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Glashow's
original aim was to unify the weak and electromagnetic interactions, to combine
them into a single theoretical %, in which they would appear not as unrelated
phenomena, but rather as different manifestations of one fundamental “elec-
troweak” interaction. This was a bold proposition, in 1961."7 In the first place,
there was the gnormous disparity in strength between weak and electromagnetic
forces, However, as Glashow and others recognized, this could be accounted for
if the weak interactions were mediated by extremely massi icles. Of course,
this immediately begs the second question: If it’s really all one basic interaction,
how come the electromagnetic mediator (7) is when the weak mediators
(W* and Zf! are so heavy? Glashow had no particularly good answer (“Itisa
stumbling block we must overlook.” he said coyly). The solution was provided
by Weinberg and Salam, in 1967 in the form of the “Higgs
mechanism”
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Figure 8.10: Contour curves of 68% probability in the (m,, my) plane. The shaded band shows
the SM prediction based on the value for Gy for various values of the Higgs mass and fixed
Aa{®), (m2); varying the hadronic vacuum polarisation by Aajy(m3) = 0.02761+0.00036 yields
an additional uncertainty on the SM prediction shown by the arrow labeled Aa. The direct

measurement of m used here is preliminary.
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Figure 8.13: Ax*(my) = X2.n(mu) — X%, as a function of my. The line is the result of
the fit using all 18 results. The associated band represents the estimate of the theoretical
uncertainty due to missing higher-order corrections as discussed in Section 8.4. The vertical
band shows the 95% confidence level exclusion limit on my of 114.4 GeV derived from the
direct search at LEP-II [36]. The dashed curve is the result obtained using the theory-driven
Aaﬁi{i(mﬁ) determination of Equation 8.4. The direct measurements of mw and I'w used here
are preliminary.
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Figure 5: Distributions of the reconstructed Higgs boson mass, m{f°, obtained from two selections with
different expected signal purities. The histograms show the Monte Carlo predictions, lightly shaded
for the background, heavily shaded for an assumed Standard Model Higgs boson of mass 115 GeV /c?.
The points with error bars show the data. In the loose and tight selections the cuts are adjusted in
such a way as to obtain, for a Higgs boson of mass 115 GeV/c?, approximately 0.5 or 2 times more
expected signal than background events when integrated over the region mif® > 109 GeV/c%. In the
searches where the event selection depends on the test mass (see the Appendlx its value is set at
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Figure 6: Probability density functions corresponding to fixed test masses my, for the background
and signal plus background hypotheses. The gbserved values of the test statistic —21n Q are indicated
by the vertical lines. The light shaded areas, 1 — CLy, measure the confidence for the background
hypothesis and the dark shaded areas, CLg.p. the confidence for the signal plus background hypothesis.
Plot (a): test mass my = 115 GeV/c?; (b): my = 110 GeV/c?; (c): my = 120 GeV/c?.
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Figure 9: The ratio CLy = CLg41,/CLy, for the signal plus background hypothesis, as a function of
the test mass my. Solid line: observation; dashed line: median background expectation. The dark
and light shaded bands around the median expectation for the background hypothesis correspond to
the 68% and 95% probability bands. The intersection of the horizontal line for CLs = 0.05 with the
observed curve is used to define the 95% confidence level lower bound on the mass of the Standard
Model Higgs boson.

aﬂu L&J. GMS'SCLL&@ %'-L&gn'l&-\.

10



Ha.ss¢ aus _inmolielctn &gg-_gm

&PLBJ MH”’ZC-qgé“Vi

6 ——rT T

Ipadry uncer'tainty'
5) _

‘ *I'.' ﬂd

5 _~<=0.02761x0.00036

.4 2.3

20 500

Figure 8.13: Ax*(mu) = X2in(mu) — X%, as a function of my. The line is the result of
the fit using all 18 results. The associated band represents the estimate of the theoretical
uncertainty due to missing higher-order corrections as discussed in Section 8.4. The vertical
band shows the 95% confidence level exclusion limit on my of 114.4 GeV derived from the
direct search at LEP-II [36]. The dashed curve is the result obtained using the theory-driven

Aa'?), (m2) determination of Equation 8.4. The direct measurements of my and I'y used here
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