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Synchrotron SOLEIL & NANOSCOPIUM
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Stability:few um over 8h
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1) NANOSCOPIUM optics & stability/position requirements
2) HLS, stability issues & data processing

3) HLS & beam monitoring comparison

4) Experimental hall air conditioning variations

5) NANOSCOPIUM stability estimation
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NANOSCOPIUM optical design
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Survey of vertical slow drift

of strategic monitors & optics

with HLS
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Tidal effects on free surface of water (FSW)

Nanoscopium: Tidal effects over 80m
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=T <— sensors & SDP configuration —> =
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A differential processing is necessary:

The relative position of points does not depend on the referential

Calculation reference line wrt (P, P,)

Measurement reference line (or curve) wrt g

- Optical design defines relative z variations

A
/ Optical axis defined by M1 & SS centers
__1 ______ I_ .............. ._ ................................. _T .......
: D1=226m V¥ D2 =57.2m y
e_ Source pt 1 SS
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Spatial differential processing (SDP)

Calculation reference line wrt (Py, P;)

Pl(Ll) PZ (LZ)

Measurement reference line (or curve) wrt g
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Z"NT"_(rln o T Ll))

Zon = Zn — Zo (temporal differential processing)
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SULEIL Spatial differential processing (SDP)

Process for Storage Ring 168 HLS at SOLEIL.: least square plane of the
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(Preliminary test (IWAA 2006) : 10 wm over 1 year)

~70m
2 parallel networks : 0,14 ym over 8 h —>
Steel blocks : 0,07 um over 8 h —> | s HLS
sensor sensor
» P
] ] Steel blocks
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SULEIL Approximate estimation of HLS sensors stability
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Z'hym1 < 10prad | | 1o = 0,03prad
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Photon beam linked to e~ beam
(physics for a constant gap)
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Mixing BPM & XBPM measurements in terms of displacements is relevant at constant gap

< beam measurement
or monitoring
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SOLEIL HLS & (X)BPM sensors through SDP
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HLS-Beam comparison at XBPM location through SDP
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a : Thermal expansion
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A,T,, : wall temperature difference along the z direction

AT, (t) :\ertical thermal gradient through H
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Angular variation of the straight section wall (SP) :

XBPM Z variation

Thermal susceptibility of the straight section slab

SR tunnel

Heat diffusion through the SR wall
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Thermal test Hall June 2014: Periodic deformation vs temperature
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- Heat diffusion modelization have given not perfect results.

- The main question has been solved: a vertical temperature gradient variation has been
identified into the wall and Zygpp/gpm through HLS & beam diagnostic sensors is clearly

correlated with both, T},,; and A, Ty,

A
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|
- However, Z & 7’ of source point are not known through this modelization

SR tunnel

- We only can try to correlate hall temperature & HLS measurement along the beamline

Vertical slow drift between SR & NANOSCOPIUM, IWAA 2016, Grenoble 25



SULEIL

SYNCHROTRON

=)

Estimation of slabs displacements through SDP,

2 BPMs (SP)

o

@

Secondary source (SS)

L = 43m

A

D = 80m

SR slab

Unfavorable ratio

&

Raw HLS readings

60um over 6 month

a good infrastructure design

Vertical slow drift between

OH5 slab

0.250

Vertical displacement between straight section and OH5 slabs over 6 months

0.200

o

z(mm)

0.100

OMm w

0.050

0.000

27/12

24/1
21/2
21/3
18/4

16/5
13/6
11/7

8/8
5/9

3/10




F—F

SULEIL Z Beam stability through NANOSCOPIUM optics

SYNCHROTRON

Defined by e~ BPMs position ——=> | Z'ny/m1 < 10prad

b

Optical axis defined by M1 & SS

i N
| Zpysss = —My. Zpy 1 < 10pm !
' pi=226m ¥ D2 =57.2m N __-- --7
e Source M1 SS
t
= NANOSCOPIUM beam at secondary source: z stability over 8h
0.05 25.0
Extrapolated z variations of the I weels: 80%
; 0.03 Zhd o ; 2.0
beam on SS as a function of HLS Iiaiist |
- = 0.02 i 23,5
variation
ariations 0.01 - Mﬂ\. )& 4 ‘M i - 23.0
T TR A A T T SR .
) 0 £ 0.00 — 25 3
Sucess rate over 5 weeks: 80% = =

AN
posameYEY \ A

) 0.02 - \ W 215

No strong correlation between hall s Y ™, \\.«n 1y 210

temperature and beam vertical position oon Lkl s
at the SS location

-0.05 20.0

15/11/14
22/11/14
29/11/14

6/12/14
13/12/14
20/12/14
27/12/14

Vertical slow drift between SR & NANOSCOPIUM, IWAA 2016, Grenoble 29



= E—

bJ

V4
SULEIL Z’ Beam stability th rough NANOSCOPIUM optics
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S‘i”i}iElL Z Beam stability through positioning closed loop
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Beam monitors & HLS comparison:

Micrometric accuracy for slow drift measurements.

Thermal daily variations of the Experimental Hall:

Induces the straight section slab deformations

Slab z variation:

between straight section and OH5 is about 60pum over the 6 last months.

Beam stability over 8h at the secondary source:

Reaches the 10um stability requirement with in average a success rate of 70% but
position closed loop corrects it.

Better than the 10urad of z’ requirement in 100% cases
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Have a good lunch!!!
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