Optimization of data taking



Data taking scheme

1. Taking data at one point (just for my,);
2. Taking data at two points (both my, and I).

3. Taking data at three points (m,y , I}y and the correlated syst.

uncertainties).

WithL=3.2ab 1 eP =0.72



Taking data at one point (just for my)

There are two special energy points for just measuring my,:

1. The one where most statistical sensitivity to my,:
-1
Ay (stat.) = (S24%) T YWW 059 Mev at E=161.2 GeV (with ATy, effect)

de \/ﬁ
2. The one where 2Z%% — ( at £ ~ 162.5 GeV (Am,;,,0.68 MeV, but no AL, effect)
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Systematic uncertainty for data taking at one point
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Taking data at two energy points

To measure both Amy;, and Al,,, we scan the energies and the luminosity fraction
of the two data points:

1. E,, E, € [155, 165] GeV, AE = 0.1 GeV
L4 .
2.F (Z) € (0,1), AF = 0.05
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El'EZ

For further study, the two requirements are preformed: Am,,, (AI,) € (0.5,4.5)MeV,
the scatter plot of E, E, is divided into two parts corresponding.

0.5MeV<AM<4.5MeV
0.5MeV<Al <4.5MeV

The z axis is the cumulation

of the fit result. The edge of
the distributions will affect
the optimization results.
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Amyy, Al vs Eq, E5

E,>160GeV

E,>160GeV

L Both the energies of
the two data points

will affect ATy,

Only the one above
threshold affect Amy,




E,~157.5 GeV ArrlW + A - Al_‘W VS El E,~162.5 GeV,

. AR o
.
E,<160GeV&AE,>160GeV E,<160GeV&&E,>160GeV E,<160GeV&&E,>160GeV B 1<16Q6eVaE
* R4
Ld

E,>160GeV

2
AM#0.028% @)

5
4
AM+AT (GeV)




Amyy + A - Aly) vs F
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Systematic uncertainty for data taking at two point

With: E;=157.5GeV, E,=162.5 GeV, 05¥5(corr.) = 2 X 10~ *(relative)

AEgs=1.6 x 10~ 3(relative), AE=0.5 MeV Just the quadratic sum
without the AEg¢
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Amy, (Mev)
Ss. e ;
Stat.  (corr) AE A Eps oS Total “* Stat. olcorr) AE Ay g% Total
0.1 0.71 0.47 0.35 0.92 4.6 0.31 0.52 4.64
0.15 0.73 0.47 0.37 0.94 3.7 0.28 0.52 3.75
0.2 0.76 0.45 0.37 0.96 3.3 0.26 0.52 3.35
0.25 0.78 0.46 0.37 0.98 3.0 0.23 0.51 3.05

0.3 0.81 0.48 0.38 1.02 2.7 0.22 0.54 2.76
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Summary, guestion and next to do

1. The preliminary results for data taking at one (two) point are shown.
a. For one point, Amy;,=0.9 MeV can be reached at 162.5 GeV,

b. For two points, the results with different F are given(without the effect of AERs).

c. The quantitative priority of Amy,, or the F. —

. . . . . ) 0.1 0.92 4.64

2. 5-D optimization with three data points is 015 00 -
under way, It will be more complex. 0.2 0.96 3.35
0.25 0.98 3.05

0.3 1.02 2.76
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Backup



cdM/dc (MeV)

a°Y%(corr.) (\/AL2 + Aoy, + Ae? + AP?)

Considering the a5¥5(corr.), the oy becomes: oy ~G (g, 0575 (corr.))

0

We simulate data with gy, and use gy, in fit.

158 160 162 164

is (GeV)

a3¥5(corr.) = 2 X 10~ *(relative). By 500 samplings,
the results are shown below (the uncertainty of
each valueis 1.5 — 2.0 x 107°)

Amyy(MeV) 0.47 0.47 0.45 0.46 0.48
ATy, (MeV) 0.31 0.28 0.26 0.23 0.22
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AE

With the AE, the total energy becomes:
E = G(E,, AE) + G(E,, + AE)

With AE=0.5 MeV and 500 samplings:

“F o1 | oas | o2 | oz | o3

Amy(MeV)  0.35 0.37 0.37 0.37 0.38
ATy (MeV)  0.52 0.52 0.52 0.51 0.54

Uncertainty of each value is 0.6 — 1 x 107°
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AEgs

With the AEg¢, the oy becomes:
oy (E) = f0°° o(E") X G(E,E")dE'
~(5-£")"

E+6V2EpRs 1 FrE =) g
E— 6\/_EBS (E) \/ﬁ\/iEBSeZ( 2 EBS) dE

For simulation Egs = Eps + AEgs, and Eg¢ for fit.



