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Figure 1, Decay of an m; = —1 Z% boson into left- and right- handed fermions.
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Table 1. Standard Model Couplings and Parity Violation (assuming sin? B = 0.231)

PFermion . i‘;’; o g£ 5 9‘% ] Ay dA;/d sin’ O
Te,pr | -1/2 | -1 | -0.269 | 0.237 10.151 78
v | +1/2] @ | 0500 | 0.000 | 1.000 0.0
| d,sb | -1/2 | -1/8 | -0.423 | 0.077 | 0.935 0.6
buet {4172 | +2/8 1 0.346 | -0.154 | 0.669 -3.5
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Structure of ete —ss Events

+ ——— .-';:jjf‘i_‘:., ) e

e
KO AO

° An S“jet often includes a hlgh -momenium
particle with strangeness -1, such as

K™ ‘stable’ |
K%  ~50 cm flight dist. ~ 68% — 2 tracks

KO ‘stable’
list, 64% — 2 tracks

A@ ~80 cm fli gh‘i d

o However: exact rate unknown
large bkg. from B, D decays
bkg. from leading K,L in u,d jets
bkg. from fragmentation
analyzing power unknown

— A measurement of Rg or Ag using
strange particle tags could be
highly model-dependent

l Dave Myllew -



e We know that:
¢ there is a signal in s jets
¢ the a.p. ishigh | (or 78,3442)
¢ 0.4 <{u+d):s<0.8

¢ aleading K" in a u or d jet
iS accomgamed by a fast
K-, KY, AY,

¢ afast K* in ansijetis
accompamed by two fast
K=, KY, AY, ..

¢ the heavy flavor background can
be suppressed independently
using vertexing

e Strategy: take advantage of these features
~ use data to constrain rates

Nave Myllev-
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o Difficult to measure any of the unknowns
cleanly from the data...

e _._but there are several checks/constraints
available, given that the simulation contains
the above qualitative features of the data.

For example:

1) Compare the number of jets with 3 1D'd K,
KO with the prediction of the simulation
— 33% ‘measurement’ of the wrong-sign

fraction |

2) Compare the number of jets with an ID'd
KK~ or K'KY pair with the prediction
— 13% ‘measurement’ of (u+d):s

3) Compare the number of events with an 1D’d
K™ (or K7) in both jets with the prediction
— B7% ‘measurement’ of the a.p. for u,d

Result: A, = 0.85+0.17 (stat.) £ 0.10 (syst.)

| Expect: A =0.... £ 0.08 (stat.) + 0.07 (syst.)
s OLD  bux.-. | © Dove Myller




A SLD
(0,855 M events)

A DELPHI
(3.2 M events)

A, DELPHI

(0.;}’ M evenis}

A, OPAL -
(4.3 M events)

D.@A\M W\u\\H‘

SM——=

ot | 0.895+0.090

—o- | 0.903 +0.107

e 1.00+0.56

1 | 0.61033

Illllllil|\||Illﬂtlll|jll
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FIG. 4. The distributions of ¢-cos8p for the selected D meson sample for (a) left- and (b right-
handed electron beams. The solid circles are experimental data, and dowble hatched histograms

are RCBG estimated from side-band regions.
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A, Measurements (Winter-01) ‘
§ ’
SLD K & vix-Q - 0.674 + 0.029 + 0.025
Update |
SLD Lepton AR | 0.591 + 0.055 + 0.053
SLD D',D* e 0.690 £ 0.042 + 0.021
SLD soft & | 0.685 + 0.052 + 0.038
| SLD Average| '+* o671 10027 I
| |
|
ALEPH Lepton A | 0.580 + 0.047 £ 0.040
| .
DELPHI Lepton 7 0.634 £ 0.083 £ 0.056
L3Ltepton [ M 710739+ 0.269 + 0,161
OPAL Lepton | ™+ 0.575 + 0.054 + 0.039
ALEPH D’ f N 0.627 + 0.080 + 0.024
DELPHID | e 0.635 + 0.083 + 0.025
OPAL D’ A B 0.837+ 0.104 + 0.050
LEP Avera aall - 061240032
% | ! ST SM e
e 0 v \n Wy
o4 o) =Fr ) ' 4
5% ¢ £ 4
Lﬁ Meaﬁlremeﬁs: Acfél Aﬂ’% / S*A? |
Using A =0.1500:0.0016 (Combine SLD A, ,, and LEP 4.)
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Charm/Bottom Separation
I Uses (4:5:1) neural network
| o800 — | RO
4000 ST [ & d
2000 - f 0T |
Dkzi_, | h D&w
0 2 4 & 0 10 20 30 40
Mk (GeV/c?) Pux (GeV/c)
{JEJ - 'Emooo L bottom
2000 - G ~ B charm
= B ﬁ T . W uds
1000 - 2000 ® data
S 20 30 40 %0 0.5 1 1.5
(Pvrx"“ 10)/ Mur Dy (cm)
9 .
c C
G20000 |-
x i
10000 -
é 0 2.5 5 75 10 12.5 o 0.25 0.5 0.75 1
| Ntfk ‘NNMI
{ Require o |
gﬂ — NNy < 0.4, Pypx > 5 for charm tag
: — NN > 0.9, My rx < T for bottom tag

