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Basic longitudinal structure
of PYHEADTAIL



CE{W PYlongitudinalv 1.1
2  Basic Functionalities

4 ﬁ > PyHEADTAILS [PyHEADTAILS PYlongitudinal]
o _doc

E.O.M. as presented previously - & fﬂMPLE_MMNﬁLES
Acceleration, multiple RF stations, . 2 Danilo
low-beta solution - s
’ - = _Theodoros
(See Al.eX ta l.k) - j—lj beams

. . . - tl-‘_, cython_functions
In 3 different units & impedances
- H} input_parameters
R LLRF
- B3 menitors
- H3 trackers

RF phase noise (@ README.md
- [P setup.
To be extended with feedbacks - C:‘apzti}u;nﬂ‘ap}-thnnﬂ:e

Documentation (gh-pages’ branch)



http://like2000.github.io/PyHEADTAIL/

)  Versions and naming convention

il

Longitudinal "master” branch

Have to be tested and transparent
Are given version numbers,v1.1.1

Major change (e.g. single to multi-bunch)

Minor improvement; recommended to be
downloaded

Smaller bug fixes; you can continue with your
previous version if it doesn’t affect your work



%E/RW Longitudinal tracker

il

[F] longitudinal_tracker &3

- Bt mgx FEOged | o Ouagrtol Lo®F *¥*¥ol oo Timeo* FHENArd o DeFrigertd ##A | mwardr
:Authors: O L CuartulLo™T, eLagd | LmEC ALr1d = Lge ALEXAndrre asee
ra

from _ future_ import division
import numpy as np
from scipy.constants import ¢

class RingAndRFSection(cbject):
SR ¥
def __init_ (self, rf_params, solver='full'):[]
def kick(self, beam):[]
def kick_acceleration(self, beam):[]
def drift(self, beam):[]
def track(self, beam):[]

class LinearMap(object):

"l

def __init_ (self, GeneralParameters, Qs):[]

def track(self, beam):[]

We ended up with the kicks
and drift being part of the
RingAndRFSection, as the
class is already defined in a
way that gives the most
general combination of the
kicks and the drift that is
implemented



&)Y  Longitudinal tracker equations

il

According to the E.O.M. presented in the previous meeting...

def kick(self, beam):
¥ |||D

for i in range(self.n_rf):
beam.dE += self.voltage[i,self.counter[@]] * \
np.sin{self.harmonic[i,self.counter[@]] *
beam.theta + self.phi_offset[i,self.counter[@]])

def kick_acceleration(self, beam):

- g

beam.dE += self.acceleration_kick[self.counter[8]]

def drift(self, beam):
¥ |||D

if self.solver == "full':
beam.theta = self.beta_ratio[self.counter[@]] * beam.theta
+ 2 *F np.pi * (1 / (1 - self.rf_params.eta_tracking(bezm.delta) *
beam.delta) - 1) * self.length_ratio
elif self.solver == 'simple’:
beam.theta = self.beta_ratic[self.counter[@]] *beam.theta
+ 2 * np.pl * self.eta_@[self.counter[@]] M
* beam.delta * self.length_ratic
else:
raise RuntimeError{"ERROR: Choice of Longitudinal selver not |

_____________



CERN
il

Longitudinal tracker equations

According to the E.O.M. presented in the previous meeting...

det

def

def

25th July 2014

kick(self, beam):
|||D

for i in range(self.n_rf):
beam.dE += self.voltage[i,self.counter[@]] * \
np.sin{self.harmonic[i,self.counter[@]] *
beam.theta + self.phi_offset[i,self.counter[@]])

kick acceleration(self, beam):

U

beam.dE += self.acceleration_kick[self.counter[8]]

r:Irl‘iIlSt(SELf, beam) : FUII eta CaICUIatiOn

if self.solver == "full':
beam.theta = self.beta_ratio[self.counter[@]] * beam.theta
+ 2 *F np.pi * (1 / (1 - self.rf_params.eta_tracking(bezm.delta) *
beam.delta) - 1) * self.length_ratio

elif self.solver == 'simple’:
beam.theta = self.beta_ratic[self.counter[@]] *beam.theta
+ 2 * np.pl * self.eta_@[self.counter[@]] M
* beam.delta * self.length_ratic

else:
raise RuntimeError{"ERROR: Choice of Longitudinal selver not |
recognized! Aborting...")
PyHEADTAIL development meeting 6



