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Thrust



Thrust and thrust axis
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Logarithmically enhanced contributions

® The LO thrust distribution has the form
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Thrust measurement by ALEPH
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Resummed vs fixed order

fixed order resummed + matched
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fixed order resummed + matched

e For as(Mz)=0.118

e This 1s the region relevant for o determination



Precision determination of O
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Another example: gr resummation at LHC
CuTe 2.0 TB, Lubbert, Neubert, Wilhelm
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Cannot use fixed-order computation in peak region.
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Cone jets & NGLs



Factorization theorem

1B, Neubert, Rothen, Shao ’15 16, see also Caron-Huot ‘15

Hard function.
m hard partons along
fixed directions {n1, ..., Nm)

Soft function
with m Wilson lines

/

o(8) =3 (Hm({n},Q, 1) ® Sm{n}, @B, 1)) .

2 I ,\
color trace mtegrat.lon Qver the m
airections

m

First all-order factorization theorem for non-global
observable. Achieves scale separation!
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7(8) = > (Hm({n},Q, 1) ® Sm({n}, QB, 1))

m=2 /

T

High-E physics Low-E physics
Wilson coefficients EFT Operator

Renormalization of hard Wilson coe

ficlients

Hin({n},Q.0.¢) =Y  Hi({n},Q,6,1) Zi1,({n},Q,0,¢, )
[=2

e Same /-factor must render Sy finite!

e Associated anomalous dimension I'2

d
dln p
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Resummation by RG evolution

Wilson coefticients fulfill renormalization .
group (RG) equations
d ———
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1, Compute Hm at a characteristic high 0
scale un~ Q %
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2. Evolve Hm to the scale of low energy Vo
ohysics w~ Of T Op

Avoids large logarithms ay" In*(f) of scale

ratios which can spoil convergence of
perturbation theory.



RG = Parton Shower

e [ngredients for LL (VeRy 0 0 ...
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e RG
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e [Fquivalent to parton shower equation
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1-loop anomalous dimension

Vin = I‘ng?m =2 Z (Tir - T + TR - Tj,R)/
),

By =100
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e (Contain dipoles — dipole shower
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e TJrivial color structure at large Nc:
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Smc(t)
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—quivalent to the dipole shower used by Dasgupta



Work In progress
e Finite N
e nontrivial color structure, interference

e MC over colors? Expand in 1/N¢? Platzer,
Sjodahl ’12, Platzer ‘13

e Subleading logarithms

(’02 T9 d2 0 \

0 vy e dy ... vm: two-loop virtual
r®=| 0 0wvir. | p real-virtual
0 0 0 vs ...
Ry dm: double real

see Caron-Huot ‘15
e Hadronic collisions and super-leading logs
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