Zuoz #2

Lecture 1 — Introduction to EFT in general
-General philosophy
-Explicit example
-Matching, power counting etc

Lecture 2 — Varieties of EFT and advanced techniqu7€
-Survey and limits of EFT
-Technique? outside of textbooks

Lecture 3 - Gravity asan EFT
-GR as a gauge theory
-How to think about quantum gravity
-Reliable aspects of gravity and QM
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Lecture 1: Introduction to EFT 1 NOTES

Why do quantum calculations work, QED example, EFT 1.0 Effective Lagrangians, EFT as a
QFT, Example - the sigma model, power counting, matching at tree level, matching at
ane loop.

Lecture 2: Introduction to EFT 2 NOTES
Lecture 3- General Relativity as an Effective Field Theory NOTES

Supplementary matenal Excerpt on heat kernel methods from Dynamics of the Standard

Model K

&) RECENT CITATIONS

17l Perturbative Quantum Gravity
Comes of Age

= Inflation without quantum gravity

= Effective constraint algebras with
structure functions

# The Schr\"odinger-Newton
equation and its foundations

F Supersymmetry from Typicality

# Production and evaporation of
higher dimensional black holes

=l Rare top decay $t\rightarrow
cigammaf in general THDM-III

# Full three-body problem in
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Table VII-1. Renormalized coefficients in
the chiral lagrangian £4 given in units of
10~? and evaluated at renormalizftion
Pomt p = m, [BiJ 12].

Coefficient Value Origin
1 1.12+0.20 7w scattering
5 2.23 £+ 0.40 and
Ly —3.98 + 0.50 K4 decay
Ly 1.50 + 1.01 Fr [Fr
LT 1.21 + 0.08 Fy [ Fy
L 1.17 £ 0.95 Fy [Fxn
Lz —0.36 £ 0.18 meson masses
Lg 0.62 £+ 0.16 Fy /Fy
Ly 7.0+0.2 rare pion
Lty —5.6 0.2 decays

“Determined only with the additional assnmp-
tion of n-n' mixing.
bVanishes in the N, —+ oo limit.

Table VII-2. The radiative complex
of pion and kaon transitions.

Pions Kaons

e vy KK+
yrt — ywt YK+ — yK+
at — ety K+ s ety
at — aleti, K — metr.

at — etveete K+t 3 etpete
K+ = aletrey

Tahle VII-4. The pion scattering lengths and slopes.

Experimental ~ Lowest Order®  First Two Orders®

a 022040005 0.16 0.20
B 0.25+0.03 0.18 0.26
o —0044£0001  —0.045 —0.041
B —0082+0008  —0.089 -0.070
ol 0.038+0002 0.030 0.036
b 0 0.043
A (17£3)x 107 0 2 x 10
o (13£3)x 107! 0 35 % 1074

“Predictions of chiral symmetry.

Table VII-3. Chiral predictions

of transitions.

and data in the radiative complex

Reaction Quantity Theory Experiment
st (r2) (fm?) 0.45° 0.15 4+ 0.01
4 KYK~ {r3) (fm?) 0.45 0.31 + 0.03
a+ 3 ety hy(mz1) 0.027  0.0254 % 0.0017
hoa/hv 0.441% 0.441 4= 0.004
K+ 5 ety (hv + h,ﬁ}{ﬂl;_l-ljl 0.136 0.133 4+ 0.008
7t s efrveete” rafhy 2.6 22403
vyt & gt (v + Bar)(10~*fm) 0 0.17 £+ 0.02
(g — Bag) (10—4fm) 5.6 13.6+2.8
K — netu, £ = f_(0)/f(0) —0.13 —0.17+0.02
Ay (fm?) 0.067  0.0605 £ 0.001
Ao (fm?) 0.040 0.0400 + 0.002

“Used as input.
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