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ESRF da/r EBS A Light For Science

ESRF EBS: an ambitious new standard for synchrotron storage rings

ESRF - EEE

A NEW GENERATION
OF SYNCHROERO N
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ESRF / EBS A Light For Science
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Brilliance (photons/s/mm?/mrad®/0.1%BW)
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European Synchrotron Radiation Facility

ESR

F/EBS

ESRF EBS: an ambitious new stan

d for synchrotron storage rings

A Light For Science

The ESRF designs a new generation of synchrotrons

A new design for the storage ring

e 31 magnets (19 currently) + correctors

X32 cells

=> low emittance (less divergence and smaller beam in size)
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Magnetic Measurement Benches Atignt for science

Magnetic
Measurement Benches
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Benches installation

A Light For Science

e What for / where ?

: { 5
® DanfySIk A Baltic Sea Estﬂnlﬂ
o 2 Quadrupoles DANFYSIK La‘-hrla
« 2 Sextupoles (+shim) S
I EXUP United Din Ln:hi.::em:zlj
e Tesla A
. [mljteSIa] o | Belarus
* 4 Quadrupoles (+shim) Netherlands el
. ENGINEERqu_gFEGH q‘f Berlin 1-:‘ W’_\{_
2 Dipole-Quadrupoles 3 g Germany Ahragge )
® ES RF RCIECI'IIE i Ukr:
« 5 Dipole modules /7 Wigdoga
. . - L
» 2 Dipole Assemblies Rﬂmﬂmﬂl;
e Quality Control + o (e
Development b " Barcelona erome () Bulgaria-
Portugal Madrid ° - > Istanbul
E) Spain Tyrrhenian Sea jérem 3” o

European Synchrotron Radiation Facility

Loic Lefebvre - on the behalf of IDM Group, ESRF - IMMWZ20 - Diamond




Magnetic Measurement Benches Atignt for science

e Hardware and interface
* Granite benches + supports

Motion control

» Horizontal and Vertical Newport
Linear stages + XPS controller

Rackmount pc

o (Win7) + acquisition board
Keitley 2182 nanovoltmeter
e Titanium wire
e IGOR software (Wavemetrics)
+ Power supply and Water
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Magnetic Measurement Benches Atignt for science

 Hardware and interface Patch panel

* Granite benches + supports @m thepmpmmm_ngdmgmm@
 Motion control

* Horizontal and Vertical Newport ::::::;gmz [ | | M connectorblock

Linear stages + XPS controller o <

e Rackmount pc — %

o (Win7) + acquisition board £ = . n
» Keitley 2182 nanovoltmeter : : £
e Titanium wire - J;:'Ej
« |GOR software (Wavemetrics) et Y El___,
+ Power supply and Water Eool 4321 HOST

EEE

Llnear stages
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Magnetic Measurement Benches Atignt for science

I = —(e}%

o | first field integral

e <e>: average of measured
tension over time T

e L: Measurement length

Normal multipole coefficient ° Gradient / Strength
® — J n .
I, = Z(a,,cj-;os(ne) +'b,sin (n6)) (ﬁ) * Alignment
Sl A
n=1 \ Po j‘>  Centre
skew multipole coefficient e Roll Angle
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Magnetic Measurement Benches Atignt for science

I = —(e}%

o [ first field integral

e <e>: average of measured
tension over time T

e L: Measurement length

Normal multipole coefficient

=~ i i P\ _Typ. repeatability

I, = Z(an cos(nf) + b,sin (n@)) (—) Magnetic center position 2 um
n=1 s b Po >  Pitch and yaw angles 01 mrad
Roll angle 01 mrad

skew multipole coefficient Integrated field 02 Gm
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Magnetic Measurement Benches Atignt for science

 Software (IGOR plugins)
e DLLs are developed in C++ thanks to extensions added to IGOR

* |t is also possible to write Procedures directly in IGOR language

- New versions mainly contain new measurement/alignment
sequences or bug corrections
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Magnetic Measurement Benches Atignt for science

 Software (IGOR plugins)
— » TANGO

File Edit Data Analysis Macros  Mfindows Misc Help | Tango | SWlab Dev  SWlab Measurement  Swlab Auto  SWlab Processing  SWlab Motion  SWlab PS

EI Data Browser |EH£ TAMGD Browser.,.
- Tool from ESRF used to

Kill all Monitors

Current Data Folder:

& root: Multipole:
o . manage devices connected
to a server (onsite version)

Waves
[ v ariables
[ Strings
Info i
Plot

Mew Folder...

