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Is it possible to get non-
zero ( bound state )mass in
massless QCD?

Coleman & E. Weinberg (1973)
“Normal” massless QCD: L, = - %4F2 + iyydy + g yyAy
Renormalization: g¢ — g(n) = F(W/A), A = fundamental scale
parameter —-M~A
Chiral symmetry breaking: «yy> # 0 . No new scale.



M(g, p) =M(g’, n’)
g,n)—g(w
[w*od/on * + (g »)o/og *IM = 0

M(g, p) = ¢ p’exp(- K(g*))
0 K(g*)/ og*=1/p(g?)
nog*/op’=p(g?



Zexp(- K(g2)) — C; A~ exp(- ¢ / g?)
T(s,0) = H (s/A*;{C })



Natural condition:
g=0-—->T=20

g2 > 0~s— !

lim T(g?—0) = lim T(s — «) =0



Consequences

(awful but theoretically admissible)

At ¢ — oo;

General lower bounds
( Jin-Martin, 1964)
G ;¢ = cOngt / 8°(Cogs)’



Jf true, the data imply a huge’turn-off
8cale’: \s ., ;> O (10 Te V) ~100000A ., (?!)

No intelligible mechanism in QCD

Cosmic ray 7
v = 2.2 (best fit) data
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u r-invariant 'aSs scales :
1 € xp (-K (g)) ~exp(-1/g2),¢c >0
""*:"' -m exp (L (g)~(1/g°)c ,c”">0

= aL(g)ag—ym(g)//f(g)
-:_:—%-- *Vm@)=-mTpom/op
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= (s /A%,)log? (s /A?))

> 00 at s > ©

T ) ,O)—)const(gz)c exp(—1/(B,g%)) — 0
at g— (



JVon-zero current
quark mass in QCD is

a necessary condition
lo gel infenelely rising

cross — sechions .




