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OUTLINE

® Thrust and Factorization
@ Modifications of Matrix elements and Running
@ Preliminary numbers

@ Conclusions
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soft radiation described by a
non-perturbative function, de-
pendence on as

N

OPE for soft radiation, depends on as &
Q;: first moment of a non-perturbative
soft function

» SCET provides the suitable theoretical framework

» we include light Gluino effects <— additional colored Majorana

» this introduces gluino matching scale 1z

» Modifications of running and matrix elements depend on the relative position

of the scales puy > 11y > ps with respect to juz
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FACTORIZATION of THRUST

[R.Abbate, M.Fickinger, A.H.Hoang, V.Mateu, |.W.Stewart, 10°]
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S. Gritschacher (MPI) Light gluino effects in thrust at NNLL 28. Marz - 01. April 2011

5/ 12



Factorization formula for singular partonic

dA, / T
d"T (r) = QZI:U{,HQ(Q.MH)UH(Q.NH,W)/ds Jf(s.//J)/dk U (K, 11y, is)
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[Abbate et al., 10°]
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e» hard function Hg
op» jet function J, , SCET jet fct.:

+ — K T n n
Hert = g [ atx e om0
A
e» partonic soft function $P** | SCET soft fct.: HH T
1 - Aot S Hg
S (ko) = - Oltrel VT Yad(k—10) Y, 731/0) y y Un
Ne By
» series for T Us
Hs

op» RG-evolution factors Uy, Us

S. Gritschacher (MPI) Light gluino effects in thrust at NNLL 28. Marz - 01. April 2011

6/ 12



Profile functions

» hierarchy of involved scales pp, f1J, pis

» location of gluino matching scale
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> g Gluino included

< g Gluino integrated out
for 1, B2 exact dependence on
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> g Gluino included
< g Gluino integrated out

< 6J0(a§) Qs 2C - 8 (In?3 116 /In3§ N 494  8rn? 1
L lg : n = —_— n = - — - = — =
hs e f an) UM\ ) T e U )\ T e ) ),

(Mg = o) (4057 68 o 16, 5(3)
162 27" T g3

O(a?) as 2
> pg s Odag <= <ﬂ> CrTe(ns +3)

(Mg =0) 4057 68 , 16 }
s T RO
there is no computation 162 27 9
of exact Mz-dependence
within SCET @ moment and similar for hard and soft fct.
J,ng 80 80
My :7?CFTan — 7?CFTF(nfv3) cusp

J, 481 8 a8 8
= CeTeng (*7 - *772> —  CgTg(nf +3) (*? - a’fz) nomn cusp

S. Gritschacher (MPI) Light gluino effects in thrust at NNLL 28. Marz - 01. April 2011

8 (In?23 116 <|n§> N 494  8rx? ()
3 g ), 9 3 /), 27 9 N

8 /12



| non-singular contributions |
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» thrust in fixed order
minus fixed ord. expansion

of singular part.

» extract the ng-part at O(a?)
(fixed order) from EVENT2

» multiply by 8/5 to account

for gluinos
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expansion in g vs. exact dependence on s

» Normalization of the cross section: had. R-Ratio at p? = s additional massive species

P < Hg: [Hoang et al.,95]
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Preliminary numbers

» ~ 500 random points in 12-dimensional parameter space

(p-variation, theory uncertainties in fixed order numerical results

4-loop cusp, constant contributions in 3-loop jet and soft)

» no sensitivity for Mz 2> 207GeV
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CONCLUSIONS

@ Factorization theorem of thrust within SCET
@ New scale pz ~ M;
® Modifications: <+ extreme approach p < ug vs. exact Mz-dependence

@ Nonsingular contribution included

® Numerics is on the way, preliminary numbers available at the DPG
next week.
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