tc )

= (0.266 + 0.027(stat.) + 0.032(syst.
(First Measurement)
(No theoretical Prediction)

..;::= Babar Collaboration
@% 30 August 2004
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Measurement of A+§—> > K*

Sources of

Systematic

Error

MC Stat. 1.8 %
A Mass Cut 0.8 %
sz A Vertex 1.3 %
Cut

A Flight Cut(r) | 1.8 %
M; _, Cut 1.6 %
Xp Cut 1.5 %
Ey Cut 2.8 %
Fitting 8.0 %
Total Syste. 92 %

Error

Ny * = 12450 171 (stat.)
Ny = 387+45 Xy > 05
<gy,> = 0.78(relative efficiency)

B(A}L —> 3 K+)
B(Aé —> 3 7r+)
= 0.040 + 0.005¢stat) = 0.004 (syst,
(BABAR priliminary)
= 0.056 = 0.014 £ 0.008
(Belle)
=0.033 - 0.036 PRD 49, 3417(1994)
(Theory Predicts)

= 1/<8K/7c>) * (NZK+/ N2n+)

Babar Collaboration
B3 30 August 2004
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AN —Axn

Belle : hep-ex/0108003

1400 | i
N [
5O MEV 0o b |‘
1000 -
800 |-
s
oo iltpu
i b W
i Py ey
400 it 4
[ ¥ t
200 [ PR .
o oo
1.9 2 2.1 2.2 2.3 24 2.5 2.6 2.7
M(A"zHy — M{A") + 11157, GeV /2
FIG. 2. The invariant mass spectrium for the normalization mode AP — AYz+. The selection

requirements and fit are described in the text. The broad feature below the AY mass is due to

Al — ¥t decays.
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