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1) Introduction

SLC : Ecy = 91.2GeV ... on Z° pole
> SLD can i:l'nl'n* the « -n:pIin;;--. ol f” (o fermions

¢ 2 f
--------- K
o :.f- '20—05'%;? (ey = CAY)

The measurement provides a sensitive test of SM
To measure Ay, using Forward-Backward Asymmetry

Jood@-d®)_ | 2cose
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SLD can toss A, by Left-Right Forward-Backward Asymmetry
il [6(F) -~ 0 (B)-LoR(F) - 04(B)] _ |4 2080
[af(F)-q-crf(B)] +[crf(F)+uR(B)] L

SLD can measure Ay directly
SLD has statistical advantage of (P,/ A )"

Masale Iwasaki
Unihweraity of Cragon
July 2000
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Polarized electron beam

~63% in 1993, ~75% in 1994-98

Small and stable SLC beam spot
Primary vertex resolution o(r¢) = 4um

High resolution CCD Vertex Detector (VXD3)

Impact parameter resolution of 7.8 um (r¢), 9.7 um(rz)

Excellent particle ID with the CRID
Kaon ID 0.3 GeV - 35GeV

Maopako Iwasaki
Lniveraity of Cregon
July 2000
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2) A}, measurements

2-1) Ay, with Vertex charge
b-qllal'k tag: Mass-tag quark-Sign: Vertex charge

1. Improve b-tagging with Neural Nets
Use Neural Nets for BG rejection and track association

€y : 50% -->57%, 11}, 98% (for hemisphere)
For Qyrx#*0  Analyzing Power (A.P.) = 0.50 --> (.58

roy ion with VXD-
Q right probabilitys
75% --> 83%
20000
For Qvn #0 e
AfPo = 0-58 ""’} 0.64
10000
m -
AP N correct™ Nwrang = i s n
Ncgrr‘f‘+Nwrgng -5 =25 0 5 5 =5 =25 4] 25 B
trocks only Qyrx plus VXD watar?’“
Tasnko Iwisakl
Liniveraity of Oregon
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A,, with Vertex Charge

We calibrate
Purity from double-tag rate: 0.964 £ 0.006
A.P. from opposite-sign rate: 0.649 + 0.010

The self-calibration reduces the systematic error
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SLD 97-98 (350k Z°) preliminary result
Ay, = 0.926 + 0.019 (stat) + 0.027 (sys)
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2-2) Ay, with lepton tag
Lepton analysis use P, P and geometrical information
to separate prompt and cascade

¢ data

=E{Pf°fﬂpﬂ ‘
3> C _
W All other sources Irack 7 =
W Misidentification N

o LD <] :bw>l
L/D>1:b«>¢>1

A OF B OF f* N N W '

Electron analysis e
uses neural net for .-

source classification ..
-=> reduce systematics .,

Q o0

L] [ 'R 1
(b-direct Node with Constituents)

SLD 93-98 (550k Z°) Preliminary result:
Ay, = 0.922 + 0.029 (stat) + 0.024 (sys)

Manako rwisakl
Univaralty of Ovegon
Juty 2000
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A, Measurements (Summer-2000)

SLD JetC
SLD LepB%gate
SLD K* tag

SLD Vix-Q
Update

SLD Average

ALEPH Lept

DELPHI L
Updale

L3 Lept

OPAL Lept
ALEPH JetC

Update
DELPHI JetC
L3 JetC

OPAL JetC
LEP Average
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b
LEP Measurements: A, =4 A'rn /3 A,

1.1

A

0.882 + 0.020 £ 0.029
0.922 + 0.029 + 0.024
0.960 + 0.040 + 0.069
0.926 £ 0.019 £+ 0.027

0.914 £ 0.024

0.886 £ 0.036 + 0.023
0.916 £ 0.051 + 0.023
0.868 + 0.055 + 0.030
0.850 £ 0.038 £ 0.021
0.968 + 0.034 + 0.030
0.890 + 0.042 £ 0.020
0.801 + 0.105 + 0.051
0.894 1+ 0.048 + 0.036

0.880 £ 0.020

Using A _=0.1500:+0.0016 (Combine SLD A, , and LEP A))

Munako wisaki
Linivarsity of Ovegon
Juby 2000
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After Takeuchi, Grant, and Rosner:

g 0.7 = T - I T T T T e
= Summer-2000 -
-l 1
< 1
Eﬂ.ﬂ =
-l SLDA,
SE 1

Co °f
b . Standard Model:
002 = 169<m<179
100<m, <1000
-0.04 |-
0.08 |-
oo |  SLDA
. +LEPA,
Voo a0 w001 0 oo oo o0
2
6sin“6,,
(0,0) determined by m =174, m =300,
o, =0.119 O, =1/128.905
vty roon

July 2001
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3) A, measurements
3-1) A, with Kaon + Vertex charge

c-quark tag:: Mass-tag . :29%, I1.82% (for event)
quark-sign :: Kaon + VI'X charge Q right ... 94%
» 500 VTX-Q — ., 500 ,
§ [ Pe<O ¢ |§ [ Pe>0 m uds
® 400 & * S 400 F 1 charm
L ! . mﬂ
300 - .ﬁ’ 300 |- "’.
L ' = oo
sl * *e®® 200 escose,
100 :— 100 -
Pl | .| sl
-1 -05 0 0.5 1 -1 -05 © 0.5 |
cosd, SRR,
Kaon i
2 250 L £ 250 |
g 1 Pe <0 + % .. Pe >0
* 200 b +* * * 200
180 - ¢¢ | 180 | §¢”
100 ¢”¢¢¢¢ 100 | % ® ”"
[ ¢ I o"oe
a0 = 50 =
tI—1 0.5 0 0.5 1 U—i -0.5 0 0.5 1

