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Motivation %

« Rare decays: BFs ~ 10° - 10° t
* Mainly b—s loop, b—u tree and b—d loop diagrams

Antibottom

(hence good place to look for New Physics) Quark,
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Antistrange

* Very rich phenomenology:
large DCPV (direct CP violation), =
a, v, loop B, Vs tree 3,
Kn asymmetry puzzle,

B—VYV polarization puzzle...
« Hence will show a (personal) selection of topics...

dowin
Quark
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Experimental issues

mps = \/(5/2 +pi - pp)?/ Ei — P,
* mg ~ Mass of B, good against continuum

AE spots misreconstructed true B events
L,/L, ~ shape of event in CM frame

" .continuum signal

signal

TR ‘-0‘.4""’:8.‘; 00204 o6 0.8“L;‘-h1 Jetty ~Spherlca|

L,
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Use kinematical and event-shape variables to discriminate:

AE = B} — /3/2
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Large DCPV: B*—K*n™;

- ks

Rho wide — overlaps with other resonances (e.g. f,) — interference
— need Dalitz-plot analysis of K'n'n~ — fit relative magnitudes and rel. phases
« Sensitive to DCPV in decay rate asym. but also in relative phase asym.

« Sheds light on n spectrum: need £,(1270)K*
and scalar of mass m = 1479 + 8§ MeV, width I' =80+ 19 MeV ( ~f,(1500)?)
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B*—K™n*n~ (cont'd)
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» Helps with (poorly known) Kz spectrum: K,*(1430) present,
LASS best description of S-wave, but not perfect?

A(K*1t") ~ 0 (as expected in SM); DCPV hint in £,(1270)K*

Babar: B*— pOK+ evidence of DCPV at 3 70

Events / (0.03 GeV/c?) ,

Yks

1 Good agreement
1 with some theory
: predictions’™ and
1 with Belle:

Ap=(30£11711 )%
(AIP Conf.Proc.814:680)

06 07 08 09 1 1.1 0.7 08 09 1 1.1
m,, (GeV/c?) m., (GeV/c?)
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KK S-wave: K'K7" & K*K-K" %

400;b““ s
o D 1 PRL99:221801 -
BF =(5.0£0.5+0.5)x107° B* K K- 1
(429 + 43 events, 9.60) 200 + E
« Broad peak at ~ 1.5 GeV/c? in KK mass 100 | ' b E
 No ® — peak not coming from ss ? 0 : & — Y e
; 250""I""I""I""I""I""I""I': 012342;
] m., +..
s h PRLO9:161802 < (GeV/
3 2 BO_LK+K-KO 1 Scalars at~ 1.5 GeV/c?also in
S 1s0H 1 B’-K'K K’ and B*>K'K*'K":
P - L m=1539+20MeV, I =257+ 33 MeV
g 100 —
> B i .
“o 5ol - B—KKK modes dominated by
o 1 non-resonant which is

" not uniform in phase space
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NP in b—s loop? c.f. Ap(At) of b—c tree

Dalitz extracts [ instead of sin23
B.sr at 4.50 (K'K'K)
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B—a s and a %
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. TD B%—a,(1260)r measured o= ( 78.6 + 7.3 )° (PRL98:181803)

 Loop diagram pollution — a7
« Bound Aa = |a—0,| from SU(3) (PRD73:057502)
— need BFs of B—a,(1260)K, B—K,(1270)r, B—K,(1400)n

. Observed  BY—a,(1260)K* (5.10), sop B*—a, KO A TES

(PRL100:051803) B*—a,(1260)*K°(6.20)

Events / 3 MeV/c?
N
<

BF(B"—a, (1260) K")xBF(a, »n'nt ) = W A iy

=(82+ 1.5+ 1.2)x10°
BF(B*—a,(1260)"K")xBF(a,*—n'n*n") =
=(17.4+£2.5+2.2)x10°

PHENOO8 - Madison, Pablo del Amo Sanchez, L 1 12 14 16 1.8
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v (CPS): B"-»K ", BO—>KS7I+7I_%

