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» The BABAR experiment | g
e Measurement of Br(B® » D* ntnn™)

o SearchforBT » K*ttt~
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The BABAR Detector
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Motivation: 3.9 o discrepancy
in B - DMty
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Connection to BY - D*~ 37

e LHCb measured R(D*) with BY - D*"t*v
et

— Simultaneously measure the normalization Br(B° = D* u*v)
« LHCbcanalsouse 17 - n ntn v,

— Competitive sensitivity

— Natural normalization decay: B® - D* mwtm*m~

— Br(BY » D* ntntn™):

. PDG: (7.0 + 0.8)x1073

e« LHCb: (7.27 £ 0.11 + 0.36 + 0.34)X1073  Phys. Rev. D 87, 092001 (2013)
\

Br(B° - D**m™) normalization

* BABAR knows the # of B mesons produced,
can measure Br(B® - D* nwtntm™) more precisely



B > D*nwtm~mt reconstruction

« D* > D~
D° > K*m~

9 event-shape variables to suppress “continuum” e*e™ - qq :
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in center-of-mass (CM) frame

< 90 MeV




B > D*nwtm~ ™ results
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Dominant systematics: fit, track finding, 3 spectrum 10






BT - KTt71t~ motivation

Flavor-changing neutral current
—> sensitive to new physics

(FCNCs exclude NP regions
inaccessible by LHC)

LHCb sees weak tensions in
angular distributions & decay rates of B — K ()£+¢~

3rd generation counterpart is interesting, especially in light of the 3.9 ¢ tension
inB - DWWty

SM: Br(B* - K*ttt7™) ~ 1077
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Bt - K*t%v1™ reconstruction

* Multiple neutrinos — no handle on B mass or energy
« Butknown e*e™ — B*B~ initial state:

Tag—?? CX
‘K\ e 9 D% modes Up to 5 charged
» ° +
PP 7 DT modes or neqtral ka.0ns
e’,n’ , * 2 D; modes and pions with
N . « J/Y £ total charge 0, +1
e ¥V g decay __ -
Event S~ daughters N

missing energy Hundreds of modes!

Retain those with >40% purity

Signal-B* — K*£*#~ 4+ missing after AE & mgg cuts

Background mostly B — D¢ vy, Signal-B momentum:
P~ _H u

D - K'g v, pglg - pe+e_ - ptag

which has the same final-state particles 13



Bt - KT tT1t~ Selection

T '+' ' _~Peaking Bgd (correct tag-B) 3 .
250 / Combinatorial Background = ¢ Use a 7-variable neural-network
- Signal MC (arbitrary scale) 7 to separate S-B.
200F- E Optimal cuts on NN:
150E- BABAR - « >0.70 for the ee & up modes
. « > (.75 for the ey mode
ALY e N ST E
S0f- v =
E e SRR 2 .
-(8).4 -0.2 0 02 04 06 08 | 1.2 1.4 1.6
NN output

Obtain background yield:

* Combinatorial: mgs sideband
* Peaking: MC, corrected to tag-B yield in data
validated with B* - D%¢*v, D° - K~n* control sample
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BT - Ktt71t~ Results

e'e” pp e pu

kag 49.4+2.4+2.9 45.8+2.4 £3.2 59.24+2.8 £3.5

Slg(xm °) 1.1 +£0.24+0.1 1.34£0.240.1 2.14-0.240.2

obs 45 39 92

Significance (o) -0.6 -0.9 3.7

;= observed — expected Scrutiny of the eu events shows

error * neither signal-like excess
* nor modeling problems

(Not interpreted as probability)

Br(B* - K*tt77) = (1.31 1385 #532)x1073

Br(Bt* - K*tt17) < 2.25x1073 @ 90 CL
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Snowshoe hike to 6 Glaciers leaves from lobby at 1:15
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B->D*3pi systematics

Source Uncertainty (%)
Fit algorithm and peaking backgrounds 2.4
Track-finding 2.0
7tn T invariant-mass modeling 1.7
D*~ and D° decay branching fractions 1.3
T(4S) — B°B° decay branching fraction 1.2
K™ identification 1.1
Signal efficiency MC statistics 0.9
Sideband subtraction 0.7
BB counting 0.6

Total 4.3
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Tag-B reconstruction modes

or £1. The D seeds are reconstructed in the decay
modes DT — Kon™, Kontn? Klrtn—n™, K—n7n™,
K atnta?, KTK—n7, KT K77« D - K=,
K 7nt7’, K—ntn— 7", Kdn7n—, Kontn 7%, KTK—,
mtn~, 7~ n’ and Kz’ D** — D%, DY
D*® — DY DY%. The D** and J/i) seeds are re-
constructed as D+ — Dfv; Df — ¢r*, KYK*; and
J/ — eTe”, uTu~, respectively. Kg and ¢ candidates
are reconstructed via their decay to #7n~ and KTK —,
respectively.
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