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. OUTLINE

 Why optics?

e Structure of the optics code
 Examples

 How to extend

 Hopefully many questions
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. WHY OPTICS?

In the synchrotron world different codes for numerical
simulations are around.

They may use different physical approaches and may
simulate different phenomena.

While the real world set up is naturally the same, i.e. a
X-ray source and a beamline, the API and the interfaces of
the software are always different and can not be
Interchanged.

The goal of optics is to define a uniform and exchangeable
description of the real world set up that is tailored to the
synchrotron world and is still flexible enough to allow
particularities for different algorithms and physical
approaches.
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. STRUCTURE OF THE CODE

So how does it work?

A common and interchangeable set of
classes for synchrotron sources and

Optics beamline optics.
(common part) (models what you can really “see”,
blueprint)

B
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. STRUCTURE OF THE CODE

Optics

(common part)

Beam
(electron beam, pencil beam)

Magnetic structures
(bending magnet, wiggler, undulator)

Beamline
(positioning, optical elements[lens, mirror...] )

&t
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. STRUCTURE OF THE CODE

So how does it work?

Optics

(common part)

Concrete implementations of

Code drivers “translators” that drive software like
(concrete part) SRW and Shadow from these
common classes
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STRUCTURE OF THE CODE

Code drivers

(concrete part)

Page 8

def calculate radiationiself,electron_beam, magnetic_structure, beamline, energy_min, energy_max):

[...]
if isinstanceimagnetic_structure, Undulator):
srw_undulator = srw_adapter.magnetic_field from_undulator{undulator)
srwl.CalcElecFieldSR{wavefront, 0, srw_undulator. undulator_settings.tolist())
elif isinstance(magnetic_structure, BendingMagnet):
srw_bending_magnet = srw_adapter.magnetic_field from_bending_magnet(bending_magnet)
srwl.CalcElecFieldSR{wavefront, ©, srw_bending_magnet. bending_magnet_settings.to_list())
else:
raise NotImplementedError
# Create the srw beamline.
srw_optical_element = list()
srw_preferences = list()
[...]
for component in beamline:
position = beamline.position_of (component)
(...]
if 1sinstance(component, LensIdeal):
srw_component = SRWLOptL(_Fx=component.focalX(),
_Fy=component.focaly())
srw_optical_element.append(srw_component)
else:
raise NotImplementedError

(e |
(=

# Use custom settings 1f present. Otherwise use default 5Ak
if cnmpnnent.has_settlnqsﬂaelf]:

component_settings = component.settings(self)
else:

component_settings = SRWBeamlineComponentSetting()
srw_preferences.append(component_settings.to_list())

Dﬁtcisrw optical_element,
srw_preferences)

Fad's T Sy, |-—F.|-r| o A
Lall ahW 1O pel opagatlol

arwl.PrnpaquecFleld{wavefrnnt, srw_beamline)

reate the 5" amline object



. STRUCTURE OF THE CODE

But my physics is different from yours! How can | add “uncommon”

things???
Optics : Driver Settings
(common part) (customization)
Every optics object can be
“equipped” with driver specific
Code drivers | settings.
(concrete part) (i.e. a wavefront grid,...)

&t
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STRUCTURE OF THE CODE

Driver Settings

(customization)

Implements SRW Undulator settings.

It is completely up to the driver developer to design this object.

The only requirement is that it inherits from AbstractDriverSetting that is initialized with the driver it belongs to.

from code drivers.SRN.SRW driver setting import SRWDriverSetting

class SRWUndulatorSetting (SRWDriverSetting):

def _init_ (self):

SRWDriverSetting.  init  (self)

self, meth =

self._relPrec
self._zStartInteg
self. zEndInteg

ﬁﬁﬁﬁﬁﬁﬁ

self. npTraj =
self. _useTermin =

self. sampFactMxNyForProp = 2

ﬁﬁﬁﬁﬁﬁ

def to list(self):
precision_parameter

g ] 1] .
1 #5A calculation me
e, s
H - ot Y e lal=Tar =k el
@, 01 grelative precisic
a #longitudinal posi
2
: .
a #longl posl
g J
ALEA, - £ +
20000 #FNumber of points
][ o n - .
1 #lse "terminating
2
2 .
= oS I i T™ Pl el ol olfef of "~
#sampling Tactor 1 3

= [self._meth,
self._relPrec,
self._zStartIntegq,
self. zEndInteq,
self. npTraj,
self. useTermin,
self. sampFactNxNyForPropl

return precision_parameter
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. STRUCTURE OF THE CODE

Software cores remain uncoupled

Optics . Driver Settings
(common part) (customization)
SRW

Code drivers
(concrete part)

Only Optics-SRW and Optics-Shadow coupling Shadow

NO SRW-Optics or Shadow-Optics coupling
NO SRW-Shadow coupling

ESRF
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. STRUCTURE OF THE CODE

Shared user interfaces

(Oasys, Radiasoft interface)

Optics

(common part)

Driver Settings

(customization)

Code drivers

(concrete part)

SRW
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STRUCTURE OF THE CODE

Shared user interfaces
(Oasys, Radiasoft interface )
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EXAMPLES: BENDING MAGNET INFRARED
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EXAMPLES: BENDING MAGNET X-RAY ESRF
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. HOW TO EXTEND

What needs to be done:
Implement more sources and beamline optic elements.

How to do it?

1) Write common optics classes: source and optical
elements (name, attributes, methods)

2) If necessary write a Settings class for a given software
(.,e. SRW or Shadow)

3) Enhance the drivers (i.e. SRW or Shadow)
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. SUMMARY

e Interchangeable description of a beamline close to the
real world set up. (not bound to a specify program or task)

« Concrete code drivers (i.e. SRW and Shadow)

e Use custom driver settings to equip the beamline for
different codes simultaneously.

* For the future we need to implement more sources and
optical elements.

 Ideally this package can be used to calculate the same
beamline set up in different levels of approximations
(ray-tracing, wavefront, partial coherence) with a shared
GUI.
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. THANK YOU

Thank you for your attention
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