CERN
il

Longitudinal tracker equations

According to the E.O.M. presented in the previous meeting...

det

def

def

25th July 2014

kick(self, beam):
|||D

for i in range(self.n_rf):
beam.dE += self.voltage[i,self.counter[@]] * \
np.sin{self.harmonic[i,self.counter[@]] *
beam.theta + self.phi_offset[i,self.counter[@]])

kick acceleration(self, beam):

"L

beam.dE += self.acceleration_kick[self.counter[8]]

drift(setf, beom): Full eta calculation
if self.solver == "full':
beam.theta = self.beta_ratio[self.counter[@]] * beam.theta

+ 2 *F np.pi * (1 / (1 - self.rf_params.eta_tracking(bezm.delta) *
beam.delta) - 1) * self.length_ratio

elif self.solver == 'simple’:
beam.theta = self.beta_ratic[self.counter[@]] *beam.theta

+ 2 ¥ np.pl * self.eta_@[self.counter[@]]
* beam.delta * self.length_ratic ZerOth Order eta
else:
raise RuntimeError("ERROR: Choice of longitudinal solver not
recognized! Aborting...")
PyHEADTAIL development meeting 7



e __EXAMPLE_MAIN_FILES
2+ Minimal longitudinal part

a 5 EXAMPLE_MAIM_FILES

}1-“1 _Acceleration. py [F] _Longitudinal_for_transverse_use 53

::ﬁ_l Impedance_ps_booster.py

!ﬂ _Lengitudinal_for_transverse_use.py print "Setting wp the simulation..."”
[} _Stationary_multistation.py print

[F] _Wake_impedance.py
[57) Ekicker 1.4GeV b

[ Finemet.bd

%) new_HQ_table.dat

eneralParameters(N_t, C, alpha, p_s, 'proton’)

long_tracker = LinearMap(general_para@

print "General and RF parameters set...

beam = Beam{general params, N_p, N_b)
beam.theta = s_theta*np.random.randn{N_p)
beam.dE = s_dE*np.random.randn{N_p)

print "Beam set and distribution generated...”

slice beam = Slices(188)
slice_beam.track(beam)

bunchmonitor = BunchMoniter( 'output data', N_t+l, statistics = "Lomgifudingl”, long_gaussian_fit = "On™)

print "Statistics set...

map_ = [long_tracker] + [slice_beam]
print "Map set”
print "

25th July 2014 PyHEADTAIL development meeting 8



e __EXAMPLE_MAIN_FILES
“{  Acceleration

a 5y _EXAMPLE_MAIM_FILES
. 4 _Acceleration.py

[F] _Acceleration 2

[ﬂ Impedance_ps_booster.py print "Setting up the simulation...
print

;Ej, _Lengitudinal_for_transverse_use.py
{[;] _Stationary_multistation.py

B i
0 _V?akEanpEdancapy. general_params = GeneralParameters(M_t, C, alpha@ np.linspace(p_i, p_f, 2@82),
[57) Ekicker 1.4GeV b ‘proton”)

[ Finemet.bd
%) new_HQ_table.dat

rf_params = RFSectiocnParameters(general params, 1, 1, h, V, dphi)
long_tracker = RingAndRFSection(rf_params)

print “General and RF parameters set...

beam = Beam(general params, N_p, N_b)
longitudinal gaussian_matched{general | par‘amsr rf_params, beamr tau_@,

unit="'ns', reinsertion = ‘on')

print “Beam set agnd distribution generated...”

slice_beam = Slices(128)
slice_beam.track(beam)

bunchmonitor = BunchMonitor( 'output dota’, N_t+l, statistics = "Longitudinal”, leng_gaussian_fit = "0On™)

print “"Statistics set...

map_ = [leng tracker] + [slice_beam]
print “Map set”
print *"

25th July 2014 PyHEADTAIL development meeting 9



CERN

a 5y _EXAMPLE_MAIM_FILES
. 4 _Acceleration.py
- [F) Impedance_ps_booster.py
- [F] _Longitudinal_for_transverse_use.py
: !ﬂ _Stationary_multistation.py
- [F) _Wake_impedance.py
[57) Ekicker 1.4GeV b
[ Finemet.bd
%) new_HQ_table.dat

