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B 1. The Belle experiment

BELLE

« B-factory at KEK in Tsukuba, Japan
« KEKB ete- collider with asymmetric energy
» Belle detector (general-purpose spectrometer)

e Physicsgoals:
» Test Kobayashi-Maskawa model of CP violation
» Search for new physicsin various rare decays

e :
» UIL MysIicsS
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KEKB Collider

Design parameters
e Two separate storagerings
e" (LER): 3.5GeV, 2.6A
e (HER): 8.0GeV, 1.1A

HER LER
Interaction Region

[ . 1T diameter ~ 1km

i o I.I_IJ o

g [ NIKKO Area 3 OHO Area circumference ~ 3km
B[] = “I = - E., : 10.58 GeV at U(4S)

(TRISTAN Accumulation Ring})

e Luminosity 10%* cm-2s1

=/ \\e:  +11 mrad crossing angl
NS toctron A N\ ad orossing angle
« Small beam sizes:
"_."."'.;-.—’
e s, »3mm; s, » 100 mm
RF £yJl Area
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Luminosity history

Offline+Online Luminosity (pb™) (/day) 2003/65/04 97.43

i Il or resonance, I off reserance, [ energyscan
B e ST
. . . . . i . . |
o b Daily luminosity: still increasing ! -
3660 f

200 [

100 -

Offline+Online Luminosity (pb J) {/day)

o [

—  offresonance,

—  OR rESORARCE, enrergy sedn

1400 [ e oo e oo

M
300 — """" — A /// <+ 78fb* (on resonance)
B pm— ~ for today’ s topic

b - , B ~ (collected by July 2002)

5?6/199!; 5/25/200I0 o/l 472001 742002 7}2412003
Belle log total : 136772 pb™ Date

rtininfz ver d 45 Exed Runl - Exo27 Ren 456 BELLE LEVEL lntest

Integrated Luminosity (pr)

R
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Luminosity history

Offline+Online Luminosity (pb"r) (/day)
] energyscan

s00

minosity: still increasing ! -

- Dally lur
achieved beam current
= 1651mA (Jan. 29, 2003)

1106mA (Apr. 02, 2003)
.
SR |

Luminosity World Recordsat KEKB
e Peak Luminosity: 9.7 x 1033 cm-2st (Apr. 20, 2003)
 Integrated Luminosity (recorded by Belle)
o daily: 514pb-1/day (Apr. 02, 2003)
e monthly: 11.4fb-1/month (March 2003)
o total: 137fb-1 (asof May 04, 2003)
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E Belle detector

ACC (Aerogel Cherenkov counter)
TOF (plastic scintillator bars)

SC solenoid
1.5T

ECL
CsI(TI) 16X,

8GeV €
4—'—'-‘“-'
/j;

CDC (drift chamber)
~ Tracklng + dE/dx
\ small cell + He/C,H,

KLM (m/ K, detection)

SVD (Si vtx. det. 3 lyr. DSSD) 14/15 lyr. RPC+Fe

M. Hazumi (KEK
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|ndirect CP

(time-dependent

Two-photon
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Three important topl CS hoOw

I =RNGORNAVA (@SN )Y Ol sin2f 1 precision measurement

* B® f Kg, K'K'Kg , W'Ks  [eaVAV o1k

+ B°® pp

Results based on all the data taken by summer 2002 (78fb-1)
submitted to PRD in Aug, '02, Dec. ' 02 and Jan. ’ 02, respectively

Other important modes include
BO® Jyp° D**D*-, D**D-, D**p-, r *p-, DKs, inclusive dilepton
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>
K obayashi-Maskawa model of CP violation

CKM quark mixing matrix

2

VTRl 4 independent %e 1-% | AS(r- ih)g
parameters |2 :
V d V Vb g _ - 2 . 4
o T e ¢ | 1 5 A T+O(I )

Vie Ws Wi SA31-r-ih) - A? 1

:

unitarity %)
VidVib |+ Vea Veb + ViaVs = 0 1~0.2, A~r ~h~0O(1)

. CP violation (CPV) from
unitarity triangle just one “KM phase” !
Via Vol

Open questions
More CPV phases from SUSY etc. ?

