DGWG meeting December 2, 2009

Analysis of B - K'vv against
Hadronic Breco

Elisa Manoni
Universita di1 Perugia and INFN Sez. Perugia

DGWG, Frascati General Meeting
December 2, 2009

elisa manoni




DGWG meeting December 2, 2009

Outhine

3
INFN

L/I’ * Hadronic Breco and November production

* BaBar Full Simulation vs Fast Simulation in the BaBar configuration

* Comparison between SuperB Detector geometry # 1 (DG _1) and SuperB
Detector geometry # 4 (DG _4)
- Breco side
- B - K®vwv signal side analysis

%

SuperB expected sensitivity on B - KV branching fractions

elisa manoni




DGWG meeting December 2, 2009

Hadronic Breco reconstruction philosophy

il * Aim: collect as many as possible fully reconstructed B mesons in order to study the

L/I” property of the recoil
*  SemiExclusive reconstruction: search for B — D(*)X, with
X=nmtmK pK_ qm’ and n+m+r+q<6, without making requirements on intermediate
) resonances o * +0+ ....... O ................ + .................. )
Reoconstruction steps: D™ = D™ D°— K™ D¥ s Kby
*0 00 DO K—gtyg0
- reconstruct D — hadrons D™= Dn — Ko (n) D¥ s KO+
D*U—>DU’Y DO—>K_7F+7F+’II‘_ 8
+ KOt
DUHKgTF-’_ﬂ'_ DT — Kgnrm™m
. Dt — Kdrtn®
- use D as a seed and add X to have a system compatible with the B hypotesys
x  Q : i —.JE2 *9
Signal box defined by using: | Mgg — beam  PB
AE_EB_EI)CM .................
*  Sample of 1100 B decay modes, ordered by purity.
*

In events with multiple candidates, the best one 1s selected according to the
smallest AL

elisa manoni
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Hadronic Breco reconstruction in FastSim (I)

m;?* SemikExclusive reconstruction implemented in FastSim: PacHadRecoilUserPackage

L/|/ 3 Package based on BaBar BTauSemikExclUser code

* It contains:

- main analysis tcl on which run the executable
- tcl for skim emulation (based on FilterTools/BSemikxclPath.tcl)

tcl for PID selection (TableBasedXXXSelection selectors based
on BaBar run6-r24c¢ PID tables)

tcl and .cc / .hh for signal and tag side reconstruction and selection:

B. - Kvv, K*Vv, TV available

SIg

tcl for BtaTupleMaker settings
- README

* Code status:
- used in the September and November production

- need to make fix some bugs, write documentation, implement code for
validation

elisa manoni
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Hadronic Breco reconstruction i FastSim (1)

,NQ* Breco side: imit the number of reconstructed modes channels according to

= their purity

- Breco mode classification:  neat : purity > 80% , € =~O(10)
clean : 50% < purity <80% , €., ~O(103-10-?)
dirty : 8%<purity<50% , €3, ~O(103)

- 1 some BaBar analysis (1.e. B - TV) only the cleanest Breco modes are used;
same will be probably done with the high SuperB statistics

— reconstruct only neat+clean modes

Bsig side:
- K'vwv
- K (Trmvv
- K"K 1, K'1)vwv
- K'OK*TT) W
- TV, with T e, L, TV, p (v, a, (P'TT)V

discussed n

this talk
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November production

¥ Generic MC samples produced by Dave using PacProduction package
L/|/ - machime background included: turn on 50X beamstrahlung (nominal 400X) with

neutrons enabled

* Samples:

- three detector configurations: DG_BaBar, DG_1, DG_4

- background MC samples

Detector Geomet Generator___|N requested Analysis Requestor | Status |N produced
c . DG _t [BoBObar_generic [s0x1006 A [Dave [Complete [53.1 ¥10°
B Slgnal MC Samples' DG 1 [B+B-_generic  [sox106  [fau [Dave [camplete [49.4x1046
B - K'W.,B' - K*+VV, §|DG_1 |ccbar l50x10° |DstDnTugspipi, HadRecai |R§|f, Elisa ||Complete [49.9x10
D61 [uds [100x106  [HadRecai [Etisa [complete [49.9x10%
B() N K*OVV; [DG_t B+E-_tau DX |[1x10% BtoTaullu Chifrhsiang||Complete||[Tx10°6
DG 4 BOBObar_generic [S0x104% Al Dave Complete|[48.3x10% A
106 generated events for [pG_4 [B+B-_generic  [sox10ve  [fau [Dave [complete [48.7x104
[DG_s |ecbar E0x10%  [HadRecail [Etisa [Complete [49.6x104
each sample, for each DG |[pG_4 |uds [100x10%6  [HadRecai [Elisa [camplete [49.3x10
O 3 BTE-_tau_0 TRIOG S e TR ASang | omplee e
DG_BaBar BOBObar_generic [50x104% HadRecail Elisa Complete||50x 106 h
[DG_BiaBar [B+B-_generic  [50x10%6  |[HadRecoil [Etisa |[complete [50x1076
\[DG_BaBar lccbar 501045 [DstD0Tokspipi, HadRecoil [Rolf, Elisa_[Complete [50x106
[0G_BiaBar [B+B-_tau_Dx  [1x10%  |[BtoTauhu [chin-hsiang [Complate [1:10%
| |
. . | 6
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efficiencies

Detector geometry (I)

* DetectorGeometry 1
- SVT_LO + bwd and fwd DCH: gain mn tracking and Breco reconstruction

|_|svi___[pcH ___|PID_____|EMC _____IFR__|

0 5 layers+L0 babar” DIRC fwd LYSO baseline
' 15[ayers+L0babar’+bwd+deDIRCfdeYSO ............... b aselme
# 1 .-é....é.l.a.y.e.r-sxié..-.‘Tk;éi)-a}:’;_bwa ........ [.) fﬁa;f\;a --------- Evovodnl-_g;soan-....---....--b.aosoél-_”:].e...-
3 5layers+L0  “babar” DIRC+fwd fwd LYSO+bwd baseline
4 5 layers+L0  “babar” DIRC fwd Csl+LYSO+bwd baseline
e 5 4 layers+L0  “babar’+bwd+fwd DIRC fwd LYSO baseline
e f |
- | 0 A
= E = i
3 . - | By=0.280
3
— e e—e—————=—=———————
| _
200 —
00— | .
oE [ =B S
IJ_-|i|.|i|-JL|_|i|-|'|||l|;_|_i,_|_;|||-|i | =|.|!|-|i |I||i|.|||-|I|;_|_i,_|_;|'|-|i|-|!|||I|-|i|.|i|-|i|.|!|-|lu||||'|-|I|;_|_!,_|_;J_'|_|i|-|j_u_|_
-300 -200 -100 0 100 200 300

elisa manoni
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Detector geometry (II)

) * .
o DetectorConfiguraztion_4
I - SVT_LO + twd DIRC + bwd EMC: higher angular coverage and better K-1t
discrimination
llIllllIEﬂ!llllEEIIIIIEMHIIIIIIEtIII
5 layers+L0 “babar” DIRC fwd LYSO baseline
1 5layers+L0  “babar’+bwd+fwd DIRC fwd LYSO baseline
# 4— 2 5layers+L0  “babar’+bwd DIRC+fwd fwd LYSO baseline
3 5 layers+L0 babar’ DIRC+fwd fwd LYSO+bwd baseline

= 5 4 layers+L0  “babar’+bwd+fwd DIRC fwd LYSO baseline
00— wan - AT
200 —
100 = — -
Eo IR ‘ \ 24l
’I|I'I-I'I|I|I|I!I|I|I|I|I-I|I|I|I|I'I-I'III|I-I|IJ_|J_|J_I'I ||’|.|||||I|-|I |.||||| |'|4_|J._1.|l| I |||I|||I|.|||.||| Ll leaa
-300 -200 -100 o 100 200 300

elisa manoni
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A remark on PID usage

,NQ* PID selectors used 1in the D and B lists

C
I - Ttirom GoodTracksVeryloose

- KPID:

D - KY Iists use GoodTracksLLoose or KLHNotPion depending on the D mode
B - DOKY lists use KNNTight depending on the B mode

* select events in which the K pass the proper PID selector

(accounting also for the DG configuration) by using BitMaps

- require a K from a B to pass the KNN'T1ght selector according to DIRC only (DG _1)
or DIRC+FWD PID (DG _4) infos

-----------------------------------------------------------------------------------------------------------

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

- require ALL the K from a D to pass the KLLHNotPion according to DIRC only
(DG_1) or DIRC+FWD PID (DG_4) infos

: : |
elisa manoni 9
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BaBat Full Stimulation

VS
SuperB Fast Simulation
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Samples used