25th July 2014

__EXAMPLE_MAIN_FILES
2  Multiple RF stations

[F] _Stationary_multistation 53

print “Setting up the simulation...
print "

general_params = GeneralParameters(N_t, [8.3*C, 8.7*C], [[alpha], [alpha]],

[p_s*np.cnes(N_t+1), p_s*np.ones(N_t+1}],

‘proton’, number_of_ sections = 2)

rf_params_1 = RF5ytionParameters(general params, 1, 1, h, V1, dphi)
long_tracker_1 =J#ngAndRFSection(rf_params_1)

rf_params_2 = RF5™tionParameters(general params, 2, 1, h, V2, dphi)
long_tracker_2 = _@MngAndRFSection(rf_params_2)

Vitot = total_wvoltage([rf_params_1, rf_params_2])

rf_params_tot = RFSectionParameters(general_params, 1, 1, h, Vtot, dphi)
long_tracker_tot = RingAndRFSection(rf_params_tot)

beam_dummy = Beam(general_params, @, N_b)

print “General and RF parameters set...”

print Vtot

beam = Beam(general params, N_p, N_b)
longitudinal_gaussian_matched({general_params, rf_params_tot, beam, tau_®8,
unit="'ns"’, reinsertion = ‘on’')

print “Beam set and distribution generated...”

PyHEADTAIL development meeting
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CERN

__EXAMPLE_MAIN_FILES

2  Multiple RF stations

a 5 EXAMPLE_MAIM_FILES

3

»

»

48] _Acceleration.py

[} Impedance_ps_booster.py

[} _Longitudinal_for_transverse_use.py
!E] _Stationary_multistation.py

[F] _Wake_impedance.py

[57) Ekicker 1.4GeV b

[ Finemet.bd

%) new_HQ_table.dat

Temporary solution

25th July 2014

[F] _Stationary_multistation 53

print “Setting up the simulation...
print *"

general_params = GeneralParameters(N_t, [8.3*C, 8.7*C], [[alpha], [alpha]],
[p_s*np.cnes(N_t+1), p_s*np.ones(N_t+1}],
‘proton’, number_of_ sections = 2)

rf_params_1 = RF5ytionParameters(general params, 1, 1, h, V1, dphi)
long_tracker_1 =J#ngAndRFSection(rf_params_1)

rf_params_2 = RF5™tionParameters(general params, 2, 1, h, V2, dphi)
long_tracker_2 = _@MngAndRFSection(rf_params_2)

Vitot = total_voltdge([rf_params_1, rf_params_2])
rf_params_tot = BfectionParameters(general_params, 1, 1, h, Vtot, dphi)

ong - ot = RingAndRFSection(rf_params_tot)
begpflummy = Beam(general_params, @, N_b)
“General and RF parameters set...”

print Vtot

beam = Beam(general params, N_p, N_b)
longitudinal_gaussian_matched({general_params, rf_params_tot, beam, tau_®8,
unit="'ns"’, reinsertion = ‘on’')

print “Beam set and distribution generated...”

PyHEADTAIL development meeting
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\
reiilicy

Some basic output

Longitudinal phase space, bunch length... etc.

0 turns

ORRMNWRUO
T

B~
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o

le—4

PyHEADTAIL development meeting

» (& _doc

s r;j __EXAMPLE_MAIM_FILES:
- [ _Alex

+ [ _Danilo

+ [ _Helga

- [ Juan

+ 5 _Theodoros

4 ] beams

[ _init_.py
. [Fl beams.py
gitudinal_distributions.py

. [El lon
#7 plot_beams.py
plot_slices.py

SlCes. [y

- B} cythen_functions

4 ] impedances

I8

_init__.py
T g = e

inoedance.py

=0 -
- H3 monitors
- 3 trackers
& README.md
[} setup.py
. 2 C\Python2T\python.exe

12



‘iE/RW Sphinx documentation

il

4 [ _doc
4 [ build
- | doctrees
Modules to be documented & html
4 | source
+ bearmns.rst

—_

i)
See next slide - [E) confpy
@ cython_functions.rst

. <0
bUlld & impedances.rst

¢ y o ¢ y &) index.ret
Run make html'in° doc’ folder Ch Incers
T =Y input_parameters.rst
LLRF.rst

modules,.rst

Copy the content of ‘htm! folder

monitors.rst

) B RF_noize.png
For more info, ask Alex B ring_and_RFstation.png

Check out the cheat sheet & trackers.rst

@ make.bat
7 Makefile



http://openalea.gforge.inria.fr/doc/openalea/doc/_build/html/source/sphinx/rest_syntax.html

