Renormalon Phenomeno l.ogy :
Bueslions and  Durectuns

with some

Obseruotions on  Power Cowechions to
Fragmentodion Processts tn ere~ Rnnihitation ¥

M. Beneke
S 93 R Qh,.,u,_@

(@)  Rpproaches
(b) Topws
(€) Fra%meﬂdmnn

% Work Gith V.Baun and L Hoqm
( hep-ph/ 3301303 + (N preparaiion )



Pam mgjmae mfroned sensidive
Condrbukions 10 HARD  processes

OGeneralid tron o.g_ |
BN rhakve R
/C-: (Fad | e ﬁ
[ 4 e 0 x l
L’ nonper turbative.
Pﬁm densihes
.. to
pouer - &ke IR
smsm«iey
%,Sﬁikf 5 .%" = Higher 4oest o DIS
.A"

* Power Govwections’
In gmfmb.

~4- |



-2"

Hethod1 : The farep-order / Bowd transform  agproach

THeot, Parsc,
av buuﬂ, e,
\\\ 1' Z2vrev
{L 3 4\ Co ~T{ MK Fow (uwnta T
~ Z-Cndsn(':.)
e anayte
, Bllws 7 & (E g&"t F(x,8) ( )u' requlon -
n n‘. 7 (] %Q, lOﬂ

IR renormalon pdes  from  loop  movars e B ohahuct
mem.btyst veeonskucdion  of

Go = [4) (Tae T g

b
)
1 o ko &
u K A2
-4—- > Q_k_ . 3_2 &—> J\-z
1 KW 6 Y
E \ ’ Hmbl ady "
(v

of pertu
senus

ﬂm&am\w Pre,:;crq)hon deperdma." ) must be compen saded|
non- pcvb;rbo&meb{ =>  pouwer behawour



-3
MeBod 2 :  The "dispersive / qlion mass “ appoath  HB Brann Jekhar.
perst %I“D we Ball | MB, Braun
Noubert
Ddt.sh'ﬁgv’th\‘d:gnf,

N i Effyelive gluon propogolor
) —_— 1 - for Boed
ds () 'ho.n.sgntm

\

. -itie
| T e ) de
d s persion “ie o«
yeodion LU G
.P.w vunwung
Y s 2\~
¢ (.0\.\? g B[Q-S(‘): - _S_E_'_:ul" &d)} _;‘\ fn‘(gt)
®

¢ /
Cw= Sdffpb‘) T, 0N o One- toop

0 dcogrcm with fuite
* landen gl Foor T
oG IR fuide
efhchive  (oupling

o ¥ [ Y e\ :
To(N) = %&LE’- + 0, \13‘* (\.l’%lenﬁy_t--.t Q &

Non-ombfmhms &S Msma

\I;z &— ...i... &—> ‘£

A-u Q
)3 fl\.\’/‘; — A — '.".\:
1w o

Noe: Dispenie approach duays twds |, bt the destrbudion
. MG) owades with finite %h\o& masys  calleud oton

~nbi, (ht mmnl;,(n’g :n'(pnsn‘.f NYY Yy



Jnderpaakion . The IR/UV connecion £ {otterizakion

The duspensive. approath  Ouer- emphasies tha Y8l of Hu  effechee
Couplig . Jn a Goraral (onkext | tenotmalons ave reloded to
" higur - bsist* motnx elaments :

S
o / tuise-2

ﬁ("'&t) B Z % ‘% Cilas) §itssh hasist -4
: .\

{
.. Z 2 S dgds, ca(“ 3111 ) Ty tunne)

z ,_r:; \ O}(vm = -‘F(*) XX bg_@q oy Wx)

L y. o (Y dwu?m
toik2 1
(ot
’ .
8 In OIS
S N S 8% > \2»1» .I\}luy‘z,pl
ot } IR ?g pousr
b 1) UN n B> mix» \p* 2
| |
X bud-t