Self-Calibration technique reduces the systematics

SLD 93-98(550k Z°) preliminary result:
A, = 0.603 + 0.028 (stat) + 0.023 (sys)

Masako Iwasaki
Ursiveralty of Crtegan
July 2000
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3-2) A, with Exclusive D*/D reconstruction

We use 6 decay modes:

1.D*->D"n* (D°->K n*)

2.0 >Dnt D ->K nt )

DD nt D ->Kntntn)

4.0 >D"n* (DO->K I*v)

5. D" >K n*m

6. D!’-} K TI:+ Withowt Kaon 1D (eéxcept Tor 6
Exclusive reconstruction yields quark sign+direction with High accuracy

-> High analyzing power, Small Systematic error

Using VXD information, we reduce b->D BG

D**-D’r, D"—Kn D*>Knn

—~. 300 -

Tt g

S | i

S 250

Sis0 - S

§1m E 160

M 400

" ' 50
%t ot o1 o o0z °1 18 e 25
Am (GeV/c®) m(Knn) (GeV/ic*)

SLD 93-98 (550k Z9)

A, =0.690 £ 0.042 (stat) £ 0.021 (sys)
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3-3) Inclusive Soft-pion

L n D* jet
D™ -> D’ T ~

m.: produce along to the D* jet direction
Sienal... Pv* ~ 0

--> BG subtract

1800 900
*
1400 800
| *
120 £ 70
1000 | -
| 500
800 I+I by
LA ST TIUT i 400
[ .
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200 100 ' .
ﬂ o b By g g g gl G STl |_i el i ﬂ» :ﬂ"‘-- T, M 1 0 o, O ) s, :._;u_"'_-" -
0 001 002 003 004 005 0 0.005 0.01 0.0156 0.02
P2 |

Obtain good S/N ratio of S:N ~ 1:2
Using the VXD information, we can reject both uds and b BG

SLD 93-98 (550k Z°
A, = 0.685 + 0.052 (stat) + 0.038 (sys)

Maaakn wasdk
Unhmraity of Dagon
July 2000
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A. Measurements (Summer-00)

SLD K & vix-Q
SLD Lepton
SLD D',D*

Update

SLD soft
Update

SLD Average

ALEPH Lepton
DELPHI Le
L3 Lepton
OPAL Lepton
ALEPH D’
DELPHI D’
OPAL D’

ton
date

LEP Average

LEP Measurements: A_=4 A™re /3 A,

pr—iff—

FIITTIN T TV TTT VO G DR . Vo (0T ST o Y01 L |'S1Nl¢ i

hk

0.5 0.6 0.7 0.8 0.9

A

0.603 £ 0.028 + 0.023
0.567 + 0.051 + 0.064
0.690 + 0.042 + 0.021
0.685 + 0.052 + 0.038

0.635 £ 0.027

0.58 + 0.05 + 0.03
0.68 £ 0.08 + 0.06
0.82+0.29+0.19
0.58 + 0.06 £ 0.04
0.63 +0.08 £ 0.02
0.64 £ 0.08 £ 0.04
0.64 +0.10 £ 0.05

0.612 £ 0.032

Using A _=0.1500+0.0016 (Combine SLD A, , and LEP A))
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4) A, measurement

s-quark tag::
1) Select events with no detached vertices
2) Tag fast strange particles
K* with p > 9 GeV, K”_ with p>5GeV
in both hemispheres

)

S-(Uark purity .. 66° \nalvzing Power 0.8.

neg. polarization | pos. polarization

280 | 260 |-

. @ data (1993-8) |

1 i resan |
200 |- B ud bkg. +‘

T L[]
180 |- # t+ 180 |- :

number of events
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SLD 93-98 (550k ZY)

A, = 0.895 + 0.066 (stat) + 0.062(sys)

lest of d-type quark Universality

Ap/A, = 1.02 £ 0.10

(Ap: SLD combined)

J:\“ HIJI}
(0.55 M events)

A, DELIHI
(3.2 M pvents)

\, . DELPHI

il'_l_'l'.-'. N ovoerils)

A,. OPAL
(4.3 M events)

SM ———’-I

—o-

0.895 L .09

0H,903 4 0,107

1.10) &+ DS

0.61 + 0.33
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5) Summary
Using the unique SLD/SLC features of:

f}f),rJg'f_."'f_' 4 ”.' .I'I'|_,-,‘rJ.-;_

_ﬂ\_-"flj'f_r'l.r; .II_I.,f ,'.'_',f_, | )i

f..]'.- { il."'f'a'.','fr { jr.- 1 ) [ ¢ ecior. | !\.},‘F}';' I_f.'-r.i'f'"ru'flr' flr,l

We measure the quark-coupling asymmetries.

Ap =0.914 £ 0.024 (SLD combined) <3% precision
A, =0.63510.027 (SLD combined) 4% precision

The best measurement!

A, =0.895 1+ 0.090 10% precision

All measurements are in agreement with SM
A}, discrepancy has become less significant

D-type quark universality test: Ap/A=1.02 £ 0.10

Many analyses are close to final,
but some are still being improved with new technique:
Heavy-flavor tag with NN, VXD only tracking, ...

Mlaniho vk
Univarsity ol Cragan
ly 2000