_prpact i e

Sy Sphinx documentation -
Z{ Commenting python files

£ .gitignore (i Welcome to PyHEADTAIL's documentation! — PyHEADTAIL embryo documentation [F] longitudinal_tracker 53

**Module containing all the elements to track the beam in the longifudinal plane.** 4 Eﬁ - FI},-HEADTMLE [F HEADTAILZ ':||'I'|3ECIE'_'-]

sAuthors: *Dagnile Quartulle™, *Helga Timke™ , *drian Qeftiger™™, *Alexandne Lasheen®? s Ej _images
» [ _sources
from _ future__ import division " Ej _5.tatic

import numpy as np

from scipy.constants import ¢ beams.html

cythen_functions.html

classl IF}1ngﬁndRFSect1on(uhjectj : geninde:-:.html
Definition of an RF station and part of the ring until the next station, impedanceglhtm|
see figure.*® .
index. htrnl

image:: ring_ond RFstation.png
ralign: center
:width: 668
theight: sea@

input_parameters.html
LLRF.html
modules.html

*The time step is fixed to be one turn, but the trocking can consist of
multiple RingAndRFSection objects. In this case, the user should moke sure
ths of the stations sum up exactly te the circumference or use

monitors. html

S SE L85

that the Leng
the FullRingdndRF object in order to lLet the code gre-process the parameters.
Each RF station may contain several RF hgrmonic systems which are considered

to be in the same location. First, a kick from the covity voltaoge(s) is applied,
then an accelerating kick in case the momentum progrom presents varigtions,

and finally a drift kick between stations.®
fra

=
'

objects.inv

CRpr

py-modindex.html
README.md
search.html

=
'

&=

=
1 4

searchindex.js

4 trackers.html
. @ C\Python2T\python.exe

55

25th July 2014 PyHEADTAIL development meeting 14
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Jgitignore (i) Welcome to PyHEADTAIL's documentation! — PyHEADTAIL embryo documentation [@ longitudinal_tracker &3 ]

it

T

**Module containing all the elements to track the beam in the Longitudinal planeg.**

shuthors: **0gnile OQuartulle®*, **Helga Timke**, **adriagn Osftiger™*, *“w; Lasheen™* I

. IHEADER,AUTHORS

= from _ future__ import division
import numpy as np
from scipy.constants impert ¢

= class RingAndRFSection(cbject):

T

*Definition of an RF station and part of the ring until the next station,
see figure.®

image:: ring_and RFstation.png
:align: center

:width: s6@

theight: sea

*The time step is fixed to be one turn, but the trocking can consist of
multiple RingAndRFSection objects. In this case, the wuser should make sure
that the Lengths of the stations sum up exactly te the circumference or use
the FullRingdndRF object in order to lLet the code gre-process the parameters.
Each RF station may contain several RF hgrmonic systems which are considered
to be in the same location. First, a kick from the covity voltaoge(s) is applied,
then an accelerating kick in case the momentum progrom presents varigtions,
agnd finally a drift kick between stations.*

T

25th July 2014 PyHEADTAIL development meeting 15



Jgitignore

= from _ future__ import division
import numpy as np
from scipy.constants impert ¢

= class RingAndRFSection(cbject):

**Module containing all the elements to track the beam in the longifudinagl plans.

shuthors: **0gnile OQuartulle®*, **Helga Timke**, **adriagn Osftiger™*, *“w; Lasheen™* I

(i) Welcome to PyHEADTAIL's documentation! — PyHEADTAIL embryo documentation [@ longitudinal_tracker &3 ]

#

T

*Definition of an RF station and part of the ring until the next station,

see figure.® €

I HEADER, AUTHORS

| CLASSES and

image:: ring_and RFstation.png
:align: center

:width: s6@

theight: sea

*The time step is fixed to be one turn, but the trocking can consist of
multiple RingAndRFSection objects. In this case, the wuser should make sure
that the Lengths of the stations sum up exactly te the circumference or use

the FullRingdndRF object in order to lLet the code gre-process the parameters.

