Quantum Dilaton Gravity
by
Daniel Grumiller

Institute for Theoretical Physics,
TU Vienna, Austria, Europe

at
The XIV International Hutsulian Workshop

“Mathematical Theories and their Physical
& Technical Applications”

October 2002
Reference:
Dilaton Gravity in Two Dimensions,
D. Grumiller, W. Kummer, and

D.V. Vassilevich, Phys. Rept. 369 (2002)
327-429, arXiv:hep-th/0204253.



I. Introduction

uantum theory ravity
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T

set it to and di
mensionless so ener y time and momen
tum space , non uantumre ime
lar e actions

Einstein s constant vacuum velocity of li ht :
set it to and dimensionless SO en
er y momentum mass and space time ,

lim - non relativistic re ime small ve
locities

e ton s constant: set it to and di
mensionless SO ener y space , |lim O:

non ravitatin re ime small e ect of mat
ter on eometry

all to ether: eometric units or Plan
nits very convenient in  uantum ravity
re ime



Greatest s ess (te hnolo i al) ust look
around you: computers, cd players, laser pointer,
semiconductors, superconductors, ...

Greatests  ess (mathemati al) Dirac e ua
tion describes electron accurately and pre
dicted positron

Greatests ess ( on ept al) sum over his
tories path inte ral

re ime ere it orks: 0,

problems of M:

no elds, ust point particles T

not relativistic T

NnoO ravity



Path inte ral initiated by Dirac, developed by
eynman usin Huy hens principle:

lim

ith

and

Motivation by canonical uantum mechanics:

Y

ith insertions



Takin thelimitin yields the path inte ral

e p -

ith

De nition yields a orderin of
correspondin operators.

Alternatively, orderin or Weyl or
derin possible.

Therefore “orderin problem” of canon
ical uantum mechanics sneaks into the
path inte ral formalism via de nition ,
althou h no intrinsic operators are present.

We ill assume Weyl orderin , because it
IS the most symmetric one.
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V. BRST






















