Save Copy...

Delete

Exec. Crnd...
% Urtitled E@
-

Tango-Binding:: preferences.version...... 100
Tango-Binding:: preferences.tango-host.. sys/databases2
Tango-Binding:: preferences. dft-mon-pp...0.5 secs
Tango-Binding::preferences restored
Tango-Binding::initialization donel

tultipoleOpen()

{4 tango
i WPS2d

Welcome to Stretched VWire Lab (SWWlab)
“ergion 1.6.1 /1.4 (Procedures / Extensions)

Copyright ESRF 2015-2017
SWWlab is under the terms of the GNU General Public License
[

Please check on ftp:/itp.esi fifpubinsertionDevices/SwWlab/ for updates and manual
Eﬂ
|

rgEal IFArE R
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Select a wave icon to see a plot
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Magnetic Measurement Benches Atignt for science

 Software (IGOR plugins)
— * SWLab Dev

File Edit Data Analysis Macros Windows  Misc Help  Tango | 3Wlab Dev | SWlab Measurement  Sw¥lab Auto  SWWlab Processing  SWlab Motion  SWlab PS

Puis --- One Cone measurerment

s == fixjs --- Cone measurement
—> For development of the

Current Data Folder:

& root: Hultipole:
software (onsite version)

Dizplay o -
Waves [

[ v ariables
[ Strings
Info i
Plot

Mew Folder... Lo fi WPS2

Save Copy...

Delete

Preferences...

Exec. Crnd...
% Urtitled E@
-

Tango-Binding:: preferences.version...... 100
Tango-Binding:: preferences.tango-host.. sys/databases2
Tango-Binding:: preferences. dft-mon-pp...0.5 secs
Tango-Binding::preferences restored
Tango-Binding::initialization donel

tultipoleOpen()

Welcome to Stretched VWire Lab (SWWlab)
“ergion 1.6.1 /1.4 (Procedures / Extensions)

Copyright ESRF 2015-2017
SWWlab is under the terms of the GNU General Public License
[

Select a wave icon to see a plot
Please check on ftp:/itp.esi fifpubinsertionDevices/SwWlab/ for updates and manual

o )
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Magnetic Measurement Benches Atignt for science

 Software (IGOR plugins)

& Igor Pro 6,31 @Iﬁ“&l
i SwiLab heasuremen t| Swvlab Auto  Swiflab Processing  SWwlab Motion  Silab PS [ SW La b M ea S u re m e n t

File Edit Data Analysis Macros Wefindows  Misc  Help Tango  Swlab Dewv
B Data Browser |EHEHE' foert
C Data Folder: Initialization »
e Vv— » > All tools useful to execute
Metadata
Dizplay
e @ : : the measurements
E\Su";a[inagbles B"""ETU@[ k2192 Set Centre and Axis to Last Measured Values
[¥]
Cre T o O et o and s —>Load or save parameters
- [ ®PS2d Circular Measuremen t [
Other Measuremen ts » eAIi nment
Tools » g
Circular Measurements

Delete

=2 |s a measurement
— running?