Each RF station may contain several RF hgrmonic systems which are considered
to be in the same location. First, a kick from the covity veoltage(s) is appl
then an accelerating kick in case the momentum progrom presents varigtions,
agnd finally a drift kick between stations.*

T

25th July 2014 PyHEADTAIL development meeti
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Jgitignore (i) Welcome to PyHEADTAIL's documentation! — PyHEADTAIL embryo documentation [@ longitudinal_tracker &3 ]

P

**Module containing all the elements to track the beam in the Longitudinal planeg.**

P

sAuthors: *Danile Quartullo®, *¥Helga Timke™*, *adrign Qeftiger™, *“w,ﬁ Lasheen®*

= from _ future__ import division
import numpy as np
from scipy.constants impert ¢

= class RingAndRFSection(cbject):

*Definition of an RF station and part of the ring until the next station,

see figure.® €

HEADER, AUTHORS

image:: ring_and RFstation.png
ralign: center
:width: 668

theight: 688 6

CLASSES and
FUNCTIONS

*The time step is fixed to be one turn, but the trocking can consist of
multiple RingAndRFSection objects. In this case, the wuser should make sure
that the Lengths of the stations sum up exactly te the circumference or use
the FullRingdndRF object in order to lLet the code gre-process the parameters.
Each RF station may contain several RF hgrmonic systems which are considered
to be in the same location. First, a kick from the covity voltaoge(s) is applied,
then an accelerating kick in case the momentum progrom presents varigtions,
and finally a drift kick between stations.*

e

25th July 2014 PyHEADTAIL development meeting
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Sy Sphinx documentation -
~/{ Commenting python files

def kick(self, beam):

for i in range(self.n_rf):
beam.dE += self.voltage[i,self.counter[@]] * %\
np.sin(self.harmonic[i,self.counter[@]] *
beam.theta + self.phi_offset[i,self.counter[@]])

def _ init (self, rf _params, solver='full")

self.solver = solver

self.counter = rf_params.counter

self.length_ratic = rf_params.length_ratic
self.harmonic = rf_params.harmonic
self.voltage = rf_params.voltage
self.phi_offset = rf_params.phi_offset

self.n_rf = rf_params.n_rf



CERN

\

il

def kick(self, beam):

def

25th July 2014

S
*The Kick

of the ring. The kicks are summ

represents the kick(s) by an RF station ot a certoin position
ed over the different harmonic RF systems

he station. The cavity phase can be shifted by the user via phi_offget.

1A

The increment in energy is given by the discrete equation of motion:*

ra -1

\Delta E_{n+1} = \Delta E_n + \sum_{j=6}{n_{RF}HV {i,n}\, \sin{\\left(h_{i,n}i,\

\\theta + \ph i'_‘:_JII-"-} \iright)}}

Sphinx documentation -
Commenting python files

MATH

for i in range(self.n_rf):
beam.dE += self.voltage[i,self.counter[@]] * %\
np.sin(self.harmonic[i,self.counter[@]] *
beam.theta + self.phi_offset[i,self.counter[@]])

__init_ (self, rf_params, solver='full'):

self.solver = solver

self.counter = rf_params.counter

self.length_ratic = rf_params.length_ratic
self.harmonic = rf_params.harmonic
self.voltage = rf_params.voltage
self.phi_offset = rf_params.phi_offset

self.n_rf = rf_params.n_rf

PyHEADTAIL development meeting

| in function or class
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Sy Sphinx documentation -
Z{ Commenting python files

def kick(self, beam):

S
*The Kick

of the ring. The kicks are summ

represents the kick(s) by an RF station ot a certoin position
ed over the different harmonic RF systems

he station. The cavity phase can be shifted by the user via phi_offget.

1A

The increment in energy is given by the discrete equation of motion:*

ra -1 1

.Dei‘lca E {n+1} = \Delta E_n + \sum_{j=@}*{n_{RF}HV {i,n}\,\sin{\\Left(h_{i,n}\, \\theta + \ph '.'_{_]'I.-'._. \iright) }} MATH
| in function or class

for i in range(self.n_rf):

beam.dE += self.voltage[i,self.counter[@]] * %\
np.sin(self.harmonic[i,self.counter[@]] *
beam.theta + self.phi_offset[i,self.counter[@]])

def  init (self, rf_params, solver='full'):

self.solver = solver

< I PROPERTIES

self.counter = rf_params.counter

self.length_ratic = rf_params.length_ratic
self.harmonic = rf_params.harmonic
self.voltage = rf_params.voltage
self.phi_offset = rf_params.phi_offset

self.n_rf = rf_params.n_rf

25th July 2014 PyHEADTAIL development meeting 20



Sphinx documentation -
Commenting python files

def kick(self, beam):

*The Kick represents the kick(s) by

an RF station at g certain position
of the ri
4

. The kicks are summed over the different hgrmonic RF systems
ion. The cavity phase can be shifted by the user via phi_off=et.