Thomas Wright ‘ Univarsity of Wisconsin



Efficiency Definitions

| Only interested in charged tags
{ —#Qvrx = Qg = 0, consider hemisphere untagged
—+if Qyrx and Qx disagree, untag hemisphere

Each tag has an associated efficiency W, with:
w = (X, 7, ) for (untagged, c-tagged, b-tagged) /7"

g = (r,w, 0) for (right-sign, wrong-sign, unsigned)

—+ only 0 possible for untagged hemispheres #

— only r, w possible for HF-tagged hemispheres

—3 right-sign means signed T points along primary cuark

J = (uds, ¢, b) for (light-flavor, charm, Mtfla@m} event flavor

There are (1 X + 271+ 2¢) x (3 flavors) = 15 total efficiencies
g

n -
0 ;
.o L . L]
R L e (P /E -
’ Toen I M ) . -

Assign charges so that (Jrem: > 0 means right-sign
— forptags, Qnemi = +Qvrx or —Qx
~ for e tags, Qrem: = —Qvrx of —Qx

*l Calibrate these tags by counting event rates in data '

: straightforward extension of 1, technique

Thomas Wright ' University of Wisconsin



Efficiency Calibration

Ntags = Niot Z (wajlwf, )

— Ry is hadronic partial width to flavor f

tags Q2 Niggs Zwl w3®

.Can express expected number of tagged events as:

— sum over w? combs. which can produce an event type

- gives

X-X 00 189575 X3X7
X—-n 0+ 9440  X(n% +ny¥)
X — O£ 22070  XQ(e} +€¥)
n—n  =£F 465 niny +n¥ny
n—n +- 92 7]}7}}”

7 — —— 421 Me€r + N7 €Y
N — ++ 389 ey + N5 €;
€ — +oF 4231 e€rer + €Y ey

€—€ +4 2029 E}E}”

,@; Nine independent Poisson-distributed variables -
~ measure these Ntags and fit for the efficiencies?
— life is not guite so easy...

i

Mes Ne
Ner Ne
Ths T
Moo T
€hs €

& &

Thomas Wright

T

University of Wisconsin



Correlations
Two hemispheres are not independent
— iy = 5131-(232) and w = w(az), then wq2 75 Wle
Example: B-hadron energies
: i I R e ma ] AN 035 .
i. 0. E liiiiiiana g - ”ght“‘sfg‘”
08 < IiiiiilnEn ;.g O‘.EE_ wraﬁgﬁﬁigﬁﬂﬂ_““.m
i | LR ] o C ‘ »
: e B E o’
‘ SR st I
0.15 p- -
o ®
; 0.0 E— ptatﬁo.'m'mm“.ﬁmd
i T E L
Fe” o ]
j o 025 05 075 1
| Energy
| Define correlation parameter -y as:
| | ,14
: ,},qwz . wllﬁ :
o : 12 | w‘gﬂ. wgz
| where w{L% is the efficiency to tag an ewent of that type.
For each flavor and tag combination, get a v from MC
| — enumerate sources, do they saturate total correlation?
For a source characterized by z, find w(z) and calculate:
q . & \
s = (wi (w)ws’ (2))
r — di g g, .
(wi (#)) (w3* () |
then compare | | . to the total v | ~ '
£ |

Thomas Wright University -of Wisconsin



Results

8727 events (Fg) = 0.845 {ae) = 0.838

+ = L pol T*ﬁ? QME R pol - MC

' L z00 ‘ JH Q aap
iﬁ L‘:j 200 £ IT_*” Li‘] E . bkgd
F 4+t 700 ® dota
| 600 3 o 'Y [ 800 rlﬁ—l
500 F- j %00 -
"' 400 [ LWL_Q_JTWJ* | 400 ¢ Lﬁl LI

300 i— ‘ . ‘f 300 E ’ 1_‘14-*'71

200 - 5 200 ’

100 ;— i .i 100 E

o= —-0.5 0 05 © -0.5 o 0.5
CQS'ﬁmmﬁ CDSﬁthr-ust
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0.907 + 0.020 £ 0.024
0.926 + 0.030 £ 0.024
0.855 + 0.088 + 0.102
0.913 + 0.019 £ 0.018

0.913 + 0.021
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0.873+0.018

A, Summary
A, Measurements (Winter-2001)
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