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What are we looking for & why?

Bty (t=e,pit) Rare Decays

J%) * Test of Standard Model

* Measure wave function
overlap of quarks

* Weak Interaction Probe

v * New physics could

contribute as well




Helicity = p- S

Must be
Weak force sative
negativ
couples to <:><_ _>@>
P : I ‘ helicity,
negative

2 easier with
helicity v more mass

R




Analogous to our target

e

b Z. 5 5|2
BB v )=t 2| v [
(B"— Vf)_ mt’_sz u| U
81T
B
W+
Calculate
u o+ from
* Helicity suppresses the BFs of the light leptons| branching
» SM Prediction fraction
> IV | = (4.39 + 0.54)x10° (PRL 96:22180)
+* 1, =0.189 £ 0.027 GeV (CKM Fitter) — Test lattice QCD
Bt = et BT — ps"'u“ Bt — T,
SM Prediction (1.740.4) x 107 | (7.14£1.6) x 1077 (1.6 +£0.4) x 10~*
Experimental Values <9.8x10°7 <1.7x10°° (1.4 +0.4) x 1071
v




Potentlal New Physms

S

H+

B(B"—t"v,)=

Vi

€+

* Charged Higgs boson,

from the Two-Higgs
Doublet Model (2HDM)

B(B -t v, X

1 —Ita

can modify BF

2
B"

]

The ratio of VEVs
for the u and d type
nggs bosons

Charged
Higgs
Mass

v
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Reasons for Tag

e

* Problem: Neutrinos undetectable

* Solution: Reduce the number of unknowns
by reconstructing one “tag” B in a well

understood set of decay channels
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Semileptonic Tag Reconstruction

e

lag B_%Dof_‘/_fx (t=e or u) + Pioneered by Babar

0 -+
D —-Km * Reconstruct tag side
DK assuming v is only
DS K missing particle
D0—>K27T'1T+(Kg—> T 7 ) * X = nothing, y or n° from

higher mass charm state
B(B — D't v, X )~20 % * This yields lower purity
* Higher efficiency
* ~1% vs. ~0.2%
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Complementary Methods

e

* No tags (Inclusive), not applicable to B — 1v

* Find highest momentum lepton, make a B with the
rest of the event. High background, best limits

* Hadronic tags

* Reconstruct Tag B using fully hadronic modes
* Fully reconstruct tag B
* Branching Fraction = 10%

* Double statistical power in combination

e e e e e e— — e
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Measurements th

e
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PDG Values [1] <98 x 1077 < 1.7 x 1076 (1.44+0.4) x 1071
Inclusive Meas. | BABAR [9] - <13 x10°° N/A

Belle [10] <98 x 1077 <1.7x107°6 N/A
Hadronic BABAR <52x107%[11] | <5.6x 1076 [11] (1.8750) x 107412
Tag Meas. Belle - - (1.8 4+0.7) x 10~ [13]
Semilep, BABAR ' This Talk | ThisTalk |  This Talk |
Tag Meas. Belle [14] - - (1.65103510-39) » 1071

[9] arXiv:0807.4187 [10] Phys. Lett. B647:67-73 [11] arXiv:0801.0697

[13] Phys Rev. Lett. 97:251802  [14] arXiv:0809.3834

[12] Phys. Rev. D77:011107
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Tag B Kinematics: CosBY

e

* Tag v prevents
meas. CM frame

* Use beam info to

calculate angle
between B and DYl
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Tag

B Kinematics: CosBY

B vt MC
s uds MC
B cc MC

-|_|_|_|_|_|_'___|__"-_-|_
I BOEU MC

B B'B MC
—&@— On Peak Data

—&— Off Peak Data
Signal MC

— — — Signal MC (Truth)

* Presence of X
causes values < -1

1 2
Cos(6, )

2F E —mz—mz0
CosBY =cos (0 = £ D7 ° Ll

B—Doﬁ)_

2‘153“_151)%

~n

1
Cos(6



xtra

ag B Kinematics: E_ ”

» E__ = all energy after
both B’s are

reconstructed.