The increment in energy is given by

in the =t
the discrete equation of motion:?

. math::

\Delta E_{n+l

E_{n+1] " 1+ \sum_{j n}\\right)}}

| MATH
o | | in function or class
or 1 in range(self.n_rf):

beam.dE += self.voltage[i,self.counter[@]] * %\

np.sin(self.harmonic[i,self.counter[@]] *
beam.theta + self.phi_offset[i,self.counter[@]])

def  init (self, rf_params, solver='full'):

'T‘

self.solver = solver

PROPERTIES

self.counter = rf_params.counter

'T‘

USE | for new line
| USE * for italics

self.length_ratic = rf_params.length_ratic
self.harmonic = rf_params.harmonic
self.voltage = rf_params.voltage
self.phi_offset = rf_params.phi_offset

self.n_rf = rf_params.n_rf

25th July 2014 PyHEADTAIL development meeting 21
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'Sphinx documentation -
Commenting python files

def kick(self, beam):

*The Kick represents the kick(s) by an RF station at g certain position

of the ring. The kicks are summed over the different harmonic RF systems
in the station. The cavity phase can be shifted by the user via phi_offset.
The increment in energy is given by the discrete equation of motion:?

. math::

\Delta E {n+1} = \Delta E_n + \sum {j=@}*{n {RF}HV {i,n}\,\sin{\\left(h {i,n}\, \\theta + '.phl'_{_j'ln_}'. \right)}}

| — MATH
o | | in function or class
or 1 in range(self.n_rf):

beam.dE += self.voltage[i,self.counter[@]] * %\

np.sin(self.harmonic[i,self.counter[@]] *
beam.theta + self.phi_offset[i,self.counter[@]])

= def  init (self, rf_params, solver='full'):

¢T‘

self.solver = solver PROPERTI ES

self.counter = rf_params.counter

USE | for new line
. | USE * for italics

'T‘

self.length_ratic = rf_params.length_ratic

self.harmonic = rf_params.harmonic

self.voltage = rf_params.voltage I

self.phi_offset = rf_params.phi_offset € ) MATH
self.n_rf = rf_params.n_rf I N prope rty

25th July 2014 PyHEADTAIL development meeting 22
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i :z R

PYlongitudinal is ready to use

i . %g“‘i

S

The tracker Has been benchmarked

Version numbers Only tested features can be added to the
code to make all modifications as

transparent as possible to the user

Contact Danilo for any modifications

25th July 2014 PyHEADTAIL development meeting 23



)Y What's left to do

il

Methods for separatrix, hamiltonian, total voltage, etc. are
presently defined for single RF only

Needs to be extended for

Only single RF, Gaussian distribution, w/o intensity effects
Matching w/ adiabatic increase of impedance already possible
needs to be implemented (Theodoros)
Implementing (parabolic, etc.)

Planned extension w/
Need to agree on this together (see Alex’ talk)



Multi-bunch case Danilo, from September (?)
Merge transverse and longitudinal codes

25th July 2014 PyHEADTAIL development meeting 25



Multi-bunch case Danilo, from September (?)

Merge transverse and longitudinal codes
Agree on the common transverse version

25th July 2014 PyHEADTAIL development meeting 26



Multi-bunch case Danilo, from September (?)

Merge transverse and longitudinal codes
Agree on the common transverse version

Meanwhile develop transverse and longitudinal parts such
that they stay compatible

25th July 2014 PyHEADTAIL development meeting 27



Multi-bunch case Danilo, from September (?)

Merge transverse and longitudinal codes
Agree on the common transverse version

Meanwhile develop transverse and longitudinal parts such
that they stay compatible

Not wait too long to update the master branch with a
merge of the two

25th July 2014 PyHEADTAIL development meeting 28



Multi-bunch case Danilo, from September (?)

Merge transverse and longitudinal codes
Agree on the common transverse version

Meanwhile develop transverse and longitudinal parts such
that they stay compatible

Not wait too long to update the master branch with a
merge of the two

= We'll have to sit down and do the final merge together!

25th July 2014 PyHEADTAIL development meeting 29
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