The Standard

Figure 5.8: All types of first order corrections to the DIS process. Real corrections are

on the upper line; virtual on the lower line. ( 7>

‘igure 8.11: Factorisation in SIDIS: the bull diagram. All IR divergences are absorbed in

thc s()ft factor S, th at hence only interacts with the and FF. Note that
1 1t binm Anraien £ons thal 1

Ric=maco

The Mikowskian loop integrals are then the same as the Euclidian ones, up to a
possible sign difference:
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We list some other common Minkowskian integrals:
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) Initial state gluon radiation. b) Final stat> - iatiny field at y.
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Figure 9.6: In the dipole picture, the BFKL evolution is an evolution in dipoles, i.e. new

dipoles are created during the evolution. A gluon that is radiated from the

dipole can be represented as two fundamental lines (see Equation 10.13).
This essentially splits the dipole in two at the point z,, as is illustrated in

the second diagram.
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Figure 2.1: As a parallel transporter transforms in function of its path endpoints only,

all paths shown will give rise to equivalent U . s, shifting a field at x to a
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and similarly for the seven remaining diagrams
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The Standard Model
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iElemem‘cxry Parhcles

' ® Three types: i
® Fermions: matter particles f =
® Bosons: force carriers (“exchange particles”) ‘
® Higgs: special guy
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® Difference lies in spin
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Elem enfary Particles

® Two types of matter particles:
® | eptons: electrons, muons, taus, and neutrinos
® Quarks: don't exist alone, but combine to form
hadrons (composite particles)

® Four fundamental forces:
® Electromagnetic: exchanged by photon
® Weak: exchanged by W+, W-, Z0
® Strong: exchanged by gluons
® Gravity: exchanged by graviton
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Elem enfary Particles

® Two types of matter particles:
® | eptons: electrons, muons, taus, and neutrinos
® Quarks: don't exist alone, but combine to form
hadrons (composite particles)
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Three very cool and quantisable and not ‘totally ignorable’

® Four—fundamentatl- forces:
® Electromagnetic: exchanged by photon
® Weak: exchanged by W+, W-, Z0
® Strong: exchanged by gluons
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" Particle Properties

P——

f ® Every force comes with an associated charge. If a t =
| certain particle does not have this charge, it will ; .
§ not interact with this force. |
? ® Electromagnetic charge |
{ ® Weak hypercharge
! ® Colour (strong force)
:; ,
| @ Fermions come in 3 families, the difference
- between the families being the mass. !
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How do we do it?
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Black Box Mechanism:

we know what we put in
we measure what comes out
use statistics to deduce what happened in between
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Statistics!

Higgs found!
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Statistics!

Higgs found!
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Black box:

Can be everything; we don’t know (Higgs, photon, gluon, ....)
Use statistics and probability to peek into process
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Inside the Black Box
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Feynman diagrams
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Inside the Black Box

Feynman diagrams

Notations
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Credit: http://arxiv.org/abs/1311.1769

i ST T I T Y T e Sy T T e ey sy AN T N e ATy O T Y
. s 4 v S RNT <%y o
3 . % % b g 5 3 ) !







This is one of many open questions
left to be explored...
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Thank you for your attention

Questions?

_. frederik@cern.ch
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