* Should be zero for an
ideal, fully
reconstructed, event.

s T MC
————— B uds MC T
B cc MC

| BDEU MC
B B'B MC
—@— OnPeak Data
—&— Off Peak Data
Signal MC

— — — Signal MC (Truth)

* “Blind” signal region

until analysis selection
1s complete

Y [ w L w =] ~ =]

S I LI
I

AL L LA L AT L L TR
_ I |
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|

=
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Seeding Method

e

w0- B f 1
: wna TOMNEUTAS s Roemove a “seed” ¥ from
20 30 MeV Min. ,
o] 7 other variables and
s :  combine with the tag D°
» E* <300 MeV
B
L e * Recalculate relevant
= B cc MC . .
. Before o= g o E variables.
seedin $ On Peak Data ]
I Off Peak Data . .
ool 5 Sgnaitic = * If the new CosBY is

— — — Signal MC (Truth) |

E closer to 1, keep new

= I
400 |

configuration.
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Seeding Comparison

e

16000 E__ from neutrals

* Remove a “seed” y from
30 MeV Min.

= other variables and
4+ combine with the tag D°

» E * < 300 MeV

4
ELo™'% (with Seed v)

* Recalculate relevant

*MC 3
ds MC —

EMC ] variables.

O € A

= .
3000— I
n I
—

- After

seedin —@— On Peak Dat E "
& ¢ grmbm o+ If the new CosBY is
1500 Signal MC
— — — Signal MC (Truth)

closer to 1, keep new

1000

E configuration.

500

5
E:l:::alm (With Seed "f) B e
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Signal Side Reconstruction

e

+ + .
B —1 Vv * Calculate|p f| at
several points

around BY cone -
i
*|p' | = average of b

cosltipy 2.~

all results

* Use|p’,| for separation

m
* Two body:|jp’f|~73:2.64GeV
» [P’ ]|<225GeV=1" e vV

s |P ’u|<2.30 GeV=>1"-u'vv




Example: B"—¢e' v ;

e

p

—— CM Frame
Beam Spot Method
Y-Average Method

Events/(20 MeV)

EJI IIII|IIII|IIII|IIII|IIII|IIII|

oy}
]
~ L

p, (GeV

* Tau decays in flight, daughters smear spectrum
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Signal Variables

e

* Cannot reconstruct B mass, so we use...
+ E__ = all energy after both B’s are reconstructed.

* Momentum of signal lepton in B rest frame (p')

* Remaining variables considered for likelihood

ratios (LHRs) composed of probability density
functions (PDF's).

» Separate LHRs for continuum and BB background
and for each of the 7 signal modes

T e
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0.02

PDF's for LHRs

0.5 1 1.5 2 25 . 3

Tag K p™ (GeV/c)

M Continuum MC]

f o Off Res. Data -
—— Signal MC ~ —

————— True Signal —

nn|||||||||||||

05 1 15 2 -
Tag K p™ (GeV/c)

e

* Made after tag cuts

* Normalize histograms
of cont. and signal MC
to unit area.

* Call height of hist. bin
P (x) for signal MC

and P, (x) for BG MC
P (x)

=R P(x)z -

P (x)+P, (x)

v
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Selecting PDF's for the LHRs

e

* We have a large number of PDF's (up to 27)
* Remove those that are not helpful in the LHRs

* Remove each PDF to see effect on figure of
merit (FOM)

* Calculate variation from all PDF's included
* Eliminate PDF if it degrades performance

* Eliminate if physics tells us it should not help
(e.g. Tag side variables in BB MC).

.....
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Cut Optlmlzatlon

=

» Maximize Slgmﬁcance for BTV

* Maximize Punzi FOM for B—»ev and B—uv

B |

N
N Punzi= — N =3
Significance = — N, D
\/N sig+N BG ) VN g

Mode Eewa | LHR 5 | LHReon;, P ¢
T = eTup, 0.0.24] GeV | [0.74.1] | [0.16.1] | [0.00.2.25] GeV
T — ,Lﬁ'p'“f?T (0,0.24] GeV | [0.14,1] [0.72,1] | [0.00,2.30] GeV
™ - 1T, (0,0.35] GeV | [0.57.1] [0.8,1] -
™+ - 77707, 0,0.24] GeV | [0.97,1] [0.95,1] -
T st v, | [0,0.31] GeV | [0.97,1] (0.93,1] -
BT — ,Lﬁ.vu (0,0.72] GeV | [0.33,1] [0.75,1] [2.45,2.92] GeV |5
BT — et (0,0.57] GeV | [0.00,1] [0.01,1] [2.52,3.02] GeV
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LHR Examples

