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Quark Propagatfor as Basic Building Block

free propagalor : ,

- spherical wave, storfing gt X

* measuted Qf

- vseol To buil’d more complex processes

X

—O— dressed propagator |
S y -inctvdes all possible inferact (ons
occwfng between X and i
. effect of infteractions absorped
in the dressing functions
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AQuark Pro pagoﬁor as Bosic Bui(dmg Block

. tull propagutor usvally computed and used in
momentum space

- use case -+ (nput for BSE A

Im/ﬁz’_ - - ‘—‘\k - = —_— T e /l
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Compuling the guark propagalor
Huark propagafor; —O0— = lﬁﬁ’ ((a )t /_IL o, qa

______________

Compufe —o— viag Quow DﬁE

EREE R o

- dressed quark: free quark  self energy
lm (d
, tected
Solution domain; e )
DL ; estvapolati =
* positive real axis — L
‘ QOmplex pamboéag%

Re 1o
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Compuling the guark propagalor
SkeTch of iterafion cycle




Compuling the guark propagalor

. vainbow (adder truncalion
7% = 7% « 75 v
- Maris = Tandy inTeroction(k Gluon marmentum)
K (R*) = R-Term + W =Term
IR-Term ~ x*exp(-qx) , x = e
W-Term ~ 1/ nl...]



esulTs

ov-and osin the complex p? plane — infrared term only; parabolas Im Vp? = h [GeV]
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01 draws
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esulfs

0. and o: i the complex p? plane — infrared + ultraviole;, parabolas I Vp? = h [GeV]
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it

101 draws
from above
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" above vs below:
“ below scatter:
. above inaccuracy:
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= h=0.585,0.585 -
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ResulTs

Quark dressing functions above the poles, on the real axis

infrared term only — A(p?) infrared + ultraviolet — A(p?)
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Resulls

Above the poles against below the poles: relative deviation

__infrared term only — |above - below]| / |below|

10 0e infrared + ultraviolet — |above - below| / |below|
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Summary & Oullook
Solufion procedure o

1. solve Quark DSE on —é} / 91

Z.ffnd nedtrest poles \/

3. exfend % beyond poles /
Change model inpuf

o Oy 3 sspwEd j—ng:

- do pa(@s chqnge?

» 305 nice -é%ﬁeaf—reﬂaf‘
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Rigidify of solulion domain

Solufion domain emerges from

* momenfum cogservafnon * Loop mTengaOﬂ
ﬁg_g fﬂ% % L, &é
9
g =p + R Veclor form o ,
o =pt e K zﬁjf - Yok o 24@1§§dz¢ﬁ?
- Invarant form
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R}gfdﬁy of solulion domain

. . [ .
Soﬁu}Llon domaiin emerges from q(waﬂ @Z)Z
“momenium conservalion 27

’ LOOID (-nfegrcﬂ‘ion d/

R{gidiTy of solufion domain
“ pole evasion challenging

©cutling oul” Tiny holes slill possible ([pe - &)
n,
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Modification of solulion domain
cufting out” Tiny holes

%Lgfé“ dC—s%E{Q dg—:%—g@ldg ’?ffz
(3

Y Y
AL e - orri Res —ﬂl—g)’—
C -z =z, (- 2 N
Y : ather Terms (f \
— % f(é) de - Q/T{M . { ‘has higher poles
¥ oo %o " ‘ |

[

z \al %

o
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Recap: From poles fo cuts |
eotting OUT//TM\/ holes from -& al  pole posifion

& adding pole ferms fo fhe Cauchy formoula

£
@;s(ﬂz}:—L —GLSL%-O(S popte e
/ I2ni ) s - p P - =]
G4

= poles enfer —O— which enfers %

{momenfum conservalion ~e%
loop integration %

} sfrike again
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From poles fo cufs

Pole 0 0%
e e -pt Gppedrs in vig

o0 -1 * T
. v momen t um conscryallion
dz(. . Yo . ,
§O"& ‘é Z( . ) pz 4 %{1 TQ’(ZIL\’Z- _ P’c% Laop m’(eqrqhon

Im k Im-k

Visyalize cul in

Felix Halbwedl| Backup 5/7



Couchy formulo
Solution domain
“posifive red axis —

* no inTerpolafion necessary

" complex parabolas =

> compule propagalor on  bounddey ,%EF _ﬁ_%é

» inferpolale via Cavchy formula

2 = 2 AL g ¢
Zﬂ'l 6“2__
Y
¥
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Confour deformalions
Cuf paramelrized by

- pole posifion p,

. @xferna[, momenfum R4
M, separafes p-plane in

3 different regions for
confour deformation
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