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Outline

» Ray tracings and its limitations
» Hybrid method
» RIXS beamline: Figure errors

» ISN beamline: Flux gain
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Hybrid: Ray Tracing+Wave Propagation

Fast tool to iterate in beamline simulations
Tested results on SRW
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Hybrid: Ray Tracing+Wave Propagation

Fast tool to iterate in beamline simulations
Tested results on SRW
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Hybrid: Ray Tracing+Wave Propagation

Fast tool to iterate in beamline simulations
Tested results on SRW
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Hybrid: Ray Tracing+Wave Propagation

Fast tool to iterate in beamline simulations
Tested results on SRW
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Hybrid: Ray Tracing+Wave Propagation

Ray Tracings
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Fast tool to iterate in beamline simulations
Tested results on SRW
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Electron parameters APS, MBA

Performance Characteristics of APS Multibend Achromat

43 Hor
5.6 Ver

Michael Borland, Accelerator Systems Division
CVS revision 1.2: Tue Jul 30 20:19:01 CDT 2013.

Lattice

Quantity Symbol Range  Units
Horizontal beta function B 1-4 m
Horizontal dispersion function Na <3 mim
Horizontal beam size Oz 5-17  um
Horizontal beam divergence O 3-9 prad
Horizontal size-divergence product 0,0, 30-73 pm
Vertical beta function By 1-4 m
Vertical dispersion function My mm
Vertical beam size oy 2-13 pm
Vertical beam divergence Ty 1-6 purad
Vertical size-divergence product OyOy 6-40 pm

APS Users Monthly Operations Meeting, September 25, 2013

o

Ele

APS
ox 276
o, 11.6
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ex 3200
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Photon parameters APS, MBA

Photon Electron Total
RIXS
Energy: 11.2 keV, APS MBA APS MBA
(4.8 m device)
ox 276 14.8 >x 276 156 um
Or=19.2 o 116 4.3 > 127 6.8 um
ox 116 5.0 2 12.0 6.0 urad
Op = 3.4 oy 3.7 1.7 >y 50 3.8 urad
1
2m For resonant ’ \/ "
A ~
Ryt energy A \/UézijOg
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RIXS: Optics considered in hybrid simulations

Element Length Distance from |Incidence angle
source (MmM) | (mrad)
Elliptical cylinder |320 mm 39,120 3
Hor. Focusing
Elliptical cylinder |320 mm 39,440 3
Ver. focusing
Sample 40,000
Monos not included but
Vertical vibrations could be
detrimental
- \
/
Source Horizontal Sample

e =
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APS vs MBA
APS: Hybrid @ sample

Trans: 0.61 SDx:5.7 um  SDy:1.0 um
Hor RMS 1.0 urad, Ver RMS 1.0 prad
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APS vs MBA

APS: Hybrid @ sample MBA: Hybrid sample
Trans: 0.61 SDx:5.7 um  SDy:1.0 um Trans: 0.96 SDx:1.5 um  SDy:1.0 pm
Hor RMS 1.0 urad, Ver RMS 1.0 prad Hor RMS 1.0 purad, Ver RMS 1.0 prad
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Slope errors with MBA

Trans:0.82 SDx:1.0 um  SDy:0.83 um
Hor RMS 1.0 urad, Ver RMS 1.0 prad
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Slope errors with MBA

Trans:0.82 SDx:1.0 um  SDy:0.83 um Trans: 0.96  SDx:0.63 um  SDy:0.41 um
Hor RMS 1.0 urad, Ver RMS 1.0 prad Hor RMS 0.45 prad, Ver RMS 0.45 urad
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Slope errors with MBA

Trans: 0.96 SDx:0.42 um  SDy:0.20 um Trans: 0.96  SDx:0.63 um  SDy:0.41 um
Hor RMS 0.15 urad, Ver RMS 0.15 urad Hor RMS 0.45 urad, Ver RMS 0.45 urad
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Slope errors with MBA

Trans: 0.96 SDx:0.42 um  SDy:0.20 um
Hor RMS 0.15 prad, Ver RMS 0.15 prad
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ISN Beamline

39 horizontal

24 vertical

APS MBA
2x 276 15.8 um
10 keV 2y (127 7.0 um
2.4 m device ' 12.0 6.0 urad
2y 5.0 3.8 urad

Horizontal direction
Sh ‘ - - I_c == !

Beam Defining
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Vertical direction Mirror
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ISN Beamline

Element Size

Distance from
source (mm)

Elliptical cyl. Vert. Focusing |360%2 mm?

35300

Aperture 11x4 ym? (hxv) |42200
Elliptical cyl. Vert. Focusing |180 mm 71820
Elliptical cyl. Hor. Focusing |60 mm 71940
Sample 72000
Horizontal direction
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Sh ‘ —— "
I i
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Vertical direction Mirror
f[-- e I | b0.55M/ds
Sv [_ — - - 4 !
— 1 J
La | S l’

S -

APS Users Monthly Operations Meeting, September 25, 2013

Y

Courtesy J. Maser

Wednesday, September 25, 13



APS vs MBA

APS: Hybrid @ sample

trans:2.2x1 O_4 SDx:36nm  SDy:39nm
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APS vs MBA

No horizontal aperture

APS: Hybrid @ sample MBA: Hybrid @ sample

Trans: 3.2e-2 SDx:38 um  SDy:41 um
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APS vs MBA

No horizontal aperture

APS: Hybrid @ sample MBA: Hybrid @ sample
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Slope errors with MBA

Trans: 3.2e-2 SDx:38 um  SDy:41 um
SE: 0.1 prad
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Slope errors with MBA

Trans: 3.0e-2 SDx:44 prad ~ SDy:69 prad Trans: 3.2e-2 SDx:38 pm  SDy:41 pm

SE: 0.4 prad SE: 0.1 prad
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Summary

» For demanding beamlines, “state of the art” optics are required

» Can we standardize optics?

» New tool to asses beamline performance. Will incorporate into
SHADOW.

» Working on tracking coherence
» Lahsen Assoufid will be covering many more issues Oct. 10

Thanks:

Xianbo Shi

Manuel Sanchez del Rio
Lahsen Assoufid

Joerg Maser

Thomas Gog

Diego Casa
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