" Baryogenesis ?

7, 2003 M. Hazumi (KEK




Proper-Time Difference: Dt
B i I i SR

Dt

f(§O® fCP;Dt) = e tB°{1+ [Ssin(Dmth) + A cos(Dmth)]}

Dt

f(B°® f.,;Dt)=e 'w{l- [Ssin(Dm Dt)+ A cos(Dm Dt)]}

S=0.8 tg = 1.542 ps
A =0.0 Dm, = 0.489 ps!

~ From red/blue asymmetry in the
S = 08 observed Dt distributions, we
A =0g determinethe CP-violating
parameters, S and A.




>
<[> Essence of time-dependent CPV

BELLE

A variation of
the double-dlit
experiment

Mixing (time-dep.

Observe quantum inteference using
a“double-dit” opening/closing in afew pico-seconds
Measure difference between particles and antiparticles (CP violati on)




>
<[> Essence of time-dependent CPV

BELLE

A variation of

the double-dlit R|qht
experiment

Left [ ¢
C,

Jy

d
L
Mixing (time-dep.

S
d/ Ks

Observe quantum inteference using
a“double-dit” opening/closing in afew pico-seconds
Measure difference between particles and antiparticles (CP violati on)




U(4s) (10.58GeV/c?)
bg=0.425
U(ds) ® BB (5.286eV/cZ X 2)

p f %ﬁ
/ - H LER |
&%

Interaction Region

KEKB Collider

g =
ﬁ Sevane
bg ~ 0.425 '.'.:-.,’.‘.'-A ! Dz @cbgt , ~ 200 mm
LA
. 4 : Dz
Flavor tag — p; —% D
! z : C bg




— Sum
o My K (T )y —L
r=—-=— Jfys I(.(unnn)

5.250
Baam Gonatrainad Maasa (Gevw/c™)

8.228 5.278

200

Number of avents /{0.05 GeVi)

00

1330 events (63%
purity)

JAr K, (B34 avents)

JA¥ K, X BG, K, detected
JAw X BG, other
ocombinatorial BG

000

.5 1.0

pe* (GeV/c)

Ldt =78 fb

B = CP  #evits. S/HS5+N)

JApKs (Kg=ntn) odd 1285 098

JAipKs (Ks=n070) odd 188  0.82

W(2S)Ks (W(2S)="1")  odd 91 096

w(2S)Ks (w(2S)=n+n—JAy)odd 112 0.91

tet Ks (e =1JAY) odd 77 0.96

n.Ks (n,~KsK*n~) odd 72 0865

nKs (n,»K'K70) odd 49 073

neKs(n,—=0p) odd 21 094

B1% even

A0 SKs w0 490 odg 101 0.92

total 1896 0.94

JAPK even 1330 063

total 3326

2958 events are used In the fit.

M. Hazumi (KEK



Use inclusive flavor-specific properties and correlations

=|nclusive Leptons:

i class 1 class 2
=high-p |- 0.5 | ]
'in?ernl:])ed-p |+ -u_l; %ﬁ*ﬁfz—l:—‘———%%j;—l;:l?—fl:_

=|nclusive Hadrons: B S —
“high-p p % 05 - |
"intermed-p K* % “'; _ﬁ--x‘rﬁﬁ:ﬁ_—
=low-pp 5"
S ..~ Class _|~_Class6
Classify events based on e +/4‘/ \ ++
expected dilution |

BB-mixing fit > flavor tag performance total effective efficiency = (28.8 £ 0.6) %
(“class 6” yields the best performance.)
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gy & i
/> Vertex resolution

BELLE

* Resolution dominated by the tag-side vtx.
o Blifetimefit with 85 million B pairs to obtain resolution parameters

[l n E:}:I [
B LR 3] He ¢ JME] 250
F N

BO lifetime
1.551+0.018(stat) ps
(PDGO02: 1.542+0.016 ps)

X
P N N BELLE o Wi
- - - .'I __-C"
BY->D*p-, D*p-, D*r-, ol K7, |
Jly Kg and Jly K*0 /'
= A \ :‘:Ln. & ﬁ.

