\
IWE 2

SESAME

Photon Beam Diagnostics @ SESAME

Omar Al -Kailani & Hussein Al -Mohammad
DEELS 2021

® DEELS 2022 O.Kailani 7/7/2021 o1



\y

NS

SESAME

A SRM

- Design
- SRM Incident
- SRM Upgrade
- Results

A IAXD

- Design
- Results
- Optimization

A Pinhole

- Design
-What 6s Next

A Conclusion

® DEELS 2021- O.Kailani

Outline

7/7/2021 @2



—\
(S SRM

SESAME

A At first, the SRM was designedand commissionedas a single
branch directimagingsynchrotrorradiationmonitor

Vacuum box
(In-vacuum mirror)

Motors

Optical
System
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SRM

Beamsizeandposition(on camerajrchivedfor moredetailedstudies.

Measuredeamsize Oy = 117.8 um
Diffraction: Y
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SESAME

A An incident happenedn the SR SynchrotronRadiation Monitor
(DiagnosticsBeamline)on 29/7/2020at 19:42 after ~20 minutesof
kKilling thebeamto turn off themachine

A The vacuumview port (glasswindow) was broken, so a vacuum
level breakdowrhappenean cell 14.

A Thewhole glasspartswentinside the vacuumchamberandthe in-
vacuummirror wasdamagedswell.
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SESAME

Before installation After incident
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SESAME

A Possiblescenariogo causehisincident

A Reflectedpower/ scattering radiationheatfrom the in-vacuum
mirror to the glasswindow(simulatedn thedesignstage)

A Radiationdamage?
A Aging?! tadeyyold viewportfrom BESSYI (+30yearsold)
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SESAME

A Themirror hasa protectionlayeroptimizedfor visible light, suitablefor NIR,
IR anddesignedor 400mA beamcurrent

VacuumgrouphavedoneFEA for thatcaseandtheyfoundthatthe maximum
possiblemirror temperaturavould be 55 deg@ 400mA

A

A Max. measuredemperaturédrom thethermocouplen the outsidebody of the
mirror ~28 C @250mA

A

Themirror reflectionandabsorptiorwassimulatedandcalculatecon XOP
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Mirror

Viewport

® DEELS 2021 O.Kailani

VB b2 Limiba, [ B2132)b &) Alealeb.is

2) 3D Viewer settings
[ Rules [~ Momals [ @.F
v Lines [ Leaks [ His
(" Volume ¥ Tewture [ Filtering
_KView | [ Vertices Indices

Spectium plotter e
Refl  [01-Alminium zl

le+14 T T + Rough surface scattering

Roughness ratio: 001

Sides: [28ded =
Opacity: Iii
Area [ont): [aaggaz927a

Teleport to facet # |0

Structure: 1 Link:

Profle:  [More ¥/

" Record spectum

Details... || Coord. || Mesh. || Apply

i i i
00 1000 10000

=) Simulation
FH#2 Flux abs. (phsec/ 1%Bw) =) Simulation
- LL - Reset
[FH2 Flux abs. (ph/sec/ 128w [x) | Show Facet Add curve || Remove curve || Remove all | (¥ Log ¥ [ Nomalize : ) T e . |

Mode [Powerwise |v

Hits (3144 Mhit 424 Khis)
Des.  |144 Gdes (19 Mdes/s)

Leaks m
Dose [Scn 1923040 F=473e+13 P=15
Time [Stopped 001222

# Hits. Flux Power |«
1 30866926 882e+17 321
2 768989 119e+17 0171

Total power at
viewport=0.17 W 7/7/2021 @10



\
WL 2

SESAME

SRM Incident

Fused Silica Sapphire
(Quartz)

SealType Bonded Brazed Brazed

Max Temp 120 250 450
Flatness a8 a4 @60% 20-4o-
Price (%) 655 750 1500

A After doing some analysison different types of viewports, we have
concludedthat the most suitable option to go for is the Bonded Fused
Silica window, due to its better flatness and relatively cheapercost

A Quartzviewportsfeaturehigh radiationresistancevhile sapphires usedin
hightemperaturapplicationgup to 450 AC).
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SESAME

Theorientationof the opticalbeamlinechangedo horizontalinsteadof vertical
A fusedSilicamirrorsis usedto havehigherflatnessandavoiddarkening
Realignments doneto thewholebeamline

Themirrorswill be motorized, the motorswereusedin someopticallensesn the MS
beamlineandw e 06 bui# adriverfor it.

Thesparein-vacuummirror will beused

v DD D

<\ In-vacuum mirror

/

In air mirror
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