Hybrid Simulation with CODE V
and BeamPROP Ray Tracing

Tools
Products: BeamPROP, CODE V
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Introduction

Typically, a lens system may be simulated efficiently using ray tracing techniques, but these
become inaccurate when the geometry size scale is on the order of the wavelength of interest. In
that case, more rigorous techniques such as the Beam Propagation Method or Finite-Difference
Time-Domain are required. Hybrid simulation using multiple techniques can be achieved via the
passing of field data between simulators, as shown here in this simple lens to fiber coupling
example where the lens is analyzed via ray tracing (RTA) and the fiber via beam propagation,
BeamPROP BPM.
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Lens to fiber coupling image

RSoft tools contain an interface to convert the output from industry-standard ray tracing packages
such as CODE V.
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Flow Description

Step 1: Lens Design in CODE V
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Design a lens system in CODE V that directs light into an optical fiber, and output the data
immediately before the fiber.

| Bl copk v - untitied

File Edit Lens Display Review Analysis Optimization
THESE &l

change betwsen CODE

L, Analysss Windows

B, cvevusERwo
) Optimzaton
PlotWndows

CYCVUSERwo.

AN KEYSIGHT

DIM: Millimeters CA: User-Defined Only OW: 2026

PID UL; 34496

ETANE
Tools Window Help
214 ¢ L Bm D=0
Z N9+ ARPLRH¥D B A 7
=1 O B
System Data. Surface Properties. F
. [E . Elici b
Surface o] Srface | Surface [ oL L 5l Refract Y i
urtace #| “Name | Type ke | Thickness: s Mode |semi.Aperure|| | @ % |3 @ & &
Object Sphere Infinity 1.0000 Refract -
Stop Conic 06000  0.8000 SILICA SPECIAL Refract 0.5000°
2 Sphere Infinity 0.8000 Refract 0.5000%
Image Sphere Infinity ~ 0.0000 Refract 0.1938°
End Of Data
82 S @r=
@
e TR PV U AT e L B
Beam Synthesis Propagation -- Intensity \
Data exchange between CODE V and RSoft \
oo 001 ~
0005 0.008
: ~ -
] ] hange bet e ® 143
0008 [ cvcvuseR¥workicoupler¥CV_RSoftseq : 18:29:17
0.005 o
pER> DIS YES
BEA> GO
001 . 38404 AUSSI AN BEAM PR AGAT N
0005 001 26404
X mm Ikensity RS POSITION
3226404
3E+04 0.0
£ 2E+0:
£ 1604
EIIEV 0,008 -0.006 -0004-0002 O 0002 0.004 0006 0.008 001 L] s
1500
YT —) Waveiengin (nm) Wert £ ‘j::
14- Jul -26 Input Field:  Gaussian 1550 0000 - )
[Fieid (ANG) 1, (0.000, 0.000) deg .
Postion 1
[T TV Tent [ info .2), Charts 3 { Chans 4 |

NCP. 22



http://www.keysight.com/
http://www.keysight.com/
http://www.keysight.com/

Step 2: Converting CODE V Data to RSoft Format

Use Raytracing-Converters, a utility provided by RSoft, to convert CODE V data files into RSoft
format.
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Step 3: Define the Data as Input Field Data in RSoft Tools

Define the converted data file as input field data in BeamPROP BPM or FUllWAVE FDTD.
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Step 4: Verify Coupling Efficiency using the Propagation
Analysis in RSoft Tools

Perform a propagation analysis using BeamPROP BPM or FullWAVE FDTD to verify the coupling
efficiency.

AN KEYSIGHT


http://www.keysight.com/
http://www.keysight.com/
http://www.keysight.com/
https://www.keysight.com/us/en/products/software/optical-solutions-software/photonic-design-solutions/rsoft-fullwave-fdtd.html

' i RS0 CAD Layout - BeamPROP - [codev_ rsoft_fber_beysind] =ta
i Bl [ot Yew Optiors Bun Guagh Uty Window Help =10 %
A9t eEERERN I eEBoE e
BewiROP +| o X [ 2 30 Lvfa afm | 5 8 ([ o] P T
W c | & Components (1)
5 nt #1
®no | (= C{cut.::;re»(es
/ .i' & Simulabon Regions
r H | = thwm: 11
> i BeamPROP - Computation Completed (bptmg) - o x
. Fie Edit iew Bun Help
EE 2dBPEQHETE o
ao
m 1000 - I Pathway,
[ Monitor: 10 |
oE . ; ] L 1
ﬁ - X bi" 3 g I
= - = 800 - - 1, Power*
L' | I
A ] [ 1, Mode 0
KE __ 600 | L
= g ] L
¥ @ N 4
) - -
200 . -
¥ — -
L{‘I
0 - e UL B B B L ) a U
-20-10 0 10 20 1.0 0.5 0.0 3

Conclusion

X (um) Monitor Value (a.u.)

|X: 1.195 ¥: 1096

These proprietary formats are converted by the RSoft Raytracing Interface to input files that are
ready to be used in RSoft simulation tools. Furthermore, output from RSoft simulations can be
converted to formats understandable by CODE V.

Example Files

Supporting files "Hybrid Simulation with CODE V and BeamPROP Ray Tracing Tools"
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