3
INFN

* SuperB FastSim:

L/|/ - B+B-, BOBObar, ccbar MC samples (see shde 10)

- BaBar beams and detector geometry

*  BaBar FullSim, Run3:
- B+B-: 49766000 gen. events
- BOBObar : 50556000 gen. events
- ccbar : 83974000 gen. events

* Differences in reconstructed Breco modes

- BaBar FullSim: additive modes wrt FastSim, 1.e. B - J/) X, new D modes as
seeds —» cut on B and D mode to reject most of them

- BaBar FullSim: neat+clean+dirty sample — cut on purity

* Selection applied:

- at least one reconstructed Breco; if #Breco > 1, best candidate « | AL |[min
- -0.09<AE<0.05 GeV
- 5.270<m<5.288 GeV/c?

elisa manoni
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Hadronic Recoil Analysis: FastSim vs FullSim (I)

INFN
C

I charged BOBObar BpBm cchar
Breco FullSim | FastSim | FullSim | FastSim | FullSim | FastSim
= 1 Breco 0.0037 0.0054 | 0.0100 | 0.0115 0.0088 | 0.0079
deltakl cut 0.0028 | 0.0043 |[0.0081 |0.0093 |[0.0063 |0.0057
mkES cut 0.0004 FOO00Y 0.0034 FOO0US2 0.0008 [FOR000Y
€l EFull 1.66 0.95 0.94
neutral BOBObar BpBm cchar
Breco FullSim | FastSim | FullSim | FastSim | FullSim | FastSim
= 1 Breco 0.0083 [ 0.0133 | 0.0031 | 0.0057 0.0038 [ 0.0054
deltak cut 0.0070 10.0116 | 0.0025 |{0.0048 | 0.0029 |0.0043
mkES cut 0.0020 [FOIO028 0.0003 FEOOO6 0.0003 .
EenEan 2.20 1.92 1.57

elisa manoni
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Hadronic Recoil Analysis: FastSim vs FullSim (II)

@ hmES_1 [aE] hdeltaE_1 .
3 Entries 966418 Entries 1243119
agt e | o e | D BaBar FullSim
- RMS 0.02566 = RMS 0.05449 .
Underflow 0.002887 &002:_ Underflow 0 D FaStSlm DG B aB ar
~ - ~ Overfl 0 Qo . Overflow 0 -
charged Breco ol .- L Sei) et
206/~ i o‘zo:j;_ E
- = 0D014— — s
£0sf 3 g% E ¢ ccbar + BOBO + B+B-
S 3 00012/~ =
w - . C 7
0.4F = 0001 =
gl RS 3 0.0008)— =
oz = E 0.0006]— =
“E 3 0.0004— 3
01 E 0.0002F -
Erin L b ben s Lo b Leronnd Eorennd b s | B
g.Z 521 522 523 524 525 526 527 528 529 53 -&15 0.1 0.05 0 0.05 0.1 0.15
m (GeV/c?) AE (GeV)
@ EmES 0 (€] E hde"afzz(:asa
y3 Entri 1038489 ntries
- A e e e 8004 - F 11— 000 4 ccbar + B+B- +BOB0
] RMS 0.02572 (ﬁao:;s — RMS 0.04584
Underflow 0.004047 (O] F Underflow 0
Overflow 0 Qo C Overflow 0
neutral BreCO Integral _0.01641 §.003; %m
= p 3 ooz5— =
'E 04— - e C ]
i F ] ¥.002[ .
w q E =
03f = c 3
§xxx**xxxx**x***xxx¥¥kxxx***** * * E 0.0015 E
0.2— H K K KK — E E
E * ] 0.001 -
01 - F 3
; ; 0.0005[— -
TR I DI DU P PR I D Y E ]
B2 5321 522 523 524 525 526 527 528 529 53 &' - - 7
Mg (GeVic?) -0.15 0.1 0.05 0 0.05 0.1 0.15
AE (GeV)
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SuperB Fast Simulation: DG _1 and DG _4
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Hadronic Recoil Analysis: SuperB contigs(I)

