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McXtrace

The McXtrace simulation package
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Outline

● Introduce McXtrace
● McXtrace by examples

– Tomography
– Laue Camera for Crystallography
– Powder diffraction beamline

– XAFS/Diffraction beamline

– Pump & Probe studies

– Time Tracking for Pump & Probe
– Coherent ray tracing
– Strain measurements

– ....

● Concluding remarks
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McXtrace

• Built on proven base of McStas for neutron ray tracing
– K. Lefmann and K. Nielsen, Neutron News 10, 20, (1999).

• Release 1.0 out now, 1.1 this summer!
• Portable code (Unix/Linux/Mac/Windows, 32 and 64 bit support)
• Has run on all from iPhone to 1000+ node clusters

• GPL-license
• DSL / Compiler Technology.

– Using Lex & Yacc
• Modular Open Structure.

– Components/devices written in structured ISO-c automatically fits in the system
• Dependencies: c-compiler (perl/tk for gui).

Project website at
http://www.mcxtrace.org
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The McXtrace Way

1.Describe your beamline in the McXtrace 
language (In a text file).

2.Automatically convert beamline into ANSI c

3.Compile

4.Run

1.Optimized for your platform
2.Only includes what you use
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GUI



Instrument file – all users
existing examples
user written – GUI assisted

Component files – some users
Short pieces of code
Easy to modify from existing

Kernel code – McXtrace developers
Propagation routines
Intersections

Generated ISO-C code – “no” users
Assembled by code generation
Very low overhead of unneeded code
Includes runtime libs that comps rely on (propagation etc.)

• Instrumentfile (average user, 
point/click, DSL)

• Component 
(advanced 

user, modify 
from existing, 

c-code)
• Kernel 
(McXtrace 

team)

Levels of Code
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McXtrace positioning scheme

Rotated relative to source

Rotated relative to Mirror 1
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Tomography

Setup mimicking that of TU München
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Tomography
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Protein Crystallography
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Protein Crystallography
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Powder Diffraction Beamline
Powder Diffraction Beamline 711 @ MAX IV 
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Powder Diffraction Beamline
Powder Diffraction Beamline 711 @ MAX IV 
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A Combination Beamline
XAFS/Surface Diffraction Beamline 811 @ MAX IV 
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A Combination Beamline
• Unslit Spatial beam distribution

• Ratio between photons emitted and on sample match up OK:
• real: [2000..20000] reported, virtual: 20800
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Time Resolved Studies

Δt t
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Time Resolved Studies
Fe (bpy)
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Coherent examples

Single slit diffraction
● λ = 1 Å
● Slit width 1 μm

Double slit interference
● λ = 1 Å
● Slit width 1 μm
● Slit separation Δ=2 μm
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Coherent examples

1 Be refractive lens:
Red: Incoherent
Magenta: Fully coherent, in phase

8 Be refractive lenses:
Red: Incoherent
Magenta: Fully coherent, in phase
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Portable bulk strain beamline

Fe-sample

X-rays

Detector

Question: Can we get an appreciable
signal from the bulk of the sample?
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Portable bulk strain beamline
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Guerilla simulation / XFEL SPB
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Why McXtrace ?
● Open Source GPL.
● Extensible
● Fast/Scalable
● Portable
● Connectable/Embeddable to other tools
● 100+ page manual. 

McXtrace 1.1 release out soon! 
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McXtrace People

Project website at
http://www.mcxtrace.org
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