——— - E—
LHR,  for T—oevV ——— —_ " LHR_  for B—puv
70 — = :
3 T . . —
6 = ‘Opumlzed Cut ‘ ;
# — ERE S = : -
-
20 —; »zi— . o ‘ —
‘° S ANl -f
00 I 0.2 0.4 0.6 0.8 1 . 00: .Dlg — 0.4 0.6 I Q_IB
[egend for all 4
figures
oF | M <t v MC T omE | i
s | B9 uds MC 3 02f &
- | Il ct MC 5 018 5
af- | B pOR0 ic ERPO 3 _5
- Bl BB MC = 0.145— —
3 — 0.12 = | -
- 1 o0f =
,F-| ~* On Peak Data A osbE L E
- | —— Off Peak Data 1 006F — | -
i~ | — Signal MC I_|_|_I_ —  004f =
or s M :=0'0§E_'.~.—n—'.—!_.. . E

L L 1 I L 1 1
0 0.2 0.4 0.6 0.8 1

0.2 7 B —
LHR for B
LHRBE for tToevv BB ot —%uv. v
*! |
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e

Signal & Background Predictions

* Need BG prediction to tell if we see signal
* Do not want to us MC alone

* Have several sidebands in data from final
selection variables

* Eextra’ LHR LHRcont’ p'sig P’ D" Mass

BB’

* Choose one for prediction and cross-check with
the others.




- [+ ] (K] 'S o - - o

=]

B T MC
e uds MC
B cc MC
B g°F MC
B BB MC
—@— On Peak Data
—&— Off Peak Data

Signal MC

— — — Signal MC (Truth)

=]

* Ratio of Sideband to
Signal Region in MC
(RMC)

RMC  _ Nwmc sig
NMc,sideB
MC
Nexp,Sig — NdatajsidEB . R

e
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Signal & Background Predictions

e

» Use E__ for prediction

* SB definedas E_._ > 0.72 GeV (B — uv)
+ E__>0.6 GeV (all other modes)
* Validate with remaining sidebands and MC

* Signal prediction from signal MC sample

Signal Predictions Assuming Mode Signal

+ + 4 Prediction
93(3 — T v)=1.0><10 T ety D, 15.14 + 0.33
4 N 7 T — uty, v, 12.09 £+ 0.29
B(B =y v)=5.0%x10 ot 18.96 + 0.37

+ N 11 7+ = ataly, 6.56 + 0.22
B(B —e v)=1.0X10 B = 0. 53.03 £ 0.63
e e B+ —_ ;‘1.+L-"_“ 0.74 + 0.01

BY —etv, | (184+£0.02) x 107 ?‘



Background Predi

e

ctions

28

Mode MC Counting | D" Mass Eeytra LHR . LHR 5 D ¢
= ety T, 98.4 = 10.8 | 1026 £ 153 | 91.4 = 12.8 1274 £ 1188 | 99.7 £ 17.1 -

T — pty, T, 136.1 & 11.8 | 146.1 = 16.0 | 137.2 + 13.3 | 192.4 + 48.8 | 79.3 + 50.2 -

rt =t 212.1 + 16.8 | 239.2 + 20.0 | 233.0 £ 18.9 | 228.6 £ 24.8 | 279.8 & 80.1 -
= 7', 624 £ 9.0 | 57.7£114 | 592 +£88 | 528 £ 11.7 | 64.7 £ 14.0 -

B* — pty, 11.5 + 5.0 139 +£58 | 151+99 1.5+ 73 | 1484191 | 127+ 7.6
Bt —etp, 14.6 = 5.3 13.6 £ 8.5 | 24.0£11.2 - - 35.0 £ 17.8

Use E

extra

SB,

cross Check

with others
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Systematic Errors

e

‘ 1.1%|<

* Single Tag /
Double Tag |+
Studies Y

* Data/MC agreement
from sidebands

*» E shapein

extra

Double Tags

* Tracking Efficiency |«

* 110 Selection

* PID Corrections

T e e
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Tag Efficiency
¢ =tag efficiency . = N single tags
¢ ,=efticiency selected second tag : N -
s Xe = double tags = = double tags B'B — double tags
1 2 N 2 N
B'B- B'B single tags single tags

» Calculate ¢, for data and MC, take ratio as

systematic correction to tag efficiency

* For all systematics, apply correction to MC
and error on corr. as systematic error.

e e e e e e— — e
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Tag Efficiency

e
=

* For single tags, use one D' decay mode,
subtract D' mass sidebands

* For double tags, use one tag D° mode, all
signal D° modes, and no SB subtraction