* Efficiency table for charged reconstructed Breco

charged BOBObar BpBm cchar uds
Breco DG_1 |DG_4 |DG_1 | DG 4 |[DG_1 [DG_4 |DG_1 |DG_4
= 1 Breco | 0.0084 | 0.0089 | 0.0165 [0.0174 | 0.0113 | 0.0120 | 0.0055 | 0.0058
deltal’ cut | 0.0067 | 0.0072 | 0.0135 | 0.0143 | 0.0081 | 0.0087 | 0.0038 | 0.0040
mlS cut 0.0010 | 0.0011 | 0.0042 | 0.0043 [ 0.0011 | 0.0012 | 0.0006 | 0.0006
(Epcrtney) +5.92 +3.70% +5.61% +3.03%

/ED(}I

elisa manoni
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Hadronic Recoil Analysis: SuperB configs(II)

3
INFN
C

I * Efficiency table for neutral reconstructed Breco

neutral BOBObar BpBm cchar uds

Breco DG_1 |DG 4 |DG_1 [DG_ 4 |DG_1 (DG 4 |DG_1 [DG_4

= 1 Breco | 0.0198 | 0.0202 | 0.0090 | 0.0092 | 0.0084 | 0.0086 | 0.0015 | 0.0015

deltakl cut | 0.0174 | 0.0178 | 0.0077 | 0.0079 | 0.0068 | 0.0071 | 0.0011 | 0.0011

mLS cut 0.0039 | 0.0039 | 0.0009 [ 0.0009 | 0.0007 | 0.0007 | 0.0001 | 0.0001

(Epcrtpney) +1.76% +1.45% +9.16% +9.799%,
/ED(}I

elisa manoni 16




DGWG meeting

December 2, 2009

)
INFN X
.

il

hmES_1

~ [ TTT T 7| Mean 5.248
L001— RMS 0.02604
D ( 1 F Underflow 0.005059
i - Overflow 0
Jor Integral 02562
09008 —
I=) L
=2

=)
Events /
(=]
(=)
)

o
[=]
(=]
o
B

ARsAma

0.0002

= L

AT oy b L L
2.2 5.21 522 523 524 525 5.26 5.

=

-
lQ
o

go.ol |

o
(=)
(=]
[+

Bvents

0.0002

.................................. Mean 5.248

27 528 5.29 53
m_ (GeV/c?)
hmES 1

Entries 1671060

RMS 0.02602

Underflow 0.005751

Overflow 0

Integral .02892

a
827521 522 523 524 525 526 527 528 529 53
m_ (GeV/c?)

Entries 1619996

[

w
o

[=]

(=]
0025
0.0015

0.001

0.0005

Hadronic Recoil Analysis: SuperB configs(I11)

charged Breco, AE before selection, and myg after AL selection

hdeltaE_1
Entries 2097618

s
&.o03
[1=]

2
8002
w

Mean -0.01205

RMS 0.05411

Underflow g D u (1 S

Overflow
Integral _ 0.03973

[] uds + ccbar

[] uds + ccbar +
BOBO

[] uds + ccbar +

BOBO + B+B-

e

- rs TR
0.1 0.15

- T TTT
oL

L.

AE (GeV)

hdeltaE 1
Entries 2159928

o
o
(%)

(=]
N
(4]

Evenfs / (0.006 Gi

53
=)
Q
]

0.0015

0.001

0.0005

™ Mean  -0.01198 D U(IS

RMS 0.05399
Underflow 0

oemow o || uds + cchar
Integral 0.04481
[1 uds + ccbar +

B-+B-
] uds + ccbar +
B+B- + BOBO

8

- TTTT
ol
e
=

SIIIIIIIIIl\IIIlII\Il\II\‘H\
(4]

AE (GeV)
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L//

hmES 0
1 0-3 Entries 1696986
ot T an ™| Mean 5.244
D G 1 ' f RMS 0.02619
i 0.8 Underflow 0.006752
< E Overflow 0
g 0.7 Integral __0.02539
s k E
E 0.5? =
€ =
2 0.5 —
w E |
0.4 —
0.3 —
0.2 —
0.1 =
i e o e e e e T =
g.2 5.21 5 22 523 524 525 5 26 5.27 5. 28 5 29 5.3
m, (GeVic )
@ hmES_0
1 0-3 Entries 1650141
L TTTT| Mean 5.244
= RMS 0.02614
D G 4 - Underflow 0.007273
J— .8 Overflow 0
o F Integral __0.02696
S 0.7 -
(S =
0 06 =
5 .F 3
i E
0.4 —
0.3 —
0.2 —
0.1 —
e e rrm T BB e e e R
g.Z 5 21 5 22 5 23 5 24 5.25 5 26 5. 27 5.28 5. 29 5.3
m, (GeV/c?)

