Optimization of data taking



Data taking scheme

1. Taking data at one point (just for my) v

2. Taking data at two points (both my, and I) v

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

uncertainties).

WithL =3.2ab 1, eP =0.72



Taking data at three point

1. Fit parameters: my,, Iy, h(associated with ogys"

2. Scan parameters: E{, E,, E3, F1, F>(L normalization factors)

3. Scan procedure:
A. El' Ez,E3 (S (154‘, 165)GeV, F]_, F2 € (0,1), AEl - 1, AFl — 01 (Gstat)
B. E; € (154,160),E,, E5 € (160,164), F, € (0,0.5),F, € (0,1),AF, = 0.2 (04qr + 091"

ys

C. Get the Amyy, Al with optimization result from b(og:,¢ + 05y¢" + AE + AEgs)



Step A: El' EZ

0.5MeV=AM=3.0MeV
0.5MeV<Al'<6.0MeV
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The z axis is the cumulation

of the fit result. The edge of . . .. .
the distributions will affect E;<160, E,>160 GeV is used in further optimization

the optimization results. 4
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The optimal regions of E, E, are similar as two data points:
E,~(157,158) GeV, E,~(162,163)GeV



Step A: F;

E.c(156,159)&&E <(161,164) (GeV)

The optimal region of F; is similar as two data points: F;~0.3



Step B

1. Use the rough results from step A, the requirements below are used:
E, € (155,160)
E, € (160,164)
E; € (160,164)
F, =03,F, €(0,1)
the oys’ = 2 X 10™* is considered in the fit.

2. For each specific fit, 200 samplings are used, oy ~G (G, O5oe"

3. So we can get the direct fit results (N; = Ny g4, - 200), and the results by
fitting the distributions of my,, I}, of each fit result (N, = Ny 4,)-



Step B: El’ EZ

0.5MeV=AM<3.0MaV

0.5MeV=Al<6.0MeaV

Direct fit results

; o The optimal regions of E4, E; from these
M0 1ar gy W ur gy two (es_ults are consistent_and the results
are similar as two data points:

E,~157.5GeV, E,~162.5GeV
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i b ' — Fit the myy, I}y of each fit results

AMyo. ar (GEV] : AMyg, Aar (G{;-J-'lj] o 8



Step B: FZ

Direct fit results Fit the my,, I}, of each fit results

E;=157.50GeV&&E,162.5GeV

E,=157.50GeV&3.E,162.5GeV

F=0.3

The F, = 0.9 is used in further study



Step B: E3

Direct fit results Fit the my,, Iy}, of each fit results

E,=157.50GeV&&E,162.5GeV
F.=0.3&&F,=0.9

E=157.50GeV&&E,162.5GeV

F.=0.3&&F,=0.9
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The minimal result favors E;~161.5 GeV
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Step C

1. Use the rough results from step A, the requirements below are used:
E1 =1575, E2 :1625, E3 — 1615, F]_ — 03, Fz = 0.9
corr — 2 x 10~%, AE=0.5 MeV, Egs=1.6X 1073, AE5=0.01

Osys
2. O'WW~G(O'V(1)/W, USCJ‘,’;’”), E~G(E°, AE) + G(E),, AE), the description about Eg
can be found in backup.

3. By 500 samplings, we fit the distributions of my,, I[,,, and the corresponding
uncertaintiesare:  Amy,~1MeV, Al},~2.8 MeV



Summary and next to do

1. With the configurations :
L=3.2ab 'eP=0.72,55" =2x 107*
AE=0.5 MeV, Egs=1.6X 1073, AE5s=0.01
If we taking data at:
a. One points: Amyy~0.9 MeV at 162.5 GeV
b. Two points: Amy,~1.0 MeV, Al},~2.9 MeV (E;=157.5, E;,=162.5GeV, F;=0.3)
c. Three points: Amy,~1.0 MeV, Al},~2.8 MeV (E;=157.5, E,=161.5, E5=162.5GeV, F;=0.3, F,=0.1)

2. The more precise scan will be performed with the preliminary results.
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Backup



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

€
Ntot = L - oy (E) 5

= 4
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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,
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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
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Amyy + A - Aly) vs F

E <160GeV&&E, >160GeV E<160GeV&&E,>160GeV E <160GeV&&E >160GeV E;<160GeV&&E >160GeV

0.6 0.6
0.4 : 0.4 :
- 0.2 . 0.2
g.s 2 0 g's 2 15 0 =
AM+0‘1A1; (GeV) 1 AM+0.05Alr (GeV) AM+0.0241 (Gev)
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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 0.52 043 0.74 4.7
0.15 0.73 0.47 0.37 - 0.94 3.7 0.28 0.52 0.55 0.8 3.8
0.2 0.76 0.45 0.37 - 0.96 3.3 0.26 0.52 0.60 0.84 3.4
0.25 0.78 0.46 0.37 - 0.98 3.0 0.23 0.51 0.76 0.94 3.1

0.3 0.81 0.48 0.38 - 1.02 2.7 0.22 0.54 0.88 1.06 2.9
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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.



