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guantwr field theory courses which aim at applications to parnicle phvsics. this course then
focmses on those quantam fiedd theoretie techniques thar are important in the presence of
graniry. Im parneular thes conrse mireduces the propernes of quanmm: fncranons of fields
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* possibly other venues upon request
(2 38 1171091 10 vz H323)

Tuoesday, January 12, 20010, Bab room. PL 4pm

by arrangement

Content:

This cowrse bewgns with a thoroush mtroduetion to guanmem feld theory. Unlike the usual
quantum field theory courses which aim at applications to particle phvsics. this course then
focses on those quantam field theorete techmames that are mportant m the presence of
oravity. I parncular thes cowrse miroduces the properies of quanmm: fivcmanons of fields
amd how they are atfected by curvature and by pravianonal honzons. We will cover the

hiohly sccessfin]l mitanonary explananon of the Suermanon spectrim of the cosmic
microwave background - and therefore the modem understanding of the quantum onam of
all mhomogeneties in the universe (see these amarnye visuadizanons from the daga of the
Sloan Dygital Sky Suney. They display the mhomogeneous distimbution of galaraes several
milon heht vears mio the unrverse: Sloan Digimil Sky Swrvey).

Ourtline:

= From first to second guantzation

& [nrroduction to scalar quanam Feld theory

= The Unmah effect

= Cgmonmeal quemtcmtion mcurved space-tmmes,

= Parh intesrsl quannzanon of fields

& Duantum Huctuatons of scalar fields and of the metnc

= Appheanons: Inflaniomasry cosmolowy and the ormsn of strschure
® | Tmme permitting } Effective achon and gravitational backreaction
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quantum field theory courses wh.u.h aim at applications to particle ptw.m.:._ this course then
fycmses on those guantam field theoretse techmomes that are mportant m the presence of
oravity. In parmiculsr this conrse mroduces the propernes of quanmm fucrianons of fields
and hew they are atfecred by curvature and by pravianonal honzons. We will cover the

highly spccessfinl mitanonary explananon of the Suermancn spectrm of the cosmmc
mcrowave background — and therefore the modern understanding of the quamtwm o of
all mhomogenemes n the unverse (see these amaemy visuslizanons from the daa of the
Sloan Drvgital Sky Survey. They display the mhomogeneous distmbution of galaaes several
milzon heht vesrs moe the umverse: Sloan Digimail Sky Survev)c

Ourtline:

= From first to secomd quannzaton

= [prroduction o scalar guantwm feld rheors

= The Unruh effect

= Cgponcal umtzmton mcurved space-tmmes.

= Pash integral quantizanon of Gelds

= Duantum Huctuatons of scalar felds and of the metne

s Applicanons: [nflasionary cosmolosy and the ormin of struchure
& | Tome permuitting ! Effective action and gravitational backreaction

Lecture notes:

Detailed lectmre notes wall be made frecly avalabie here. usually a few davs before cach
lecrure.

[tr che meanmme, here are the lecture notes of the previous reachmyg of this course. m WOS

Lecture notes of W8:  1.2.3.4.5.6.7.8.9.10.11,12.13.14.15,16.,17.18.19.20.21,22.23

Additional Literature:

¥
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A Kempf (MC60TT, ext 35467)

AMATH 673 PHYSTUZ or comsent of mstructor.
Some knowledwe of General Relarvry

Tuesdays — Thursdavs 4-530pm.

Permeter mstitute’s Bob room
Viden=lmked o
* Umyv. of Waterice. Room MCB09]
* Umv. of Guelph, Rozansks Room 106
* possibly other venues upon request
(2t 38 117 10% 1 10 wa H323)

Tuesday, January 12, 2010, Bob room. PIL, 4pm

by arrangement

Content:

This cowrse begms with a thoroush mtroduction o quantum field theory. Unlike the usual
quanmum field theory courses which aim ar spplicanons o particle phvsies this course then
focuses on those quantum field theoretic techmiques that are mportant m the presence of
oranity. [ particular this cowrse miroduces the properties of quanmm: fucnianons of felds
and how thev are atfected by cunature and by ywravatamonal honmzons. We wall cover the

highly successfil mflanonary explananon of the fucnmation spectrum of the cosmic
microwave background - and thercfore the modern understanding of the quantum omaon of
all mhomogenenes in the umiverse (see these amarnye visnslizanons from the daga of the
Sloan Drgital Sky Suney. They display the mhomogenecus dissmbution of galaaes several
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Quantum Field Theory for Cosmology
AMATHS72/PHYSTSS : oute

Winter 2010 : =

o fweerw. miath. esvateroo. cal~akempfi QR T for-C osmiclogy- 10 shiml

Instructor: A Kempf (MCOOTI. ext 35462)
e AMATH 673 PHYSTOZ or comsent of msiroctor: |
W E——— Some know ledee of General Redatmmy I
!
Thme: Tuesdays — Thursdaws 4-5-30pm !

Permeter Imstrtote’s Bob room
Viden-lmked o
* Umv. of Waterloo. Room MC&09]

i
e * Univ. of Guelph. Rozanski Room 106 |
* possibly other venues upon request I
(e 3B 1TT.10% 1 10 vz H323) I
! First lectore: Tuesday. January 12, 1010, Bab room. PL 4pm |
Oifice hours: b arramgemment |
|
Content: 5]

This course begms with a thorowsh mroduerion 1o quanmum feld theory. Unlike the useal
quantuwm field theory courses which aim at applications to parncle phvsics. this course then
focses on those guantam field theoretse techmames that are mportant m the presence of
cravity. [ particular. this cowrse miroduces the propertes of quantum flucniations of felds
and how thew are atfected by curvature and by wravitaoonal honzons. We will cover the