Time resolution (rms)

1.43ps
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+ X =+
O X =]
"'-.;‘>- 2958 events

[PRD 66, 071102(R) 2002]

» 78 b (85M BB)
» 6 b—>ccs decay modes
(B=>JlyKg, JIy K, etc.)

discovery = precision measurement

M. Hazumi (KEK



D
< /> Discovery of CPviolation in B meson system (2001)

sin2f , histor

[
. : 0.52
ALEPH ; [ 10.847/ ;1016

(2000) ik
+.
0!?9 _“.44

BaBar| | ! 0.12+0.37+0.09
(20000 +0.43 +0.07

BaBar| 0.340.20+0.05
(Feb. 2001) '

Belle ' 0 58+I}.32 +0.09

(Feb. 2001) 0.4 -0.10

BaBar| ! | 0.59+0.14+0.05
(July 2001) ! '
Belle] ! 0.99+0.140.06
(July 2001) :
BaBar| | 0.741£0.067+0.033
(July 2002) ; !

Belle 0.719£0.074£0.035
(July 2002) :

World average 0.734+0.054
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{B Beautiful agreement so far

Ichiro Sanda Tony Sanda
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CPV Inb—>sss

CPV same as J/yKs
within SM

B(B°—>h’KP® = 5.8x10- : anomalously large

New physics contribution ??

: Measure its phase.

New physics through penguin (loop) diagrams

physics seminar May 7, 2003 M. Hazumi (KEK




B O(1) effect in SUSY GUT

BELLE

e 1) SUSY SU(5) with right-handed neutrino (Moroi 2000)

Acp(DY) = = SIn2(f +T \p)sin(DmyDX)

~ New diagram and phase |

2) SUSY SO(10) in the context of see-saw (Chang-Masiero-
Murayama 2002) = deviation up to 50%

Motivated by large 923 neutrino mixing:
In GUT context, “ Atmospheric Neutrinos Can Make Beauty Strange”

BNL physics seminar May 7, 2003 M. Hazumi (KEK




B0 > fKg , K*K'Kg, h'Ks

n- . —pp°
PP ~p*p BO— 'K
BO—>f KS B0— K+K- KS S

L KHK- (K*K-[If )

Ldt =78 fb

14

N
} It

©]

=
-

!]3
o
e
i |
S
=2
L
':ﬁ

=

L

o
(i}

Events / 0.002 GeV /¢
Events / 0.002 GeV/e >

10

2 522 524 526 528 5.3 5.2 522 524 526 528 53 052 532 524 526 528 5.3

M, (GeV/ ¢) M, (GeV/c) M, {Ge"u"}"c'z}
N =53 N =191 N =299
purity = 0.67 purity = 0.50 purity = 0.49
Very hard to do this at hadron machines
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Belle sin20,
(02)

BaBar sin20,
(02)

Belle S(0Ks)
(02)

BaBar S(¢Ks)
(02 Prel.)

Belle S(n’Ks)
(02)

BaBar S(n’Ks)
(D3 Prel.)

Belle S(K'K'Ks)
(02)

World average

Results

0.719+0.074+0.035
0.741+0.067+0.033
-0.73+0.64+0.22
-0.19703 +0.09
0.71+0.37* 0
0.02:0.34+0.03

+0.35
0.49+0.4303

0.73410.054

One of hot topics now. Need more data !
(one of the motivations for luminosity upgrade in the future)
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BT me-dependent decay rate

BELLE

Time-dependent (igi-sanca) CP asymmetriesin B® p*p-
-- promissing way to access the CKM anglef ,

o P, | 0= 4{+1 for B® tg
P (Dt) = . [1+gx{S,, sin(Dm,Dxt) -for BO

0

+ A cos(Dm,Dt)}] -

App =0, Spp = SIN2f 5
If “penguin” is negligible

BNL physics seminar M. Hazumi (KEK



{ég Direct CP violation inB°® p*p-

Penguin diagram seems sizable

(B(pp), B(Kp) measurements)

“pollution” for precisef,
measurements = 1sospin
analysis as a solution

wonderful “contribution”
for the first observation of
direct CP violation in
B-meson decays!

