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1. Introduction
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2. Functional determinant
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Emergentpart
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3. Standard Model, and beyond.
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4. Minimal regularization

221k)=k2/k):D-dimensional momentum space
2211,9,77 = -2211,a,2):D-dimensional angular/radial

momentum space
-

- )]/,)
#a =(P+2e -2):We

[r1,a,x) =rJr(x2) (e, a)
v

=

+l- 1

-
e,n;x)See Saa

n = =22 +M2, 8M =SMCr)

Tr M-2SM
·

=Enddrr"-<l,a,Nim21r><rISMarsIe, a,)

= we/x mSarrJu)sMars



=EweSdrrIr(mrs Kr(m) SMCr)

Tr SMM-SM
-

Zara Sad(arr"Sdr'r-e, a,XV)r22+m2
x srll',ax<l,a',xr')<v'll, a,x)

'2tr2

=z we SddSdrrSdr'r'sM(r8Mcr

xm2 m: Jr(ar)Jr(xr) Ju(r)3r(r)

SirJr (r)3r(ir)I
=[Ir(mr)Krimr rCr

In (mv) Kr(mr) r>v

=
Sur(r'r' SMars SM(r

xI (mrs K2cmr



0 < mr+1
(2)

Ir(mr) =+2)()" [1+
kr(mr)= tr) (Er)" [1 - r1, ()]

S
Ir(mrskrimrs=()

-e-(,)

2 we Ir (mrskrimn in (1-2)

↳ weZimskimr-Es ()
r2

Sdr'lv =a**:F24

D<2
e =O

1 butthemmay, be
finite terry



Tumsme (Saursmari),
- m2 [StrrsMar] p-1)
X-
= Edrismers]2 +2]

⑭
TrMSMM"SM

-(arussmin]z
-⑳
-Gilders(Mir](+ 3 C
-> need to deck against SM






