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The WAUEFRONT verszion 12 _85._85
The REAL and FINAL EXPERTS—OPTICS version @g.12.85
The 3 order optics wversion (Thomas special? 16.01 .86
RAY Publication in SPRINGER Seriez in Opt. Sciences:
"Modern Develop. in H & H Optics", Uol. 137 (4-2088)>
Reflection FZoneplate option ¢Shahin special?»ld.Bf6.@A8
LRETURN>
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RAY, REFLEC - getting started

Welcome to RAY and REFLEC, the BESSY programs to calculate (not
only Synchrotron Radiation beamlines and VUV/X-ray optical
elements).

This manual is supposed to give a brief technical assistance to get
started. For a deeper insight into the physics, optics and geometry |
refer to the references given at the end. These publications are
included in the ZIP-file under <INFO>.

The file <RAY.ZIP> can be downloaded from my webmail account:

http://webmail.bessy.de/~schaefers@bessy.de/RAY.ZIP

After unzipping a directory RAYREFLEC with the following structure
has been created:

-ioix
Datei  Bearbeiten  Ansicht  Favoriten  Extras 7 | .’,’
a Zuriick - \_;1 - lj}‘ | P ) Suchen i Ordner = k13 x n | Ev
Adresse I[ﬁ FiiRayReflec j wWechseln zu
ame | Griifie | Tvp | Geandert am |
ERBFIec.exe 1,153 KE  Anwendung 07.10.2009 15:12
m fork.8 6KE &-Datei 07.10,2009 13:44
ERay.exe 1,581 KB Anwendung 25.09,2009 22:14
sysprt32, bl 17 KB  HLL-Datei 02.09,2009 13:05
reflectance EPS 31KB PostScript 01.09.2009 16:56
ﬁReFIecticum.exe 1,153KE  Anwendung 26.08.2009 14:57
ﬁTRay.exe 1,577 KB Anwendung 21.11.2008 12:41
Thumbs.db QKB Datenbankdatei 05.07,2007 11:02
@ Reflec.jar 170KE Executable Jar File 17.03.2004 11;57
@Reﬂec.html ZKB HTML Document 13.03.2004 14;45
rﬂst.cmd 1 KE EBefehlsskript wvon 'W.,. Z28.07.2004 15:00
lj] I _HIGZ.OLL 34KE Programmbibliothek 29.09,1995 23:00
[CFiles Dateiordner 02,09,2009 15:11
O Info Dateiordner #8.07.2009 1451
@PALIK Dateiordner 258.07,2009 13:36
@HBSORPTION Dateiordner 04,11,20058 15:15
@CROMER Dateiordner 04.11.2005 15:15
@CR‘{'STF\L Dateiordner 04.11.2005 15:15
Lo Henke Dateiordner 04.11.2003 15:13
@MOLEC Dateiordner 04.11,.2005 15:15
@MATERIAL Dakeiordner 04.11.2005 15:15
@LINUX Dakeiordner 04.11.2005 15:15

Here you will find the DOS-programs <RAY.EXE> and
<REFLEC.EXE>. By double-clicking on one of these the program is
started in a DOS-box under Windows (tested up to Windows-VISTA).
The subdirectories contain the various optical constants data bases,
the directory <FILES> the parameter-files and data-files.
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Both RAY and REFLEC programs are very curious! You will be asked many
guestions! Most of them are self-explaning. And you will be helped by additional
explanations in cases of unclear or complicated questions, e.g. Stokes-formalism
or azimuthal angle definitions.

Don‘t give up! All this is necessary to perform a raytrace simulation.

RAY has no Graphical User Interface, but all questions are answered by default.
So you cannot do wrong.

And believe me, without GUI it is much quicker to handle and much more easy to
get it run!

The keyboard-input is one-directional - from source to focus, as in real life.

First, there will be a question about

<How many RAYS to be calculated ?> [ 20000]:
(maximum: 100 million), questions to describe the light source

<Specify the SOURCE> [DI] :

the optical elements (up to ten)

<Specify the 1. OPTICAL ELEMENT> [TO] :

wheather you want to search for the focus position
<Display BEAM WIDTH (find FOCUS position)?> [N] :

and about the image planes (number and distance) at the end of your optical
setup.

Once your optical setup is fully described (for the default beamline with one
optical element 40 (!) questions have to be answered), you may store these
parameters to make it easier the next time. If you have made a typing error or a
wrong input, there are options of jumping back after input of source and/or mirror
parameters:

<OPT. ELT. PARAMETERS O.K. (Y/N)> [YES] :

To start, you might just go through all the questions (withour reading them),
confirm all answers by the <RETURN>

button, and after one minute or so you are about to start your first beamline
calculation by confirming:

<START CALCULATIONS 2> (YIN/E_xit) [YES] :

F. Schaefers, Dept. X-Ray Optical Systems, BESSY II Oct. 07, 2009



RAY, REFLEC getting started - A short Introduction ﬁ HELMHOLTZ
: ZENTRUM BERLIN

fur Materialien und Energie

This initiates a test-run with a few rays to set the dimensions of all arrays and
buffers, which are displayed immediately after finish, and then finally:

<START WITH RAYTRACING ?> (Y/N/E_xit) [YES] :

Then, a couple of seconds later, after having calculated 20.000 rays you may
display the focal properties by answering the question:

<Display 1. image plane ?> [N] : yes
and the next one:

<Display point diagram (footprint) ?> [N] : yes
with <yes> or <y>

Then the following picture should appear in a separate window on your monitor:
CHEXTEE——— =T

This is the spot pattern, the geometric distribution of the rays
at the focal position of the beamline you have calculated!
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Obviously you have calculated a TO_roidal mirror placed after a bending
magnet (DI_pole) source in grazing incidence geometry (vertical mount,
s-polarisation geometry) with a demagnification of 10:1.

