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Accomodating S(Scale)SB & tuning C.C. in the effective potential
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Calculating corrections with evanescent interactions
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Effective potential (by the background field method)

O-subscripts will
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 1-loop Og = ¢, 09 = O

6472
S:(+7_)

2€ 2
1 3
/o) § ”L;l (6 — log D + ) + Viloop
(o

8
Pawet Olszewski CORFU 2016 11



Effective potential (by the background field method)

O-subscripts will
be omitted:

 1-loop Og — ¢, 09 = O

the usual 1-loop
~| counterterms

V)]

2e€

(o 1 ms 3 ew
[ ( )]2 E m4 T 1Og + = + Vl—loop
o4 el € 1

- Field-dependent u

8
Pawet Olszewski CORFU 2016 11



Effective potential (by the background field method)

O-subscripts will
be omitted:

 1-loop Og — ¢, 09 = O

the usual 1-loop
-| counterterms

2¢ 2
1 3
e ( —log — +> VR,
v

> 2(1—e¢
64 m (1) (o)) 2
LN
Field-dependent u
Vlnfw 1 ( . .§b4 + .. °¢2O-2 + - ) T )\qb)\ ¢6
oop 48(47'(')2 U

8
Pawet Olszewski CORFU 2016 11
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Effective potential (by the background field method)

+ 2-loop @ OO @

usual new Davydychev, Tausk, , Two loop selfenergy diagrams
‘/2_100 ‘|— ‘/2_100 with different masses and the momentum expansion”,
p p Nucl. Phys. B 397 (1993) 123
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Effective potential (by the background field method)
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Callan-Symanzik equation (at 2-loop)
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Callan-Symanzik equation (at 2-loop)
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Callan-Symanzik equation (at 2-loop)

Recall that p(o) = zoT==
\\ a number cumed o
0 — dV (A, 2) contain
d log z Aagan) =0 !
/
0= P o o V )\,
(Zc’)z + Biﬂ O\, — P57 By, T 55 ) (A, 2)

Summation over lambda's, including

>\6 and )\8

Pawet OlszewskKi CORFU 2016

New RGE's
New corrections to V
C-S eq. holds anew!

1014



Conclusions

1) You may use a field as a u to preserve scale symmetry at
the quantum level.

2) The price to pay: infinitely many nonpolynomial operators
and corresponding couplings.

3) All RGE's are different. They can tell you, whether the model
IS scale invariant at quantum level.

4) Callan-Symanzik still holds, and nontrivially incorporates the
modifications.
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