[2E] hdeltaE_o
Entries 1981597
= T T T Mean  -0.01069
% . RMS 0.04445
(L) Underflow 0
8-005_ Overflow 0
= - Integral __ 0.03753
s F =
9.004(— ]
T [ ]
g [ ]
o ]
0.003— —
0.002 -
0.001F -
[ —— I N =i I
815 0.1 0.05 0 0.05 0.1 0.15
AE (GeV)
[aE] [__hdeltaE 0|
Entries 1924153
o~ T T ™ 1| Mean -0.01056
3.006 = RMS 0.04428
(U] Underflow2.075e-08
8 Overflow 0
g.oos » Integral __0.03992
a [ ]
§.004j —]
> [ -
o [ ]
0.003— —
0.002 —
0.001|- —
C. — ]
L5 0.1 0.15

Hadronic Recoil Analysis: SuperB configs(IV)

neutral Breco, AL before selection, and myg after AL selection

[ uds

[] uds + ccbar

[] uds + ccbar +
BOBO

[1 uds + ccbar +

BOBO + B+B-

[] uds

[] uds + ccbar

[] uds + ccbar +
B+B-

[] uds + ccbar +
B+B- + BOB0O
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Signal Side Analysis

elisa manoni
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|

- Selection:

Qtag -+ 1

5.270<m;<5.288 GeV/c?
1<0.85

| CoseBreco,Thrust

- reconstructed Breco modes = neat + clean + dirty

SuperB: applying BaBar cuts BUT N

B - Kvv: ethciency studies

BaBar cut and count analysis

E

extra
N.,=0
p? > 1.1Gev/c
-0.85<cosB

K candidate from Bsig
|cosB, [<0.85
NextraTrk<3

<0.4 GeV

pmiss

<0.9

— -4
Eror = /-2 X.10
(no systematics or

corrections mncluded)

extraTrk
DG_BaBar DG 1 DG _4
€t K 0.000163 0.000236 0.000287
€ gain wrt +4.4..8% +76.1%
DG_BaBar

elisa manoni
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B - KvV: some distributions g B(Cf—l?aBar

m;? [ DG 4

C

Q E Entri 1
I s T =9
5 E L L T T T T|Mean 0.1416 < 20:_ — >
3 220 Erdsemowo.zzst; 3 = Eextra’ =
© 200— Overflow 7 g 18: b f ~ 1 \t' ] 3
§1sof= Integral ___429 S 16 clrore seiecuon, E
s | E s BKGS [ -
£ 1401 extra’ = 2 12— =
w E . = C |
20| before selection, E 10 =
100F- = - ]
= E 8— -
o |  SIGNAL MC = g E
oof- : 2 = E
40— = 45_ = _E
zo:—;_:.:h_quﬁ - x E
E — e P — 3 C | i P | | 3
%oz oa o6 0.8 1 1.2 % 0.2 04 0.6 0.8 1 1.2
E. .. (GeV) Eoira (GeV)
@ hmES IE‘ E:,E,:;"a selX
ST L o~ L e L B T T T T T Mean  0.07049
<~ F T T T T T [ T T T T[T T T T [T T T T Mean 5.28 3160_7— RMS
§ r RMS 0.003055 (4] - Underflow
— Underflow 0 C
§ 25: B Overflow 0 §140:_ E L\::::L
g I e 120 extra’ =
S 20— — e F ]
= - B c - m
N My, : Bio0- after R
= 15— -] r : ]
@ after : B0 selection, ]
r 0 . I 60 =
o1 selection, - : SIGNALMC -
L - 40— ]
o+ f - SIGNAL MC N E
B N ] : ]
C \I\—i—lkhl\_ = =
5265 527 5275 528 528 520 5295 5.3 % 0.4
m (GeVie?) Eexia (GeV)
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% BaBar cut

B - K*Vvv: ethciency studies (I)

and count analysis

selection criteria

0.03 < Ry < 0.70
0.004 < |cos Oy, | < 0.84
0.84 < mg. < 0.95 GeV/c?

—0.78 < cos¥; ;. < 0.93

0.0 < Ro < 0.49
0.0 < |cos 9€1n-ust <0.85
0.86 < my. < 0.95 GeV/c*
0.49 < mya < 0.50 GeV/e?
—0.82 < cosf} ;. < 0.82

M
I - Selection: —
BF o KE D
BB, charge correlation e
5.270<m<5.288 GeV/c? |
-0.09<AE<0.05 GeV
| CoseBreco,Thrust | <0.85 K*Y - K- ¢t

- reconstructed Breco

0.06 < Ra < 0.53
0.002 < |cos 8} e] < 0.85
0.85 < mg+ < 0.97 GeV/c?

