Introduction to PyHEADTAIL
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What is PyHEADTAIL?
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 PYHEADTAIL is a macropatrticle tracking code designed
specifically to simulate collective effects in circular accelerators
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How does PyHEADTAIL work? M

 PYHEADTAIL is a macropatrticle tracking code designed
specifically to simulate collective effects in circular accelerators
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« H Itm: linear
transfer map

- Chromaticity

- Amplitude detuning

H_kick: collective

Interaction

Wakefields
Electron cloud
Feedback

Space-charge
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A real world example i
* Load Python

packages and
modules

_ future
cProfile,
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* Load Python
packages and
modules

* Build linear
periodic
transfer maps
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A real world example i
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A real world example &
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A real world example o
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A real world example ih
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A real world example &
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A real world example "'

* Load Python
packages and
modules

 Build linear
periodic
transfer maps

e Add
(collective)
kick elements

e Place beam

bunch = Bunch (500000, =, gamma, mp, 0, beta_x, epsn_x, 0, beta_v, er neta_z, sigma z)
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A real world example &
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Model of beam and accelerator "'

We have a beam in some Iinitial state
We want to transform this beam to some final state

What is a beam?

- Acollection of particles
- A set of generalized coordinates
- Aset of canonically conjugate momenta

What is an accelerator?

— A collection of elements that modifies a subset of beam attributes

We continuously (periodically) pass the beam through the
accelerator, changing the beam attributes — our job is design the
accelerator in order to balance the change of attributes to our
favour
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PyHEADTAIL workflow W

Particle beam

Particlenumber Insert
: Collective effects:
. Charge Phasg-space Maps
. Mass coordinates _
» Wakfields
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PyHEADTAIL workflow M

Particle beam

, insert
: (P:ﬁglrd: NUMBer  ppase space Mans Collective effects:
J coordinates P _
* Mass Wakfields

Accelerator

| Electron clouds
PYHEADTAIL modules |«[Space charge
» Independent *|Feedback

» Maintainable :

 Extendible

call method
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PYyHEADTAIL workflow

Import modules
we would like to use

Create objects

 Select the collective kick A
elements that we would like to
treat and position them along

the ring Build maps
 Connect all kick elements with
linear transfer maps Track
J/ for i in xrange (nturns) :

for m in map:
m. track (bunch)

Postprocess
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Summary “
 What is PyHEADTAIL and how does it work?
 We have shown a real world example

* \We have learned about the PyHEADTAIL
workflow
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THE END
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