Excellent mode in any case to test the
K obayashi-M askawa mechanism of CP violation

BNL physics seminar May 7, 2003 M. Hazumi (KEK




Four key guestions

3.

4.

(spp,App) =(0,0) ?

« f No = CPviolation! (not necessarily direct CP violation)

App1 07
e |If Yes—> direct CP violation!

(spp,App) = (-sin2f ;, 0) ?
 if No - “direct” CP violation (death of “ superweak”)
» even (spp,App)=(0,0) can establish “direct” CP violation

f , consistent with existing constraints ?
 If Yes-> Great Kobayashi-M askawa mechanism !
 If No = (CKM anyway great); hint for new physics ?

physics seminar May 7, 2003



LR > 0.825

—Total === K
777 b === Threg-body
mmeaee U4

=

L R
=

el
=

Events/20 MeV

—
=

- R -

R -1 106
- 41
: 128
1 275

p*tp . 97
Kp : 22
qq : 406
total : 485
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e

dE/dx, TOF and ACC

dE/dx in CDC : TOF :

K/p : p<0.8GeV/c

K/pin p<1l.3GeV/c

and 2.5<p<5.0 GeV/c

+50% He+50% C,H,
layers *St <100ps

50

*128 scintillatorsin f

v =8 0.0 0.4 0.8
1.2

Mass (GeV)

ACC:
K/pin 1.2<p<3.5 GeV/c

sBarrel : 960 modules
in 60f -segments
n=1.010~1.028

*FWD endcap : 228 modules

In 5 layers
n=1.030

3500

Kaons ]

1000 (selected by ToF and dE/dx) |

2500 Bhabha e+/e- 7
2000 ks 7
s it 1
1

[ sttt S
Brstiinieone oy Beam Data

1500 2 e

: M e
" B 4

o
2

72 Monte Carlo

1000

500

4

35
Pulse Height (p.e.)

40



B K/p separation for B® = p*p

BELLE

2-3.5GeV/c
pP/K separation

K aon Momentum Distribution

Two-body
B-S>an/mK /KK

08 08 04 02 4 .-I]-_E 04 0868 0OB8
cosB
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e'e ® gq Background Suppr ession
P i L RN SRR

. BB or qqTikelihood

_ Construct BB or qq likelihood with Fisher discriminant, reconstructed B
momentum direction, etc.

Q.0100

0.0075 =
0, 0050 -

0.0025

0-00% 00 0.25 0.50 0.75 1.00 0.00 0.25 0.50 Q.75 1.00

- Signal selection with likelihood ratio L gg/(L gg+L )
;E — > signal
o.1of $
T

0.05 :—_ q q B B +§ —




D : :
</> Branching fraction measurements

= _|'I:?_ |I I'I-'II J I-'I-II I".“"...I"; Ir:llr ! I| l'r _|'I:E\.I'I-'II _,'
* Belle (85 M BRE)

) 10 /3 20

. 5 .29
Branching Fraction [ 107 ]
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o Established techniques for

e event selection
 background rejection
o flavor tagging
 vertexing
 time-difference (Dt) fit

e In particular, background well under control

Common techniques
used for

branching fractions,
Dmy, tg, SIN2f 4

Now we are able to obtain App and spp.

But let’ s go through several crosschecks
before opening the box.

BNL physics seminar



Positively-identified kaons
(reversed particle-ID reqguirements w.r.t. pp selection)
LR > 0.825

LRmin < LR 0.825

AE (GeV)

total Kp yield: 610 events

BNL physics seminar May 7, 2003 M. Hazumi (KEK




Mixing fit using B® K*p: OK !

