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ABSTRACT

Measurements of the forward-backward asymmetry of ete™ — cC events were
carried out at a mean /s energy of 57.95GeV at TRISTAN, KEK. The cZ events
were tagged either by the full-reconstruction of D** or the inclusive Pr spectrum
of #¥ from D** — Uoﬁwcvaw. The forward-backward asymmetry was measured

to be Afg = —0.497314(stat.) + 0.06(sys.), consistent with the standard model.
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dE/dx clusters used in the 65%-truncated mean be greater than 40; (2) x% for the
Kaon assumption be less than 6.6, where the number of degrees of freedom (DOF)
is 1, i.e., a 1% confidence level (CL); and (3) XW« be less than x24+1. Since we
considered most of tracks to be 7 candidates, no dE/dx-cuts were subjected for

pion candidates.

The -rays were used for jet-axis calculations and 7° reconstructions. The

energy resolution of the y-rays can be expressed as

Zf 8.0 N+ (1.5)2 %
E EGeV) R
For each pair of y-ray candidates with energies greater than 0.1 GeV, a kine-

matical fit (1C) assuming the 7% mass (=0.135 GeV/c?) was applied. These, with

x%o being less than 6.6 (DOF=1, i.e.,, 1%CL), were considered to be 7° candidates.

For a semi-reconstruction analysis, we calculated the jet-axes. We used tracks
with momenta greater than 2 GeV/c, and clusters with cnergies greater than 1
GeV, and not associated to charged tracks. In order to calculate the jet-axes of
the events, we used an invariant-mass &mol;:fa_ in which particles are merged

together in an iterative way if their invariant mass is less than 5 GeV/c?.

3. Forward-backword asymmetry

The forward-backward asymmetry was measured by exclusive reconstructions
of the two decay modes of D% and in terms of the inclusive transverse momenta

(Pr) of soft m¥s with respect to the jet-axes.
3.1. D't o pEpO(DOY o g Fp

For every opposite-sign K¥r% combination, we required the invariant mass
to be between 1.4 and 2.2 GeV/c?; a kinematical constraint fit to the D®-mass
(1.8654 GeV/c?) (1C-fit) was also employed. For K ¥r*.pairs with a x? less than
6.6, we applied a cut on the absolute value of the cosine of the angle of KF at
the K¥n%-rest frame with respect to the thrust axis to be less than 0.8 (decay
angle cut), since DY meson is a scalar particle. Then, the soft 7¥s with momenta

«"#W: for

less than 2 GeV/c were combined (we hereafter call them “soft pion” or
simplicity). Finally, a cut on the D** energy fraction (z = Ep+/Epeam > 0.4)

was applied, in order to reduce the combinatorial background and to suppress any

contribution due to cascade decays from B mesons.

The resulting mass difference (Mp+.+ — Mpo; we hereafter call it “mass dif-
ference” for simplicity) is shown in Fig.1-(a). The histogram comprises the ex-
perimental data; the hatched histogram indicates the background obtained by a
LUND Monte-Carlo (Jetset 6.3) simulation along with a detector simulation'” This
Monte-Carlo program was tuned so as to fit the average hadronic events!” The
background in the higher-mass difference region was fit with the Monte-Carlo cal-

culation. We also carried out various background emulations using real data, such
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function and the prediction of the Standard model are also indicated by the solid
and dashed curves, respectively, in Fig.2. In order to omaaﬁm. otheory(c o DE),
we used Br(c — D**) = 22 3 6%, which was obtained by the VENUS collabora-

. 3]
So;_ !

3.4. SEMI-RECONSTRUCTION OF D** — £ D0(D0)

We also analyzed the inclusive Pr distribution of soft pions with respect to the
jet-axis. The soft pion from D** — 7EDO( D) has a Pr lower than 0.039 GeV/c
with respect to the D* direction, where the D* direction can be approximated by

the jet-axis"” The definition of the jet-axes was mentioned in the previous chapter.

The soft pions were required to have momenta between 0.8 and 2.0 GeV/c?.
In order to reject the e* and e~ tracks originating from a 4 conversion, the tracks

with a x\wwam\mxv less than 2.7 were removed.

The Pr distributions of the soft pions are shown in Figs 3 (a) and (b), for the

forward and backward pions, respectively. The fitting function used was

[0
f(Pr?) = —ay
1+ %
The shape parameters of the signal were fitted via a Monte-Carlo study. The signal
entry and the background shape parameters were fitted with the experimental data.
There is a significant excess of entries in the low- Pr region, especially for backward-

going pions. We obtained excesses of 121 4 45 and 336 & 49 events in the forward

and backward directions, respectively. Using an acceptance correction based on

the Monte-Carlo simulation, we obtained
o(c— D**)/o,5 = 0.114 £ 0.017 £ 0.020 and Afg = —0.49 + 0.15 + 0.08.

Both the full- and semi-reconstruction results were consistent with each other.

3.5. COMBINED RESULT

Combining both the full- and semi-reconstruction results, we obtained average

values of

o(c — D**)/og; = 0.116 £ 0.016 + 0.017 (0.141 + 0.038)

and Afp = ~0.49701% +0.06 (-0.47),

which are consistent with the prediction of the Standard model (values given in
parentheses). The forward-backward asymmetry is shown in Fig.4, together with
the other experimental data at various /\w.E The solid line is a prediction of the

Standard model with sin? fj=0.2325 and Mz=91.173 GeV/c2.

From the cross section, we obtained Br(c — D**) = 0.181 + 0.025 + 0.026,
which is consistent with the VENUS results® and slightly lower than those of
ALEPH." Assuming the Standard model with the axial vector coupling constant
of the electron being —1, we obtained the axial vector coupling constant of the

charm quark to be ¢, = H‘oqu“wwwmﬁwm, which is consistent with unity.
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