—0.86 < cosf . . < 0.90

miss

E " miss+cp *miss>4.5GeV

modes = neat + clean + dirty

Eextra<0.3GeV

Eror B =K (K'T)vv) = 1.01 x 104
Eror (B =K (K(m)vv) = 0.74 x 104
Eror (BY - KUK )W) = 1.74 x 104
(no systematics or corrections mcluded)

elisa manoni
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B - K*Vvv: ethciency studies (I)
a;?* SuperB: applying BaBar cuts BUT Ry, m, (not filled correctly at rootuple
I level)
DG _BaBar DG 1 DG 4
€ ot K*0(K+TE) 0.000124 0.000177 0.000180
€ gain wrt +4.2.7% +4.5.2%
DG_BaBar
€ ot K* +K+10) 0.000043 0.000055 0.000064
€ gain wrt +27.9% +48.8%
DG_BaBar
€ ot K*+(KsTt) 0.000040 0.000046 0.000050
€ gain wrt +15.0% +25.0%
DG _BaBar

elisa manoni 23
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B - K*vv: some distributions (I) g gg—lfaBar

INF K95 KTt [ DG 4
| [Eextra)

Entries 205
Mean 0.6556

F

Entries

o F T Mean 0.2142 s [ i I L T \Lo.ssss
3T PP before selection, ]
= 4 P ]
s B 1 &} BKGS f
- . — w 4
@ | before selection, E E :
L _ 6_ -]
L SIG C El Iy ﬂ E
- ] o .
20— — ‘ .
C i C ‘ ‘ | 7]
C ] % B Y S ¥ S .2
B C ] — L
% o2 04 e o8 1 1.2 Eorta (GeV)
Eexlra (Gev)

@ E|’|lries|.m.|ES 180 m IE.InEl‘rei’;tsr't1 sel TSOI
% 20— TTTT T T Mean 528 o F ™T|Mean  0.08225
© = RMS 0.002848 3 80 RMS 0.09501
= ..E Underflow ] [ Underflow 0
‘(_'_J 18:_ ” Overflow 0 g 70} E Overflow 0
8 18- R s F extra’ mtearel__ 180
S 4 = 2 9OF E
P J My, E 2 E after E
S 12— = a Y . E
@ 1o after = s selection, E

ar . = = &
13 selection, - =3 SIGNAL MC -
E n 20— 3
4 SIGNAL MC - E
2= J ﬁ 3 105_ =
565 527 5285 52 205 53 o —
m, (GeV/c?)
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B -~ K*vv: some distributions (I) 7 Jo->*%

fall, 0 DG 4
L/I/

hmES
m Entries ‘%" '__. —— | : hEnnlries " 5112:
< a5 T [ T T T T T " " T T T T T|Mean 0.1639 o 161 . g oo
3 40i K*+ . K+Tl() Erdser"owo.ﬂot) E iK + - KJrTlf E:N:I:s:rlﬂowooozsss:
g = CACTUCT S S 14: Imegr:lw 114
5 e Integral 85 S _& m
e E S 12— m S =
F 7 =~ ¢ * u 7
% 30 E tra? = +§10}K+—>K5Tf L 3
2 extra ) E & of after E
- before selection, 1 E .
207 = of selectiony]
15 SIGNAL MC = . ]
. ; - . SIGNALEMC
o — F ]
E 3 2 -
i3 3 R
C —H—‘:'—‘_‘ i = » . - . » . » .
% N F I v o!sﬁﬁzz‘i e T m,, (GeVic?)
belra (Gev)
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Method and uncertainties treatment
K" nunu:
Lﬂ? - FastSim : cut and count analysis (optimization done in BaBar)

- BaBar published result: results extracted by fitting Neural Network output

— not straightforward to extrapolate BaBar results in SuperB scenario

* Knunu: applied same cut and count analysis as done in BaBar
X C 5 5
ompare:
- BaBar results, scaling with lumi
- SuperB DG_1 configuration
- SuperB DG_4 conhguration
* start from BaBar efficiencies & Backgrounds, BaBar analysis technique
*

estimate a background reduction of 10%, use the efficiency gain evaluated by comparing