\ertical mount

1. OPTICAL IMAGE
SOURCE ELEMENT PLANE

Of course you may rescale the figure, plot or store it, display a couple of
additional information about angular distribution of rays, energy
distribution for dispersive mounts, and the time behaviour <pathlength
difference> (with respect to the central ray), store all calculated data as
ASClI-table values. You may jump back to start of display by

<Repeat graphics> (Y/N/E_xit) ? [NO]:
to display another parameter which you might have forgotten. By default
<[ NO ]> you would go back to the start of the program, to modify or
optimise a certain beamline parameter, or to calculate your next
beamline.

All this which you have done so far may not be your beamline, but you
are free to change everything during the next run!
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FLOW CHART OF RAY

START
INFO

yes; unchanged Parameter—Fileh? i
noi yes; change
[Tow many rays ? (v ] Parameter input

== |

_ SOURCE

MA_trix HU_Helical dbl. Undulator
PO int DI _pole UF_Undulator-File

PI xel WI_ggler HF HU-File

CI rcle WU Welr./Und. FI Te

How many optical elements ? (M)

PARAMETER
- INPUT
SL it OPTICAL ELEMENTS pgG plane grating
FO il CO ne PA_raboloid SG_spherical grating
Z0O neplate SP_sphere EP_elliptical parab. TG_toroidal grating
PM plane TO roid ET elliptical toroid CR_ystal
CY _linder EL_lipsoid EO_Experts optic CC_cylindrical crystal
|

I=1,..M 1
| IMAGEPLANES |

1
| STORE PARAMETERS ? |

_X_

TEST RAYTRACE
CALCULATE LIMITS

DISPLAY LIMITS
PLOT FOCUS POSITION

T Loy Raytrace

RAYTRACE (i=1,..N)
|

-—[ DISPLAY RESULTS |
1

I 1 I
SOURCE OPTICAL ELEMENTS IMAGE PLANES
CIRCLE DIPOLE ELLIPSOID CRYSTAL PGM TOROID
g e 2 I B S £ =

g i) 1Y

Projection (z=0) Footprint Darwin width  Energy resolution Point diagram
1

STORE DATA ? |
|

ASCII-FILE HARDCOPY PS-FILE EPS.-FILE G rap h I CS

REPEAT Dls:‘.PLAY | | NEWSTART | 0] Utp ut
V
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REFLEC - getting started
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WELCOME ToO
R E F L E C

a program to calculate
UUU-%-RAY OFTICAL ELEMENTS
and
SYNCHROTRON RADIATION BEAMLIMWES

Uersion 21.18 of Seps25-.2808%

Franz Schaefers BESSY
and Michael Krumrey,. PTB
Albert-Einstein—-S5trasse 15, D-1248%9 BERLIH
Tel.:+49-<@>38-6392 29465885
e—mail: name@BESSY.DE
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— Windows—-PC version availahle 15.3.82 DA>
— DIAMOHD optical constants — Rolf special <(B3_4_82>
— Met Grating eff. wso coating — Fred special <Z6.8.89>
— Hew Definition of STOKES Par. 51 C25.9.8%9>
<RETURM>
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RAY is a raytrace program, primarily taking care about geometric optics, while
REFLEC is a program incorporating Schwinger- and Fresnel equations including
Stokes formalism to calculate optical parameters of bending-magnet synchrotron
radiation sources, mirrors, gratings, crystals, foils etc. as function of incidence
angle or photon energy.

The programs are similar, they share common source code.

REFLEC has no Graphical User Interface GUI, but all questions are answered by
default. So you cannot do wrong.

And believe me, without GUI it is much quicker to handle and more easy to get it
run!

So, also REFLEC is quite curious. But it is even easier to start with than RAY.

After answering 22 questions (answers are by default) by pushing the <RETURN>
button you will get this picture in a separate window:

moce o _ioi =
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This is obviously the s-reflectivity of a Au-coated (monolayer) mirror at 1 degree
grazing incidence in the energy range from 100 eV to 5000 eV.

This may not be of any interest to you, but you may change all the parameters of
the element, the element itself, and also the display parameters.

So, for instance, since 10 elements can be calculated and displayed
simultaneously in one graph, it is very simple to get an overview about different
mirror coatings, or the dependence of reflectivity from the incidence angle, or the
comparison between s- and p-polarisation.

References:

1. RAY - THE BESSY RAYTRACE PROGRAM
F. Schafers, In: Springer Series in Modern Optical Sciences: Modern
Developments in X-Ray and Neutron Optics, eds. A. Erko, M. Idir, Th. Krist, A.G.
Michette, Springer Berlin/Heidelberg, Vol. 137, 9-41 (2008)

2. REFLEC - A program to calculate VUV and soft x-ray optical elements and synchrotron
radiation beamlines
F. Schéafers, M. Krumrey, Technischer Bericht, BESSY TB 201, 1-17 (1996)

3. RAY - the BESSY raytrace program to calculate synchrotron radiation beamlines
F. Schéafers, Technischer Bericht, BESSY TB 202, 1-37 (1996)
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