rong coupling limit, "convergen
Strong coupling limit, " gent

perturbation" for QED and "Landau pole"
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Motivation — How can you deal with path integral

RG
Faddeev-Popov trick, ghost

MSR-formalism

°
°

@ Lipatov's asymptotics

°

@ Ushveridze's convergent models
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|. Divergent and convergent series

The action terms, m =0

e = Lo -
S =iy —pmyp — L FF,, — ey A =
:S’JHL’ + SFF + S’QZAL/)

2

Perturbations in @ = e

Sfree = 51/_;1/; + SFFa

Sint = 51/7A¢
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|. Divergent and convergent series

The action terms +

1, -
S =iy — Ypmy — 27 P — ey A =
:51211[) + SFF + S"ZATr/)j:an;l/J \/ SFF

Perturbations in ¢, (pp =1

Sfree - 51/_,1/, a4 SFF—FQSQU \/ 5/:,:7
Sint = C(Sgay—2SgyV/ Ser).

M. Komarova, M. Nalimov



How not to recalculate diagramms

S = 51/711) + SFF+aSW \/ SFr + C(S@Aw—aSw \/ SFF)-

eis _ /dyé(y _ SFF)eiszzw+i5FF+iasd-)w\/}7+iC(S¢—JAw—35&1/)ﬁ) _
/ dy / dy’e")’/()’*SFF)efs,gw+"5FF+iaSZL¢ﬁ+iC(S¢A¢—aSWﬁ) _
/ dy / dly! 'Y (2105, il ) iCS 1y
A

n %QZ
v Jital -0y

A= —E

LVI=Y
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How not to recalculate diagramms

/dy/dy’e’yye (14a(1 VY)S gy ti(l- y)SFF+’<5wAw .

Au 7 w w
A \/1 ﬁ’
eq
(T—y)(1+a(1=)y)

(A" ()"™?) = / DA DY Dip A"(Y))™/2eS(eAVE)

(o) = [y [aperr
_ n/2(1 4 8(1 _ C)\/y/)m
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How not to recalculate diagramms

N e¢
€ — €=
VI =y)(1+a(l-0)vy)
Gstandard( )
neW / /yy nm
re) = [ oy [ayer
standard \(N) -y
Dnew (N) _/dy/dy/elyy (D ) q —

Y214 o1 - O))

dy [ dy’ e
nm / }// Yy /—|—I€ (N+n)/2(1 + 3(1 _ C‘)\/}_/)Ner =

r«N+MﬂLA (L + Vel = Qe
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New perturbation vs the standard one

(DRE)™) = U (Do)

U(N) B 1 /oo dt t(N+n)/2—le—t
" T((N+n)/2) Jo (14 Vta(1—Q))N+m

Some properties

® ¢ = (pn = 1 produces the standard perturbation
@ expanding in { generates new perturbation

@ there is no Lipatov's instanton for the new case. What about the
convergence?
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Convergency

Expanding in ( yilds a series with the radius of convergence R;:

e?
Ri=|1—4/—=
¢ 2ep2a? )

where ey? ~ 5.9 according to the papers

Bogomilniy E.B., Kybishin Yu.A., J. of Nucl.Phys. (rus) 34, 1535 (1981).
Bogomilniy E.B., Kybishin Yu.A., J. of Nucl.Phys. (rus) 35, 202 (1982)

Then C-expansion in QED is convergent at ¢ = 1 if e < 2v/2aey,

M. Komarova, M. Nalimov




Non-trivial RG-equation and composite operators (1)Ayi))k

(Du + ﬁ(a)aa = Bgai + ﬁ382 . ,7) Grf%rinorm -0

a?
b= U(O) da Z kgzk[z —m(Z;+ Zy) — nZy] k)U (2k+2) Yo

o) aazakCzk[mZ + mZ+ nZa] O U,

where [...]¥) denotes o contribution to the simple pole in ¢,
a=e?/(4r), Z,,Zy, Z; are renormalization constants.

A. L. Kataev , S. A. Larin JETP Letters volume 96, 61 (2012):
8 = 0.0337a? + 0.008062a3 — 0.043120* — 0.0018660° — 0.04065.
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B(a) graph. ( =1

B-function in the circle of convergence a = 100000.
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In B(In &) graph. In cvpax =~ 26

20 <

-10 1 10 20

-20 4

~40 A
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Onaln B(Ina) and 32 InB(Ina) graph.

In ooy > 26

2,000025 7 0,000025 7
2,00002 i 0,00002 i
2,000015 g 0,000015 g
2,00001 0,00001
2,000005 g 0,000005 ;
”"VVVVVVVVVigziTrvvivivyjyyyy” “““““‘Hv:\wwww T T T
1 - 0 5 10 -10 -5 0 5 10

X

O InB = O olnf — B~ Ciale®™

Using O, In 8 = G, for & = amax one can obtain G, ~ 0.000003.
~ M.Komarova, M. Nalimov



Thank youl!
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