DG _BaBar and DG_1/DG_4

Systematic uncertainties

BaBar: systematics largely dominated by MC statistics; Syst. error expected to go down with:
1/sqrt(MC stat) [ 1/sqrt(Luminosity)

SuperB: assume a syst. error equal to the stat. error;
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BR(B - Kvv) Expected sensitivity

N BR as a function of luminosity Preliminary
I
Nl 307\ T T T
= M = ]
(=] r 1 — C 1
— r [ | ] X 25; 7SM 1
|§ I ] > 20 - —
N i M
T 15; . +T 15 7
+93 | A
2 10ff - = 1ot E
i % = i % % _
%1020 30 3050 60 70 80 Q020 30 0 50 w0 70 80

Integrated Luminosity[ab ] Integrated Luminosity[ab™]

statistics needed for signal evidence ‘%ZZ .
(qust few scanned points) gzoé DG 4 E
BaBar config — 50 ab'! ? 155_ E
DG_l — 25 ab’! +%10 .
DG 4 - 25 ab’! (smaller error wrt DG _1) sl |y % ;
*  better can be done by improving the Gj - '1‘0 S

Integrated Luminosity[ab ]

analysis and combining with SL recoil
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Conclusions

PAcHAdRecoilUser used in November production
- generic Mc samples

- signal Mc samples : B-K'v, B K %v, B K v

comparison with BaBar FullSim:
- quite good agreement for charged Breco, still some wok to do for the neutral
test SuperB detector geometry configuration

- DG_4 gives higher statistics wrt DG_1, but also higher background
contamination

-  DG_4 selection variables may be more discriminant — more statistics needed

SuperB expected sensitivity on B - KWV branching fractions

- extrapolation for K*vv not straightforward
- evidence for B - Kvv signal @ 50ab-1 (assuming SM BR)
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FastSnn V () O 3 vs BaBar FullSim
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Bkg ethiciency, before signal side selection
m;?* Knunu
C - BRR) bz =5e-07 bp:5.44e-06 cc: 5.8e-07

I
-  DGI) bz = 3.59848e-07(-28%) bp = 4.87854¢-06 (-109%) cc = 8.4e-07 (+45%)

- DG4) bz = 3.52697¢-07 (-299%) bp = 5.23614e-06 (-4%) cc = 7.83133e-07 (+35%)

* KstarOnunu

- BRR) bz =1.88¢-06 bp : 3.5e-06 cc: 3e-07
-  DGI) bz =1.36364e-06 (-27%) bp = 1.78138e-06 (-49%) cc = 4.4e-07 (+47%)
- DG4) bz =1.53527¢-06 (-19%) bp = 2.25873e-06 (-35%) cc = 4.21687¢-07 (+40%)

* Kstarpnunu

- Kspi

BRR) bz =9.4e-07 bp : 6.6e-06 cc : 8e-07

DG1) bz = 1.00379¢-06 (+79%) bp = 6.33603e-06 (-49%) cc = 9.4e-07 (+17%)
DG4) bz = 1.20332e-06 (+28%) bp = 6.565031e-06 (-1%) cc = 1.1245e-06 (+40%)

- Kpiz

BRR) bz = 9.4e-07 bp : 6.6e-06 cc : 8e-07

DG1) bz = 1.13636e-07 (-88%) bp = 9.7166e-07 (-85%) cc = 2.4e-07 (-70%)
DG4) bz = 1.24481e-07 (-879%) bp = 1.00616¢e-06 (-84%) cc = 3.21285e-07 (-60%)
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Breco study: startegy

¥ separate reconstructed neutral and charged Breco

L/l - “signal” = BO in BOBObar_generic sample / B£ in B+B-_generic sample
- “combinatorial background” = BO in B+B-_generic sample / BX in
BOBObar_geeneric sample
* Breco selection: r v
selection on Breco kinematics
PID requirements best candidate selection: 5.27 <myy <5.288 GeV
on K candidates B |AE| ~0.09 <AE <0.5 GeV
* Mode by mode study - 4
- high vs low PURITY modes (integrated punity threshold: 809%)
- high vs low vs verylow MULTIPLICITY modes
verylow = B - DK/Dm&& DY - K1t D*, DY - Kt D* - K 18 D0 - D",
D5 K1t D0 DY, DO - K1t
low= B - DK/D1t&& all D modes
high = !(low)
{38
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