-t

(i) Power Cowecdions 10 Hard Proces without OPE
Dreld-Yar prduckion

= J e

: 1 L nanble Serman, Qiw
Sebde % TR e
3 : DIS mubk-

=( i Lm\ nead PQﬂOh wwdadiony ]
?
Rote og. snS{- 3&mn.s :
R n s 1 4 ons ¢ : . S
enottolo /& or /&1 (vechions ﬁm%wé o
4 B, Bvaun
e No A {rom  One- boop qraphs &»uﬁ‘g.ﬁ Sokiropoul:
¢ Tre to Al orders v Qbelian thaory .
In gene-mlz
B> Moment spac
2
. { o) @?-»s FWM HH@- S(}N)
Wi Oune
Sprtation el

. 4 2
Fxpond i N/& . /& = Vz(otod?;.\'ty
Cy Sheman g

‘ Explict Q- teop Calludebion. o j

lemé R - sensidtoe erms  nasded :
~ Jnder p*dr@h‘om 0 "/ &“12‘ terms w”
- Tems of  gperadars”



~

-{-

Event  Shopes 4 Uniessalily of 17 wmedions

D Sh
= ~1.
(?7 poar = K- <P had > ) Akhowry, w;
; . Ay Nason, Seumous
A-T> <157,<o,£t_ A
St & -gds data welt
oty from soff rcsm

UN\VERSHL\TY o& Y poer coredrons 2
- UNIGUENESS of (ot fficait funchion 2

................

unimmﬁ,{_\l assumptoon NOT | Dekeshidaer , \nieid
((ATTR TS eus
/L qraphs contnbube Aldary
) K- 2
- s A-u

1&, Cuod> €5 aruivenad - KS‘/K5;= odendoNe + Otd) ot 2 Qmps

% Sems 1o work Wil Phenomandlogy
eh” ond DIS [ Dosqupe Wébw ; “Hicett. s WO L )

% Theocheal 'gus&j:mhon rernains o be found.

Unigpuruss prebbm Nitin, *Shmour
< " @ e diffeen Ko
because /& Greclion omes from soft & Carge orefe. N8, Broun

ToA.Lotvon (an.SarT-"‘ Qa)



- f

‘WA HODEL for ux- dependunas of turst-¥ v DIS & fragmenichion

DIS:  Dokshideer, Marchusial, Webber ;  Sten etol . ; Dasqupla, \Webber ;
Haul e oL

Fragmentetion:  Dosgugho, webber; HB, Braun, Fegnen

s

A
F(x,e‘) = ZS ég S8y [C(&&H R(S) ] * ..
'y

P

Rssumption:  Subshrtute X-dependona of power- Sensitioe Contnibudion
W PT {or x-depedenss af ol toe-Y wabligarton cowelakins.

\Nhy Q\D\\M./dot‘:. M lmv‘kz

¥ 7 Ubhrastolek domenane‘ of l\(sher- bonst corechions, t-e.
HT s dominaled. by s w-off pee . Thetw , A'9)
Q,H’,dtcdﬂ Pa"aml-\\‘ies hcalwr ords ' PT

% Weor manly seung pammhL X~ dependanas

v .
'.-% . n (ﬂ) /C‘(‘x) x.. 4 4‘x

Certanty , no tiSugd U hodron  struthue

-4 M baih-Y
n n

Mt | hodont ‘et | Rt =0

In cefudadions sojln A( & 6% widependant

il buanist-% and duest-2 hquc. deffoent ?.u% Smlmg
beharvows



2.0 e

Dokshitser, Navdwsine, :
N&u; RN
Dusax ke, \Nesher L
P 1.0
e s
o> 9
Y] 0.5 P
e -
& [
< 0.0
b3
\a L~
a [
-0.5

Figure 1: Cocfficients of 1/Q* contributions to F; (solid), and to Fy and F3 (dashed).
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Figure 1: Shape of 1/Q* power correction Hs p(z) to the longitudinal fragmentation
cross section. Dashed line: primary quark contribution. Dotted Line: secondary quark
contribution. Solid line: sum of both.
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Figure 2: Shape of 1/Q? power correction Hpr(z) to the transverse fragmentation cross
section. Dashed line: primary quark contribution. Dotted Line: secondary quark con-
tribution. Solid line: sum of both.
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Figure 3: Shape of 1/Q? power correction Hy,47(z) to the sum of longitudinal and trans-
verse fragmentation cross sections. Dashed line: primary quark contribution. Dotted
Line: secondary quark contribution. Solid line: sum of both.
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