% Urtitled

Tango-Binding:: preferences.version...... 100
Tango-Binding:: preferences.tango-host.. sys/databases2
Tango-Binding:: preferences. dft-mon-pp...0.5 secs
Tango-Binding::preferences restored

r\'!:IaT_gu—:EHSl:Iing(:J:mitializatiun donel
*MultipaleCipen
YWelcome to Stretched Vire Lab (Svylah) 9 U Sed by E S R F Staff fo r

“ergion 1.6.1 /1.4 (Procedures / Extensions) d e b u g g i n g O r

Copyright ESRF 2015-2017

SWWlab is under the terms of the GNU General Public License
r_l development

Please check on ftp:/itp.esi fifpubinsertionDevices/SwWlab/ for updates and manual

Select a wave icon to see a plot

FIm[ @ ®] ]
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Magnetic Measurement Benches

A Light For Science

 Software (IGOR plugins)

& Igor Pro 6,31

Windows Misc  Help

Tango  SWlab Dev  SWlab Measuremen t | Sélab Auto

SfLab Processing  SWlab Motion

— « SWLab Auto

SLab PS

File Edit Data Analysis  Macros

R.] Data Browser

Cunent Data Folder:
& root:Hultipole:

Dizplay [root

Waves

== =]

[ Variables =

[C] tings L

Info g i3 K282

Plot = G- -f3 Multipole
[e--{E3 tango

B=pet

Save Copy...

Delete

Freferences.

Exec. Crnd...

3 oot

D) measuremen it

Sextupole measu

Quadrupole measurem:

rerment

ent

= Full automatic magnetic

measurement sequence
for the different cases
(Dipole-Quadrupoles,
Quadrupoles, Sextupoles)

—>Used by magnet suppliers

Select 3 wave icon to see

a plot

% Untitled

Tango-Binding::preferences.version...... 100
Tango-Binding::preferences. tango-host...sys/database/2
Tango-Binding::preferences. dit-mon-pp.. 0.5 secs
Tango-Binding::preferences restored
Tango-Binding::initialization done!

tultipoleOpen()

Welcome to Stretched Wire Lab (SYvlab)
“Wergion 1.6.1 /1.4 (Procedures / Extensions)

Copyright ESRF 2015-2017

SW¥lab is under the terms of the GNU General Public License

Please check on fip:/ftp. esd fipubdnsetionDevices/SwWlab/ for updates and manual

and quality control

(™ ]

[ =
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Magnetic Measurement Benches Atignt for science

 Software (IGOR plugins)

& Igor Pro 6,31 | R | °
File Edit Data Analysis  Macros Wéindows Misc Help Tango SWlab Dev  SWlab Measuremen t SWlab Auto | SW¢Lab Processing | Swlab Motion  S\Wlab PS . SW La b processl ng

Multipole Bnalysis 3

B Data Browser |EHEHE' .
Corent Data Foldor Change Reference Radius . .
—>Multipole Analysis

& root Multipols: Magnetic Centre

Display [root - 421:2::: : 1

e . ->Magnetic Centre, Roll

v Ir:fr;ngs j @ 2182 Curved magnets 3 .

1 g (3 Mudtipols Angle, Gradlent, Strength

Plot H
£l (- tango Repeatability

o WPS2d -
computing

Save Copy...
Tools 3

—=>Some other tools like data

export, repeatability study,
c S computation for curved

Tango-Binding:: preferences.version...... 100
Tango-Binding:: preferences.tango-host.. sys/databases2

Tango-Binding:: preferences. dft-mon-pp...0.5 secs r T l t
Tango-Binding::preferences restored a n e S e
Tango-Binding::initialization donel
tultipoleOpen()

Welcome to Stretched VWire Lab (SWWlab)
“ergion 1.6.1 /1.4 (Procedures / Extensions)

Copyright ESRF 2015-2017
SWWlab is under the terms of the GNU General Public License

Select a wave icon to see a plot
Please check on ftp:/itp.esi fifpubinsertionDevices/SwWlab/ for updates and manual

FIm[ @ ®] ]
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A Light For Science

Magnetic Measurement Benches

 Software (IGOR plugins)

& Igor Pro 6,31

—__ « SWLab Motion

File Edit Data Analysis  Macros Windows Misc Help Tango SWlab Dev  SWlab Measuremen t Sflab Auto  SwWlab Processing | SWLab Motion | SWLab PS
Abort
R.] Data Browser (== =]
Reference

- Dedicated to move the

Cunent Data Folder:
& root:Hultipole: Maowve to Centre 3
i (6 P stages thanks to the XPS
E\Sp";::gbsles E@mu@l oot “elocity 4 !
::\fnct' 1 =P @ :ﬂullipu\e Acc.elerat.\on 3 m Ot I O n CO nt rO | | e r
| R - Different tools to manage

Save Copy...