Tag D' > K "
Single Tags Double Tags Ny /Ny
Data | 812182.0 + 1132.4 | 2278.0 £ 47.7 | (0.280 + 0.006) x 102
MC 2611475.0 £ 1945.4 | 8225.0 £90.7 | (0.315 4 0.003) x 102

Data/MC - -
B Tag D' K '’
Single Tags Double Tags Na /Ny
Data | 602762.0 + 2034.0 | 2138.0 £46.2 | (0.355 £ 0.008) x 10 2
MC | 2051028.0 + 3468.0 | 8549.0 +92.5 | (0.417 +0.005) x 102 [<3
Data/MC i i 0.851 + 0.021

B |
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Results B — ev

I Generic MC

——(0On Peak Data

Events/0.57 GeV

— Signal MC

Eexira (GeV)

* Expected BG =24 + 11, Observed 17
* Set upper limit.
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Results B — uv

e

I Generic MC

——(0On Peak Data

Events/0.72 GeV

— Signal MC

* Expected BG = 15 £ 10, Observed 11
* Set upper limit.
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Results B — TV

I Generic MC

Events/0.125 GeV |
A |
2

= [ ]
~»-On Peak Data i
150
— Signal MC 100
50
0 PR T RN T SR TR NN SN SR NS T SN AT T S S RN S T |

§ | ’ Total
gjié~ T Expected BG
521 = 31

* Observed 610

0.2 0.4

Mode Expected > Measure
Background | Events branching
(VBa) (Nobs) fracti
T+ —tur, | 9113 148 raction.

Tt — ut VuVr

Tt — ?r+17'.r

137 + 13 148
233 + 19 243
59+ 9 71
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e

Feldman-Cousins

* How do we convert raw numbers in branching
fractions and upper limits?

* We choose Feldman-Cousins method
* Phys. Rev. D57:3873-3889

* Uses MC to set branching fraction or upper
limit

* Works in high and low background

environments
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ms

CL Histogra

i
i
g

Tbén 25F —_.gﬂ 251— L
o C 1 - I
g
= - 1F - N
15:_ _________ _: 15:_' --------- —:
0 _f 10;— —;
5 _f 5H -
B —ev g N
0530 20 0 010 2030 a0 % 20 -0 0 10 20 30 40
Extracted Signal Extracted Signal
3 ' = * Red line is unblinded
5 :
- R T 1 value
=120 -
100 =
0 E * Central Band =10
60 =
w- = * Outer Band is 90% CL
20 B—o1tv 3 —

1 ] 1 1 1 | 1 1 1 I 1 | | 1 I 1
-50 0 50 100 150 200

Extracted Signal
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Agreement of Branching Fractions

=

%107
* Fit histogram of 7 oost -
T .
separate BF's B 04F E
% 0.3 —
* Fit to constant -> 2 0o | Z
ey on | .
probability of 18% £ o | E
S B I S R ¥ S B S R
T Decay Channel
Mode Expected | Observed Overall Branching
Background | Events Efficiency (=) Fraction
(NVBc) (Nobs)
1 77 —=etvm, 91 +13 148 3.08 £ 0.14) x 10~ (4.0+1.2) x 1074
2 7t — pty, | 137+ 13 148 2.28 £0.11) x 104 1.0743) x 104
3 ort— oty | 233419 | 243 3.80 £ 0.15) x 10~ 0.6%55) x 1074
. —ntnl7, | 59+9 71 1.30 £ 0.07) x 10~* 2.0713) x 1074
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Results

| B(B*>1"v)=(1.8£0.8+0.1)x10™*(2.4 0 )|

| f,=230£57MeV |

(B(B'—u"v)<11x10° @ 90% CL|
1B(B"—e'v)<7.7x10° @ 90% CL|

* Combined with hadronic tag (Prys. Rev. D77:011107)

1B(B">1*v)=(1.8£0.6)x10"(3.20)]
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Bt — ety Bt — uty, Bt - 1ty

PDG Values [1] <98 x 1077 < 1.7 x 1076 (1.44+0.4) x 1071
Inclusive Meas. | BABAR [9] - <13 x10°° N/A

Belle [10] <98 x 1077 < 1.7 x 1076 N/A
Hadronic BABAR <52x107%[11] | <5.6x107° [11] (1.8750) x 107412
Tag Meas. Belle - - (1.84+0.7) x 1077 [13]
Semilep. BABAR | <77x10¢ | || <11x106]| [[(1.8+08+0.1)x 10|
Tag Meas. Belle [14] - - (1.65103810-32) » 1071

* B — 1tv: consistent with all recent measurements

* B — uv: 11 events in sig. region (Inclusive: 600)

* Smaller backgrounds are more conducive to discovery

.....

nt at Super B factory

| HEP Seminar - University of Virginia__ 2008 Oct.8___Luke Corvin 8
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New Physics from B — tv ?