Consistent with

the world average

(0.489+0.008) ps'!
PDG2002

BNL physics seminar May 7, 2003 M. Hazumi (KEK
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Egg\/f//.r"




Asymmetry

Asymmetry

Asymmetry

qq (sideband)

L R |
(]

e

L

g B 2

Non-CP sample
. ———

0.4
0.4
0.2
o
0.2 E
0.4 E

Null asymmetry

A =-0.015+0.022
s =0.045 £0.033

skp =0.08 £ 0.16
Akp =-0.03+ 0.11

(consistent with
counting analysis)

BNL physics seminar May 7, 2003
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Fit results

60 [ (b) g =—1

40 |

20 |

Events/(1.25ps)

Events/(1.25ps)

background
subtraction

Asymmetry
with background
subtracted

Asymmetry
o

- 0 ° data pointswith LR > 0.825
from combined fit result

P —— Large CP Violation is seen |




B Fit results

BELLE

App = +0.77 +0.27(stat) +0.08(syst)
Spp = - 1.23 £0.41(stat) +88£73 (syst)

Consistent with previous results and supercede them

After
background
subtraction

Asymmetry
with background
subtracted

Asymmetry
— [} —

= it (gs) ° data pointswith LR > 0.825

e Curves from Combl ned flt reSUIt
BNL physics seminar May 7, 2003 M. Hazumi (KEK



How often are we outside the physical region ?

- # of events out of boundary =& 18024 (60.1181%)

# of events out of sllipse = 4975 (16.5938%)

Probability that we have
fluctuation equal to or
larger than the fit to data
(input values at the
physical boundary)

16.6%

Physical region
— App? + spp? 0 1

[Note]
prob. outside the boundary

60.1%

(~independent of statistics)

= =2 —1 ¥ 1

A vs S, (input A,,=0.569, S, =—0.822)

M. Hazumi (KEK



D

<> Systematic uncertainties
App Spp
source +error | -error | +error | - efror
Background fractions +0.058 |-0.048 |+0.044 |-0.055
Vertexing +0.044 |-0.054 |+0.037 |-0.012
Fit bias +0.016 |-0.021 |+0.052 |-0.020
Wrong tag fraction +0.026 |-0.021 |+0.015 |-0.016
tg DMy, A, +0.021 |-0.014 |+0.022 |-0.022
Resolution function +0.019 |-0.020 |+0.010 |-0.013
Background shape +0.003 |-0.015 |+0.007 |-0.002
Total +0.08 -0.08 |[+0.08 |-0.07

* Actual estimations were done before seeing the fit result, as we adopted a

blind analysis technique.

BNL physics seminar




D
EHFAG: Unitarity Triangle Parameters

BABAR (Summer 2002 BABAR (Summer 2002)
0.02+0.34 | 031025

Belle (Winter 2003) Belle (Winter 2003)
1231042 | 0771028

O | | -

Average (Winter 2003) Average (Winter 2003)
0461026 : -0481+0.19
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A e

0.5

0.5

Confidence regions

 Feldman-Cousins frequentist approach.
 Acceptance regions obtained from

MC pseudo-experiments.

«Systematic errors aso included.

» Confidence Level (CL) at each point
is calculated.

CL for CP conservation

3.4s

1) Evidence for CP violation
[INBY® p*p-

CL at (0,0) = 0.9993

3) CPV from B-B mixing only

0.5 0 0.5 (“superweak” scenarios):

e.g. Bigi (2002),

2) “Indication” of direct CP Vialation (App>0);
“observation” requires more statistics.

