Dr. V. P. Nair, CUNY (KITP QCD 8-12-04) Three-Dimensional Yang-Mills Theory: On the Mass Gap, Vacuum and String Tension Page 1

3 DIM. YANG-MILLS : MASS GAP_ VACUUM, STRING
TENS\ON

WHY 1S TW\S INTERESTING?

1. INTERESTING \N \TS OWMN RI\GHT

2DM ¢ 3IDM £ 4 DM
No PROPAGATING PROPAGAT
ING DIFFICULT
DEGREES OF .0-F
FREEDOM NON TRIVIAL
EXACTLY SOLVABLE ——u
DIMENSIONAL
CoUPLING

SUPER- RENORMALIZABLE

Q. A REAL PHYSICAL CONTEXT FOR 3DMm ¥YM,

- MHIGH T QCD
2w »*

AQ-(‘,X‘) = E A“(-!‘) e

(A AY ~ 1
T G

HIGH T = Wzeo S THE IMPORTANT MODE
- 3 DM YM,

IR DIVERGENCES N & DIM ®CD AT T »T

MAGNETIC TYPE DIVERGENCES

(GAUGE Bosov PROPAGATION, PERTURBATIVE
EXPANSION FOR THERMODYNAMIC QUANTITIES,-D

— MASS GAP OF JDIM YM W/LL CURE THESE.

( Gress, PisArsKki,
YAFFE
LiNDE )

CAN WE DEFINE THERMAL PERTURBATION
THEORY FOR 4 DM QCD ?

HAMILTONIAN ANALYSIS OF (2+1) YM
JoINT WORK WITH
D. KARABAL|
CHANIU KIM

CHOOSE A.,=0 , A;
A= 97A; 9+ 999
WAVYE FUNCTIONS ARE GAUGE INVARIANT

THREE STEPS

ov A's Modulo GAUGE
TRANS FORMATIENS

1. INNER PRODUCT

2. HAMILTONIAN OPERATOR

3. SCHRODINGER EQUATION




Dr. V. P. Nair, CUNY (KITP QCD 8-12-04) Three-Dimensional Yang-Mills Theory: On the Mass Gap, Vacuum and String Tension

1.

5.

OUT LINE /SUMMARY
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6. SCHRODINGER EQUATION
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7. BACK TO6 MAGNETIC MASS
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Q. YANG-MILLS + CHERN- SIMaNS

SCREENING, HOW DOES THIS ARISE ?
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MATRIX VARIABLES & VoLUME ELEMENT
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b, WHY 1S THIS PoSSIBLE ?
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