600. .................................. > Shaded
-' B—- Xy Ry IEP B -1v B =-Dtv K — pv .
ol B "B B regions are
[ U. Haisch arXiv:0805.2141 [hep-ph] excluded at
400}

95% CL

100}
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Future Outlook

* Publish this work

* Combined tags and
Belle + Babar

*B—os1tv @50

* B > uv first
evidence

* Super B precision
measurements.
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e

Backup
Slides
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mll cut

e

Predictions before

Signal Predictions Signal Predictions Assuming

Mode Prediction @(B+—>T+V)=1.OX10_4
T —etv T, 1542 +0.33

= uty,m, 12.09 + 0.29 B(B"— u"v)=5.0x10"
T — T, 18.96 = 0.37 N N 1
r+ o a0y, 6.56 + 0.22 B(B" —e v)=1.0x10

Bt — 1Ty, 53.03 + 0.63

BT — pty, 0.74 + 0.01 We do not use =7 mode
BT — e, (1.84 +0.02) x 10~

because it lowers significance

Table 83: Comparison of BG predictions from various sidebands.

Mode MC Counting D" Mass Eextra LHRecont. LHR = p;ig .
T = eTv.T, 109.8+12.0 | 123.8+17.7 | 1045+ 143 | 1989+ 1124 | 110.3+ 189 ;

7T — T, 136.1 +11.8 | 146.1 £16.0 | 137.2+13.3 | 1924+ 488 | 79.3+50.2 -

™+ — T, 212.1 +16.8 | 239.24+200 | 233.0+ 189 | 228.6+ 24.8 | 279.8 + 80.1 -

v - at7%, 62.4 +9.0 577 + 114 59.2 + 8.8 528+ 11.7 64.7 + 14.0 -

Tt s ot atr, | 12294122 | 1198 +173 | 121.74+12.6 | 116.6 + 162 | 127.0+ 14.0 -

BT — utu, 11.5+5.0 13.9+58 15.1 £9.9 11.5+ 7.3 14.8 + 19.1 127+ 7.6
BT = et 14.6 + 5.3 13.6 + 8.5 24.0+11.2 - 350+ 17.8

_HEP Seminar — Universiy of Virgiia 2008 0ct.8 __Luke Corwin 8
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E_. 1n Double Tags

extr

e

IIIIIIIlllllllﬁltl;%.mtlllllllIIIIII |||EITu{.Mtlllll|||||||||||_

| UL L I
B B uds MC ] 200 B uds MC =
1000 — - ] 130:— — N =
- — 55 e 7 : — -
—&— (On Peak Data 1 160 :_ —&— (On Peak Data _:
800 E for Double - :
extra - 140
- . 120F
500 Tag events N :
B ] 100
400 80
60
200 40
20
% 02 04 06 08 1 12 1.4 16 1.8 2 % 02 04 06 08 1 12 14 16 1.8 2

Left: same cuts on second tag as on first

Right: Add cut -2.0<CosBY<1.1 Net Charge =0
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Unbhnded Results before

Events/0.72 GeV

Mode Expected Background | Observed Events
T — eTv.U, 104.5+ 143 170
T — uty, U, 137.2 £ 13.3 148
T — Ty, 233.0 = 18.9 243
+ — 7707, 59.2 + 8.8 71
BT — 17u, 533.9 = 31.3 632
BT — uty, 152+99 11
BT - e, 240 £11.2 17

Eventsi).537 GeV

Events/i). 125 GeV

25

0

15

10

BABAR

preliminary

BABAR

prellmlnan_.r




46

e

Only applies for
Assume that most of our n°candidates are

not merged

According to Wolfgang Gradl, we should

usethe same correction and error as in R18

0.984 + 0.030




47

e

Tracking Eff.