) )
the motion (velocity,
acceleration, trajectory,

S~ position...)

Exec. Crnd...

% Untitled
Tango-Binding::preferences.version...... 100
Tango-Binding::preferences. tango-host...sys/database/2
Tango-Binding::preferences. dit-mon-pp.. 0.5 secs
Tango-Binding::preferences restored
Tango-Binding::initialization done!
tultipoleOpen()

Welcome to Stretched Wire Lab (SYvlab)
“Wergion 1.6.1 /1.4 (Procedures / Extensions)

Copyright ESRF 2015-2017
SW¥lab is under the terms of the GNU General Public License

Select a wave icon to see a plot
Please check on fip:/ftp. esd fipubdnsetionDevices/SwWlab/ for updates and manual

FEEE ]
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Magnetic Measurement Benches Atignt for science

 Software (IGOR plugins)

&Igorproﬁjl | R |
File Edit Data Analysis Macros  Windows Misc Help Tango  SWlab Dev  SWlab Measurement  Swlab Auto  SWlab Processing  SWlab Motion | SWlab PS . SWLabPS

On

5 Data Browser == =] off
- To manage Power Supply

Current Data Folder:
Current 3

& root: Hultipole:
(onsite version)

Dizplay o -
Waves [

[ v ariables =9 oot

[T Strings e K2182
Irfo 1 = -3 Multipole
[t -5 tango

Mew Folder... [ ®PS2d

Save Copy...

Delete

Exec. Crnd...
=]

% Urtitled
Tango-Binding:: preferences.version...... 100 -~
Tango-Binding:: preferences.tango-host.. sys/databases2
Tango-Binding:: preferences. dft-mon-pp...0.5 secs
Tango-Binding::preferences restored
Tango-Binding::initialization donel
tultipoleOpen()

Welcome to Stretched VWire Lab (SWWlab)
“ergion 1.6.1 /1.4 (Procedures / Extensions)

Copyright ESRF 2015-2017
SWWlab is under the terms of the GNU General Public License

Please check on ftp:/itp.esi fifpubinsertionDevices/SwWlab/ for updates and manual
iﬂ

15:53

l ) l “ @ " “ ‘ S B e 1O ooy | |

K™

Select a wave icon to see a plot
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Magnetic Measurement Benches Atignt for science

 Software (IGOR plugins)

i DL2.5 26 -IgorPro .31 ==

File Edit Data Analysis  Macros SWindows Table  Misc  Help  Simulations NI Temperature  SWlab Measurermnent  $Wlab Processing  SWWlab Motion  Tango | DLs | Image [ D LS

[ [E] Table LMAMESHIM, MAGSHIM EI@ e ’

RO || ourup (mmy = 7 MEAS b ==I=]
Paint NAMESHM | MAGSHM | | |Ment/<no value> Ly e ’ 9 P roceed Ma g n et
0| QUTUP (mm) -0.0961234 il e '
1| OUTUR fum) -0.120154 [ nitess measu rement for mod u |eS
2|0UT DOWHN (rmm 0.0597515 Set Ambiant Field .
3|0UT DOWN tum 0.07 45534 INTEG_GRAPH d | -t d |
4| +-> Opente 5 ana complete aipole
5 .
S —— assemblies
Set module name .
- Store L
. | - Ambiant, module
- Delete last measurement

17 (s, measurement, shim

- // computing...
| -200

1 04
| c
DL.s 2 . . ; . M Ses
DL2 5 26
*P_calchAgExtremShim("scan_1")
Tatale Shim Length: 2.8570 (ST 1 prit: 40 X0 : 006963424515 dx:0
*BuildRepart(“"scan_1") e = prit: 40 X0 2080431948 42081178201

