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Figure 1.1: Two-dimensional distributions of invariant masses reconstructed with the anti- algorithmwith = .
and = . for events with > GeV for the signal (a) and background (b). Colors indicate relative cross

sections, with darker colors beingmore probable. Normalization is arbitrary. Since is is very unusual for the jet with

= . to have larger mass than the jet with = . , there are essentially no statistics in the lower-right halves of

these plots.
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Figure 1.2: Linear correlation coefficients for ¯ among different values for signal (a,c) and background (b,d), with

< GeV (a,b) and > GeV on bottom (c,d).

¯

< ¯ <



< >

¯

¯

Table 1.1: Relative significances are shown for various collections of jet sizes and the different methods discussed in

the text. This table is explained in Section 1.3.3.
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Figure 2.1: Computation of thrust in + − collisions at center of mass energy of 500GeV. The histogram is from

matched to Pythia, with hadronization off; the red curve is a purely analytic calculation [1]. The blue

is fromMadGraphmatched to SCET, as discussed here. Not surprisingly, the central value of the blue band agrees

exactly the red curve, as theMadGraph part is trivial.
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the nearbymomenta quarks color-connected, and bottom row has back-to-back partons color connected.
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Figure 2.10: Convergence of theMC integration. In each plot the red curves are several different runs with a fixed

number ofMadGraph events in each run, as indicated. The background black curve is the asymptotic answer, with

50,000 events.
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Figure 3.2: By looking at the evolution of the wavefunction we see the sloshing behavior near the false vacuum, asso-

ciated with the initial gaussian state not being an exact resonance. In the first two rows the central value of the wave-

function can be seenmoving back and forth within the false vacuumwell. When it hits the left wall around times 3-4,

themost wavefunction amplitude escapes through the barrier. In the third rowwe have jumped ahead to see the long

time behavior, when there is enoughwavefunction density in the outside region that it is no longer flowing linearly out.
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Figure 3.4: Different solutions to the Euclidean equations of motion for they asymmetric double well.
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Figure 3.10: The proper analog of the potential in QM is the effective energy functional . This examples uses

(φ) = −λφ withλ = . Left shows as a function of τ , whose integral from−∞ < τ < gives .

Right shows as a function of . The integral of
√
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λ π gives . One can see the degeneracy in

the fact that each of these barriers has the same integral. Remember that these curves show the height of the barrier

in five different directions in field configuration space, which happen to all have the same tunneling rate. Curves from

steep to shallow have = , , , and .
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Figure 3.11: The correction to the action for each (φ =
√

/λ − ), including the logs from the 2-loop effective

potential of the standardmodel. The degeneracy is broken by the logs, and there is a well-definedminimum. Note that

this plot includes only the logs in the potential, not the derivative terms; as discussed in the text, the derivative terms

alsomatter.
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