No correction, Overall uncertainty of 0.27%
Additional uncertainty of 0.23% per track
Total 0.69% for t—nnr, 0.36% for all others

Particle ID

Time constraints prevented full study before ICHEP
deadlines

Use systematics from previous analysis (BAD 1456)
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Solution 2

e

* Frank Porter pointed out that I was
underestimating error in Feldman Cousins

* Two sources of error

* Error in the background prediction

+ Stat. error in the number of observed events (N _ )

* In FC method, toy MC (random numbers) are
used to estimate the probability the
probability of various measurements.

T e
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Conclusmns I

Use Feldman-Cousins Method

B(B >7"v)=(2.0+0.6+0.1)x10™]

Belle (Hadronic Tag): (1.8 £ 0.7) x 10* (PDGQG)

Babar Hadronic  (1.8"'%)x10™
PRD 77:011107, 2008

| f,=240+48+4MeV |
Using |V, | =(4.39 + 0.54)x10°

Compare Belle f, 229+36+34MeV(PRL 97:251802, 2006)




o0

Conclusions II

e

1B(B" > u*v)<10x10° @ 90% CL |
Babar Inclusive: < 1.3 x 10

Elisabetta Baracchini (BAD 1956)

This work: 11 events in sig. region (Inclusive: 600)

1B(B"—>ev)<6.9x10° @ 90% CL

Belle Inclusive: < 9.8 x 107 (PDG)

Smaller backgrounds are more conducive to

discovery




Problem Foun

d

e

Mode

Expected Backeround | Observed Events

)

T — et Vel/

FOM

104.5 + 14.3

T — p+VH?T 137.2 + 13.3 148 0.89
A a7 233.0 £+ 18.9 243 0.64

T+ - 7ot x0w, 59.2 £ 8.8 71 1.4
BT - 1Ty, 5339+ 31.3 632 39
BT — ,u,"'vﬂl 152499 11 -2.77
BT - et 240+ 11.2 17 -4.67

* Problem: Large excess found only int — evv

* Re-examine potential background sources.

o1
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Potential Background Sources

e

* Two photon fusion QED events
* “Events” with two overlapping e*e collisions
* Overzealous Bremsstrahlung recovery

* Photon pair production

* e*, e reconstructed as the tag and signal lepton

* One lepton is lost, and the other reconstructed as

the signal electron.




03

e

b

* Photon pair

Events/0.10

production: e*, e

reconstructed as the
tag and signal lepton

i wrererers PRI IPEPENEP I TR
. 0.6 07 08 09 1
m,, for T et v v (GeVich)

* Found 1n invariant

T E mass of two leptons
LE 0.65— —E
055 = mll
04F Generic MC =
YL [+ OnPeakData i * Other sources shown
0_15_ — Slgnal MC _E o
00_' o1 02 03 04 05 06 07 08 09 i tO nOt COIltI'lbute

m, for T —etvyv (GeV/cH)
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Solution

* m_ included in a PDF, but this was not

sufficiently effective

» After all cuts have been made, optimize m,

cut separately

* No data used in optimization, only generic
and signal MC.

* Optimizer returns m > 0.29 GeV
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Feldman-Cousins

e

» For each value N__, order values of N, by
R=PNN_IN JPIN_IN

best)

* N,Oest 1s the value of Ntrue that maximizes the

probability of observing N (usually N_ )

* Sum probabilities until one reaches desired

confidence level.

* For unblinded data NSig =N

-N

obs BG
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Summary of Systematics

e

Source Applicable Mode(s) Correction Fractional Uncertainty (%)
B Counting All 1.0 1.1
Tag efficiency All 0.891 £0.021 2.4
Fexira All 1.015 +=0.021 2.1
7V Reconstruction T+ - at707, 0.984 4+ 0.030 3.0
Tracking Efficiency T — ety U, 1.0 0.36
L ,u,JFLf”FT 1.0 0.36
R 7 1.0 0.36
T+ = 1707, 1.0 0.36
R S S 7 1.0 0.74
BT — pty, 1.0 0.36
BT - etu, 1.0 0.36
Particle Identification T — etV T, 1.01 2.5
rt — ,LL+U”FT 0.92 3.1
R 7 1.02 0.8
T+ - 7707, 1.00 1.5
R S S 7 1.06 2.4
BT — ;_L+Lf” 0.92 3.1
BT - ey, 1.01 2.5
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Signal Reconstructio

e

* After tag is reconstructed, search
remainder of event.