Brhlik-Everett-Kane-King-L ebedev (2000)

2.3S




0 ) = dr Qifs) 4 idp convention taken from
A(B ® PP ) (lTle c ) |P|e )’ M.Gronau and J.L.Rosner

AB°® pp ) =-(|T|€"e ™)+ |P|e), PRD6S,093012(2002)

o, L P/T €99
=@ 2

" 1+|P/T ¢ 4 parameters
S, =[sn2f,+2|P/T]|san(f,-f,)cosd
- |P/T [P sn2f]/IR,,
A, =-[2|PIT |dn(f,+f,)snd]/R,,
R, =1- 2|P/T |cos(f, +f,) cosd+|P/T [ d°d,-d;
IP/T| 0.15-0.45 (representative) «— e.9. [P/T| = 0.276 + 0.064
fi 21.3 - 25.9deg. (Gronau-Rosner PRD65, 013004 (2002)
(Belle & BaBar combined)

BNL physics seminar



e Input valuesforf , and |P/T|
> f,=23.5° (sin2f ,=0.73)
> |PIT|=0.3

. f,constraint w/o
Isospin analysis!

» both App and spp large
lessrestrictiveond

» d<O0favored

> NO constraint ond at 3s

...........................................................................

D\ Qg e _________
\CL=0683 | /

R, TITTIRUR-, SRR TR (R S YRMRRRNREY S N AR R,

CL=0.9973

e e R e L e e e TR

:Iillllillllill]lill]lill]l[ll]
-150-100 -50 0 50 100

d (deg.)

IIII
150

BNL physics seminar
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|P/T| dependence ( f,=235°
|PIT[=0.15 IP/T| = 0.30 IPIT| = 0.45

—— 160 =

— 160 =
140
120 -

CL=0.955 100 |

80| | Cl=0.9973 80 80

140 | - 140
~~ - : -
8) 120 |-\ - ] 120 P
O 100~ / \ 100
~ ] : :

(Q\|
(T

- _ - CL=0.9973 -
60 ! o L ' 60 - CL=0.9973

-'-'fifﬂl-l*l?'ﬁ G 150100 50 050 100 150 2° 150100 50 0 50 100 150
d (deg.)
> Consistent with theoretical predictions

> Larger |P/T| favored
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)

h | 0.15 0.30 0.45
1

\ | | (95.5% C.L.)
mé_(a) Sosm ||| 78° f , 152°

25.9°

4

2{". YU PARNE PR T RNl FNUTE BT TWE
-I50 -1 -50 4 50 106G 156
a(°)
160 ; : 160 -
— | o =
(=] | =
=;:4:;- | % 14
- | =
2ok | 120
J{N.'r 1
P ®) 'C-L:ﬂ':':'tlf: ; _
) .i‘ﬂ'—- | e=roa7s— s - i |
; , : :
Mf_(b) i R e : fill | M_(d) CL=0.9973 |
a0 ——1 40 | 40 i
i A PYOTA (0 CPTRT KT P 274 ROV PN RN IFPed R ceva b PPN PROEL FYPTL ETVE EYTT) B YO I
20 Cysatian <50 0 50 o0 150 205 o0 500 s o 10 R 1 T, N E—— o
o o "
a(®) 0(%) Belle +1an, '
1600
Emﬂ:
N -
=
100 |
‘510 F
213 80
: cl=0.9473
' (e)
f , dependenceissmall | «
150 -1 50 6 50 10 150
(%)




f , constraint “banana”

* not aglobal fit; sin2f 1 and f 2 results just added to the figure
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KEKDB In the near future

~400fb-1 by ~2005
» 5 x a.dt(July 2002)

—

e ~160fb-1 by July 1, 2003
» 2 X adt(July 2002)

Integrated Luminosity (/ih)

a0 -

0 ———
7/1/99 741700 7/1/01 7/1/02 7/1/03 7/1/04
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N o

» larger beam current

» smaller b *
» long bunch option

> crab crossing«

Constraint:
» 8GeV x 3.5GeV
» wall plug pwr.<100MW
» crossing angle<30mrad

L=10%
4

BN

One year shutdown to:

test of » replace vac. chambers
Present KEKB L22108N9 | - :d"“b'z R.F.p?""er_) band
| =103 n::}: upgrade inj. linac -band
—.
| er=1.9A Ldt =400fb1

! | | | ! |
2002 03 04 05
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B 5. Summary

BELLE

e Large App value indicates direct CP violation. More Belle
datawill come (x5 by ~2005) for confirmation.

