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Introduction

* BABAR

* The CKM matrix and unitarity triangle
* Extracting y with the GLW method

* Event selection

* Fit motivation

e The future of the measurement
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The BABAR Detector

* Situated on the PEP-II storage
ring at SLAC

* ¢" ¢ colliding B-factory

Electromagnetic
Calorlmeter (EMC)

Detector of
Internally reflected
Cerenkov Radiation

Drift chamber (DCH)

Silicon Vertex
Detector (SVT)
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Instrumented
Flux Return (IFR)

SLAC/LBL/LLNL
SLAC-Based B Factory:
PEP-1l and BABAR

"'-Efledmm

High Ene mrl! ng

i
i — if ]
E (upgrade of existing ring)

Both Rings Housed in Current PEP Tunnel P

* Asymmetric beam energies
*9GeV e

*3.1GeVe'
e 210 fb! on peak data to date
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The CKM Triangle and vy
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6 Unitarity triangles can be drawn.

— “The” Unaitarity triangle has sides of

comparable length.
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The GLW method to extract vy

* Method valid for D(*)K(*) decays

c ol :al

D“ of the B.

* Asymmetry arises from
states interference of D° / D’bar decays.

b * 3 measurables (A, R, R )and 3
D ]
.
B e unknowns (r,,,0,Y).
u U
o _ (8™ = Dy K*) ~ (B = Dy K**) +£2r i sin 7,
T T(B- = f}ll'fpiﬁ*—_]-kl|tf_i'_—ﬂEF:ﬁ*+' 1:|:JIBL[-"1HJH -I-:.rB |A(b u)|
r,= 1-0.
R B~ — HEP&-H*_ I+ (BT — Hl[']jf- ihwn =1+ 2rpcos .fi-t 08~ 2 2 |A(b )| O O 3
4 — E— - = 5 = - r-
* [(B- — DOK*) BEEE TG
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* But: small branching fractions.

e CP odd =K, K ¢, K @. (~10°)

* CP even = KK, nm. (~107)

* Non CP = Kn, Knn®, Knnn (~107%)
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Current Standing

e BABAR (D'—K m, K ¢, K o, KK, mr, Kz, Knr’, K371) (K*—K 1) 205fb

— Acp+
Arp_

Reopy
— Reop—

— L0989 4 0.20( stat.) £+ 0,06 syst. )

—0.33 & 0.34(stat.) + 0.10(syst.) (+1.16 £0.12) - (Arp_ — Acps)
+1.77 + 0,37 (stat.) + 0.12(syst. )

+0.76 & 0.29(stat.) + 0.06(syst.) ~ 5%

— The 3rd Error term accounts for possible interference in the final states of ¢ and ®
resonances.

e Belle (D'—K 7, K ¢, K o, KI, i, Kr, Knn’, K37) (K*—K ) 95fb!

- A+ =-0.02 £ O33(stat) + 007(Sys) I51.2:
— A_ =-0.19 £ 050(stat) + 004(sys) 085

e Both measurements are dominated
by statistics!
* Increase stats with the K*(Kn") Y =-120.3+17.2

decay.
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Combining DK.D*K and DK*¥* results
— = ‘ | —
| Www.utﬁt.org
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v= 59.1 +16.7° ||
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Selection Variables
For B- — D’ K*(Kn")

Key: Continuum rejection, fake D" rejection, selection refinement, signal region.

e Fisher discriminant
%k 2) 1/2

m_.= (E* -
~ composed of several event s~ . BEAM . P
shape variables. e AE=E Y(4s) B peam

Where p* = B momentum in Y(4s)

* The invariant mass of K*, D",
centre-of-mass frame.

°, .
. Cos(@Hehcity) on K* and D"
— The “decay angle” * Note: . .
* Cuts are optimised on MC to maximise
— The angle between the Signal/(Signal+Background)'?.

granddaughter in the daughter's o Cuts are Aligned with K*(K 7) decay
rest frame, and the daughter in

the mother's rest frame.

* Particle Identification (PID)
on Kaons and Pions.
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modes.
* Blind analysis.



Discriminating Variables Used (Knn")

Signal vs Background (MC) scaled to unit area.
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Efficiency Figures

* 3o slice in AE (75 MeV).
e Fitted in m__ and integrated 5.27-5.29 GeV.

Eff (%) K’ Events in 200fb"(MC)

Kmr 50+£0.1 6915

K 22+01 105 + 3.7

K3 28+0.1 74+ 2.6 K*(KSTI') 205fb* (ICHEP04-Data)
Total 248 £ 4.8 498 £ 29

KK 44+01 8.6%0.2

TTT 41+0.1 29+0.1 K*(KSTI') 205fb" (ICHEP04-Data)
Total 11.5%20.1 15.1* £ 5.8

K 0.9 £ 05 8.2+0.4

Ko 2208 1.7+ 0.1

sz 0.8 +05 23+0.2 K*(KSTI') 205fb"! (ICHEP04-Data)
Total 12.2 £ 0.5 344%+6.9

* Sample 1s then split on charge!
e Addition to K*(K ) modes 1s hoped.
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Backeround Numbers

e Sources of background “peaking” inm_:

— Non-resonant (B-— D° K- 1Y) .

o Will peak in signal region of AE and m_.

* Unknown BR, Interferes with signal, introduces an additional strong

phase!

* requires special treatment.

— Decays with similar final states which don't actually contain a D°.

— The other source of background is from continuum processes.

* Well understood shape modeled in the fit.

The number of events in a 200fb-' sample of generic MC
UDS+CC B° B* (Arg) B* (Peak) Signal S/Sqrt(S+B)

Kmr  10.7+28 09+05 59+1.6 13.7£29 69+1.5 6.9
Kmm® 1105+6.4 115+16 26.2+3.9 24.8+6.4 105%3.7 6.3
K3 61+5 26.2+23 23.9+3.6 14557 74%2.6 5.2
KK 38+27 07+04 19+1.0 3.7%1.6 2.7%0.1 2
™ 58+27 05+04 25+11 00%26 29%0.1 0.7
Km 23 +13 05+03 34+16 12%12 8.2%0.4 2.2
K® 12+05 04204 00+22 33%17 1.7%0.1 0.7
Kw 142+38 78+19 120%28 1.0%x21 23%0.2 0.4
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eKmn and KK

modes provide
the statistical
power.

Paul Jackson - RHUL@IOP Dublin - 22nd March 2005



F1it Strateg

e Trying to extract A_ and R,

£
f (B~ — HrDF KT -T(BT — DEF LK) B +27 g sin d sin
=TT — s DV K*= )+ T(BY — D2p K*t) 14 2rgeosdeosy 47}
[(B~ — DY K" ) +T(BT — HEHI-,*ﬂ

"R__:. —

(B = DOk~ =14 2rgcosdcosy + ."?3

e Overview: Fit m_ 1n (Data)

— Sidebands of AE to fix
Argus parameter.

— Sidebands of the D® mass
to get peaking background.

Events

* Split dataset based on charge.
- Fit N_ N
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The Future

e Fit studies to date show that statistics are too low

o Intention 1s to mnclude with the K*(K 7) events.

— Non-res phase under study.

— Hopefully assign a systematic.

* My thesis will present a combined fit.
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Conclusions

* Direct measurement of y 1s important!

e Statistics starved.

— Best measurements to date limited by stats.

— These modes lack statistics with current dataset.
— Combine with other K* decay to add ~40%

* will hopefully improve overall measurement.

* Studies ongoing.
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Spare slides follow...
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