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Signal and Background
Cross Sections

Signal: e*+e > [+ "> X% 1+ X° W

M [ = 1109 GeV, M x° = 554 GeV, ¢ =0.7 fb

Background:
e ete” = WHW™ — utuvyvy: c=10.5 fb
o ete — 77 — utuvyvys o=0.5 b
+.— . T T o T Rl =04 fb
—) ® €€ susy — U g=0.4
o ete — uv.uv, (inclusive): g=135 1b
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Selection efficiency 1
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Muon momentum distribution (left) and selection efficiency (right) for Prob > 0.8
and 6Pt/Pt?2=2.10">. E~ 93 % and S/B ~ 40%;
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Selection efficiency 2

00
.

dN

80

60

40

20

Signal Selected {Bpt!pf=4.e-4}
Signal all

e

%i"l"'ll"'l"'l"'l

CP

ﬁ}
| |++++¢ . |
500 1000 1500 2000
P GeV

Cor

n
Ao

0.8

0.6

0.4

0.2

Selection efficiency, C80
Fit

o1

I l l
500 1000 1500 2000

Muon momentum distribution (left) and selection efficiency (right) for Prob > 0.8
and 6Pt/Pt?=2.10"*.E~ 93 % S/B decreases to 33%; the upper edge is biased
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Selection efficiency and S/B
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selection efficiency and S/B; 6Pt/Pt?; pol (e”/e*) (0/0); (80/0); (80/60)
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Background modeling

Stacked Signal and Background Stacked Signal and Background
C —— smear2e-5 ; pol5 ; C80 —— smear2e-5; pol10 ; C80
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S-B Fits

dN/dP(u) | Mii=1107.43+ 20.66; M}= 533.75 £ 13.10 dN/dP(u) | Mii=1101.70+ 16.01; Mj= 533.00 + 6.91
entries = 2607 ; 32 = 84.05 entries = 2584 ;32 = 54.35
%40:_ E, 964.1;E 1874 gzoz E, 9643;E 1846
%120:_ S+B - B(fit) ; & PtfPf=2.10‘5 %00—_ S+B - B(fit) ; & pt,:pt2=2_1o‘5
E pol0; ; efcY C pol5; ; efcY
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Smuon : d6m/m ~ 2.0 % without polarization and 1.5 % with 80% e~ polarisation

Neutralino: 6m/m ~ 2.4 % without polarization and 1.2 % with 80% e~ polarisation
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Results

op./p] N Data Pol BX (M=+0,y) (GeV)
(x107° GeV ™} (GeV) Set (e /et) iz 7l
0. 2950 S 0/ 0 0 | 11063+29 | 558.8 &+ 1.3
0. 2500 S 0/ 0 0 | 1098.84+ 2.6 | 555.4 4 1.2
0. 2500 (ISR only) S 0/ 0 0 | 11092+ 3.2 | 55544 1.2
0. 2500 S (NoFSR Cor) | 0/0 0 | 10953+£32 | 557.7£ 13
2. 2500 S 0/ 0 0 | 1104.6+29 | 560.0 &+ 1.7
2. 2500 S (G4+Reco) 0/ 0 0 | 1107.1+ 2.8 | 560.1 & 1.5
4. 2500 S 0/ 0 0 | 1102.84+2.9 | 557.2 4+ 2.8
6. 2500 S 0/ 0 0 | 1098.8+3.1 | 559.1+3.6
8. 2500 S 0/ 0 0 | 1101.0+ 3.4 | 564.24+ 4.0
20. 2500 S 0/ 0 0 | 1107.5£42 | 575.7+£523
2. 2500 S+B 0/ 0 0 | 1107.4£20.7 [ 533.8 £ 13.1
2. 2500 S+B 80/0 | 0 [1101.7416.2 | 533.1 £ 6.9
2. 2500 S+B 80/60 | 0 | 1101.7+£13.5 | 536.7+5.5
2. 2500 S+B 80/60 | 5 | 1102.4+12.9 | 5489 £+ 7.2
2. 2500 S+B 80/60 | 20 | 1104.6+12.8 | 551.1 & 7.1
2. 2500 S+B C90 0/0 0 | 1107.5£19.0 | 533.7 £ 134

For 10 ns time stamping, there is no significant degradation

Applying a tighter selection cut (0.9) doesn’t improve the mass resolution.
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Summary

The smuon and neutralino masses can be extracted from a fit to

the muon momentum distribution. At 3 TeV, the main sources to
the errors on the smuon and neutralino masses are:

e The background estimation and subtraction.

e The luminosity spectrum modeling.

e The muon momentum resolution.

To reach a statistical accuracy of ~ 1 %, on the masses requires:

e 2 ab™ of integrated luminosity

e Electron beam polarization ~ 80% to increase the S/B ratio.

e Good control of the luminosity spectrum, ISR and beamstrahlung.

e Good muon ID and 6pt/pt? < 5.107° to minimize muon momentum
efficiency correction
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