* Events are assigned to different signal
categories in a heierachy based on mass,
PID and other requirements

Decay Mode Branching Ratio
T = etuT. (17.84 + 0.05) %
T — uty, T, (17.36 £+ 0.05)%
R 7 (10.90 £ 0.07)%
R a7 (25.50 + 0.10)%
Tt atr, | (9.33 £ 0.08)%

| HEP Seminar - University of Virginia__ 2008 Oct.8___Luke Corvin 8
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Predictions

e

Signal Predictions Signal Predictions Assuming

Mode Sig_ﬂﬂ-l Q;(B-"_) T+V):1.O><1O-4
Prediction

St 15.14 = 0.33 B(B* -y v)=5.0x10"

rt— ot T, 12.09 + 0.29 '

T, 18.96 + 0.37 93(1'3+—>e+v):1.0><10'11

= 1 ta's, 6.56 + 0.22

Bt — 17w, 53.03 £+ 0.63

BT — uty, 0.74 + 0.01

BY — ey, | (1.84+0.02) x 1077

D" Mass

Mode MC Counting Eeytra LHR . LHR 5 D ¢
Tt — etuD, 98.4 +10.8 [102.6 =153 | 914 +12.8 | 127.4 £ 1188 | 99.7 £ 17.1 -

T — utu,T, 136.1 & 11.8 | 146.1 & 16.0 | 137.2 & 13.3 | 1924 £ 48.8 | 79.3 £ 50.2 -

Tt ot 212.1 + 16.8 | 239.2 £ 20.0 | 233.0 £ 18.9 | 228.6 £ 24.8 | 279.8 &+ 80.1 -

t — 7taly, 624+ 9.0 | 57.7 £ 114 | 5924+ 88 | 528 £ 11.7 | 64.7 + 14.0 -

7t s ata Tty | 1229 £12.2 | 1198 £ 17.3 | 121.7 £ 12,6 | 116.6 + 16.2 | 127.0 £ 14.0 -

BY — utu, 11.5 + 5.0 139 +58 | 151499 1.5+ 73 | 1484191 | 127+ 7.6
Bt —ety, 14.6 = 5.3 13.6 £ 8.5 | 24.0£11.2 - - 35.0 &£ 17.8
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Standard Model Prgdictions

.

e
= s e

b Vg 5 5|2
@ + + GF mB 2 mf 2) 2
— - ——
(B f Vf) 87T mf 1 2 fB‘Vub TB
Mp | "5
W+
Calculate
U o+ from
* Helicity suppresses the BF's of the light leptons| branching
_y fraction
* SM Prediction
* IV | =(4.39 £ 0.54)x10° [3], f; = 0.189 + 0.027 GeV [8]
Bt —ety, Bt — puty, Bt — rty,
Prediction Naive SM (1.34+0.4) x 107 | (5.6+1.7) x 1077 (1.24+0.4) x 10~
CKM Fitter [8] | 0.8970:2 x 107 | (3.8702) x 1077 R i
UT Fitter [7] - - (0.86 & 0.16) x 101
PDG Values [1] < 9.8 x 1077 <1.7x 1076 (1.4 4+ 0.4) x 10~4

[3] B. Aubert, et al. PRL, 96:221801 (2006) [8] http://ckmfitter.in2p3.fr [1] PDG 2008
[7] http://utfit.romal.infn.it/btaunu/ckm-btaunu.html
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Signal Eff. systematics

e

» Optimized cuts on all variables except E_

ra

* Take (# events in signal region/# of total
events) for Data and MC.

* Ratio of Data/MC gives the systematic
correction and error on modeling of E__

* Result 1.015 £ 0.021
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n° Selection, Tracking Eff., PID

e

* For t" — p*v (p* — w'n’) error: 0.984 + 0.030
* Tracking Eff.

* No correction, Overall uncertainty of 0.27%

* Additional uncertainty of 0.23% per track
* Particle ID

* Few differences with previous analysis
* Phys. Rev. D76:052002

* Use same systematics in this one

e e e e e e— — e

_HEP Seminar — Universiy of Virgiia 2008 0ct.8 __Luke Corwin 8
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Feldman-Cousins

e

» Create 2D histogram of N, (generated)
signal vs. extracted signal
* 100,000 experiments per true value

* Extracted signal = total entries — BG prediction

* Smooth statistical variations by fitting each

horizontal strip to sum of two Gaussians
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First Histogram B -> uv

e
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