« v from K*'n — Kz interference in K" (CPS PRD74:051301

Cancel loop diagrams using isospin: & GPSZ PRD75:014002)
r , N
— . _ *1
II\, 00°\/2 A;; = Amplitude ( B"—K"n')
¢ T=A,+Ay V2
A, + angle between X and X is 2y
-’ (in the absence of EW loop diagrams)

— need |A;| and rel. phases @, ¢, Ao
AgyN2 — need Dalitz analysis of
B*—K*nn' and B'—K'n-
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v (CPS): B"-»K ", BO—>KS7I+7I_%

MMMMMMMM - D R e e N N 0
+ |A,| < BFs, so well measured, small errors ? 0 v 0

2 M B'—»K'ntn’, -

* A measured in Dalitz B'-»K ' § C arXivi0711.4417

— only 1 min in likelihood, reasonable error ~31° " E

2E ,, E

* (¢, @ measured in Dalitz B>->K*nn° LsE (P E

— likelihood has 2 minima within ~ 10 RN

. (],5:
— weak constraint on y Sl N
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Conclusions %

« BaBar is exploring many interesting topics in
Charmless B decays:

Large DCPV: BT K™t (3.7 o in p'K")

scalar and NR in KK: B*— K*K—7#* & B—>K*K-K"
B¢ from B—p'Kg, fiKg, PK? & high mass KKK
Y via CPS — GPSZ: B*—»K*nn’, B'»Kn"n-
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...among many others!
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The BaBar experiment %

BABAR Detector « Asymmetric energies:
P 1.5T Solenoid boost By = 0.56
« Vs=10.58 GeV

= m(Y(4S)) ~ 2 m(BY)
so e'e—Y(4S)—BB

Instrumented
Flux Return

Drift Chamber

ST

« SVT: 100um resolution
in Az ~ Byct =250 um
 SVT: good eff
for low p, tracks

e~ (9.0 GeV
( )  PID from DIRC essential

Electromagnetic for tagging
Calorimeter
Cherenkov Detector
Silicon Vertex
(DIRC) . ..
Detector « Belle experiment similar
PHENOOS - Madison, Pablo del Amo Sanchez,
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The BaBar experiment %
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° Y(4S) data taklng ended As of 2008/04/11 00:00
Dec 2007: ~465 M BB BaBar

. Have recorded ~ 30/fb on  EP I Delvered Luminosiy: 553,48/ e
Y(3S) and ~ 15/tb on Y(2S)

BaBar Recorded Luminosity: 531.43/fb -
BaBar Recorded Y(4s): 432.89/fb -
BaBar Recorded Y(3s): 30.23/fb _
BaBar Recorded Y(2s): 14.45/fb |

Off Peak Luminosity: 53.85/fb

Delivered Luminosity ]
Recorded Luminosity

Integrated Luminosity [fb™]

« Routinely collect data 40
MeV below Y (4S) peak for
background characterization
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'K+ DCPV significance “Rs
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0 parameters in different models
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“Dalitz” analysis
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* 2 degrees of freedom in B—P,P,P;, usually m?;,,, and m?,,p;:
3 daughters x 3 p comp — 4 (E, p conservation) - 3 Euler angles

| Dalitz Plot |
Resonances, bands of e
constant m212, m22 5 Of m?2 13 ,,..-,-: E Included Resonances
i 5 251 o770
Overlap — interference € 25 P(770)
Pgn . » f,(980)
—ssensitive to relative £ o
phase 20 K (892)
— K,(1430)

—

Observe intensity |A]?, 5

with A ~ 2 ¢. BW, (Isobar)

c; characterize model 105

so |AP?2 ~¢," ¢, BW,* BW, 5

k, 1> 1 lift degeneracies 05.... ERETTmR RO,

Ideal to measure phases! 0 5 10 D il @eviich)
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