» First constraints (within the SM) on the CKM anglef ,
78° £1 , £152° (955%cCL)

[for 0.15 < [PIT| < 0.45 and f , = 23.5° (sin2f , = 0.73)]
Consistent with indirect constraints on the unitarity

triangle from other measurements.
Additional support for Kobayashi-M askawa mechanism.

| The best is yet to come !
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{B Belle Detector

BELLE

Silicon Vertex Detector (SVD)
| mpact parameter resolution
—> 55mm for p=1GeV/c at normal incidence
Central Drift Chamber (CDC)
(s Pt/Pt)? = (0.0019Pt)? + (0.0030)? (Pt in GeV/c)2
K/p separation with
dE/dx in CDC (s dE/dx =6.9%)
TOF (s TOF =95ps)
Aerogel Cerenkov (ACC)
Efficiency = ~90%,
Fakerate = ~6% up to 3.5GeV/c
g. et with Cgl crystals (ECL)
SE/E ~1.8% @ E=1GeV
et : efficiency > 90%
(~0.3% fakefor p > 1GeV/c)
KL and mt with KLM (RPC chambers)
mt : efficiency >90%
(<2% fakeat p > 1GeV/c)

Quite stable performance up to now

All components are important for the sin2f 1 measurement.
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Generate events according
to the PDF used for thefit 2> €

Anx ( flt output}

o ;

B A i B b R R R s B |1-r|-r1-rrn-rn--||

Good linearity VAR .
overtheentirerange< @ | .~ |

Ry -
Arr (input) I Y .S‘E{mpﬁﬂ

g e

PDF is based on data (control samples, sideband) - MC pseudo-experiments are
free from possible systematics in Geant-based M C.

Feldman-Cousins approach for App and spp confidence regions
< MC pseudo-experiments to determine acceptance regions.

We guote the rms values of the App and spp distributionsin the M C pseudo-
experiments as the standard errors of App and spp .

App ETOr: +0.27 | larger than errors defined by log-likelihood
spp eror:  *0.41J curvesin this measurement
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Selection dependence

selection App Spp

default (K1D<0.4) 0.77 +0.20 - 0.23 -1.23+0.24-0.15
L R>0.825 0.84 +0.22 - 0.25 -1.19+0.27-0.18
L R>0.925 0.69 +0.26 - 0.30 -1.24 +0.30-0.19
IDt|<15ps 0.77 +0.20- 0.23 -1.25+0.24-0.15
Dt|< 5ps 0.76 +0.20 - 0.22 -1.27 +0.26 - 0.17
IDE|<2s 0.81 +0.20 - 0.22 -1.21 +0.25-0.16
|DE|<1s 0.82 +0.21 - 0.25 -1.18 +0.29-0.19
r>0.75 1.02 +0.19- 0.25 -1.24 +0.19-0.25
r>0.875 0.91 +0.24 - 0.31 -1.18+0.24-0.31
KI1D<0.2 0.74 +0.20- 0.23 -1.11 +0.26 - 0.17
KID<0.15 0.59 +0.22-0.24 -1.14 +0.23-0.14

Sample | (42fbt)
Sample Il (36fb?)

1.00 +0.19- 0.25
0.37 +0.32-0.33

-1.14+0.30-0.21
-1.99 +0.70-0.65

(MINQOS errors only)

No particular tendency is observed.




» Crosscheck of Kp background by Kp yield and miss-id
probability = consistent with the DE fit in the p+p- sample

Kp pp
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How often are we outside ?

M C pseudo-experiments—> reasonable fraction if true values are close to the boundary.

M oo The f_ractions outside T_he f_raction above the CP

_ physical boundary(%) violation we observe(%)

INput

0.0 1.8 0.07

0.2 3.3 0.17

0.4 7.3 0.62

0.6 16.4 1.7

0.8 34.4 6.0 App
1.0 60.1 16.6

(-0.82,0. Input
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