=Modulerneas(1,70,23 cmplx(-0.072,-0.439543) 332 0.06,3,0.0035 1)
*BuildRepart("scan_2")
=P_calchAgExtremShim("scan_2")

Totale Shim Length: 0.036372
=archive_Modul() -
=archive_Modul() l
=DLPark()
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Magnetic Measurement Benches Atignt for science

Signal amplitude (laser interferometer X —Z or X/2)

 Stages Calibration

e Renishaw ML-10 laser interferometer

Position.max

Interferometers

Position.max

ra [ T nmm ™ e T|me

» Alignment of interferometers
* Move the stages from position max to —max
» Try to get slot signal for each interferometer

European Synchrotron Radiation Facility Loic Lefebvre - on the behalf of IDM Group, ESRF - IMMWZ20 - Diamond



Magnetic Measurement Benches Atignt for science

 Stages Calibration

e Renishaw ML-10 laser interferometer

 Stage calibration _, (dZy —d} —d?)
« Measure distances (dyy, dy ,dy ) and compute angle  Ostages = €0S 2ded )
between stages X7y
* Install shims if necessary and re-align interferometers
 Fill correction tables in XPS calibration

29 [ [ZS§.Pos] . ingFileName = IIMS-4518.txt = IM545186¢ B3

30 Plugliumber = 2 positionerMapp :

31 StageName — 08SIF4518 o °s-1 o
32 s——— Time flasher 2 -29% 0.0014
33 TimeFlasherBaseFrequency = 40eb 3 -4 0.0023
34 y——— CIEOBCompensatedPCO mode 3 -49 0.0032
35 CIEOBCompensatedPCCMode = Disabled ; Enabled or Disabled o —-44 0.0033
36 s CIECBCompensatedPCOMaximumDataNumber = 1000000 ; Value <= 1000000 & -39 0.0034
37 ;——— Secondary positioner ) -34 0.0031
28 SecondaryPositionerGantry = Di=sabled g -29 0.003
2 -24 0.0027
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A Light For Science

o Calibration
« Stages to Bench angle t

AW@

Y| Stages Angle
Bench ) X
__/*/\VStages Angle :
Bench X " '
ne Normal position Rotated position

|:> Average of the two measurements gives us the
stages angle to the bench
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o Magnetic Measurement Benches vt for science

e Calibration

VA
« Stages to Bench angle 1 P
VA b
?
b@
Bench } X
| . )
Bench X .y v .
Normal position Rotated position

|:> Average must be null if we want

to get rid of stage angle

European Synchrotron Radiation Facility Loic Lefebvre - on the behalf of IDM Group, ESRF - IMMWZ20 - Diamond



Magnetic Measurement Benches Atignt for science

e Calibration

* Bench to Gravity angle
« With the same kind of tip, we can get the bench angle to the gravity thanks to an inclinometer

& 4

M M

Top plate angle to gravity

Eench .ﬂnngle

\.-Bt
=

Bench Angle / )T op plate angle to gravity

European Synchrotron Radiation Facility Loic Lefebvre - on the behalf of IDM Group, ESRF - IMMWZ20 - Diamond




Magnetic Measurement Benches Atignt for science

e Calibration

 Bench Axis and centre (Faro ARM or Laser tracker)
—->must define an axis and a centre from the specifications for each magnet/bench

—used to pre-align the magnets for measurement
DANFYSIK

Dipole modules Dipole-quadrupoles
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Magnetic Measurement 4 tinforsience

 Automatic measurements

@tween

What | want to do — what | think | do — what I really do — what | want you to do

What | think - What | want to say - What | think | say - What | really say

What you want to hear - What you think you hear - What you really hear

What you want to understand - What you think you understand - What you really understand
What you want to do — what you think you do — what you really do

There are seventeen possibilities that we have communication issues and we do not do the same
thing

But let’s give it a try...

inspired by Attempt - B. Werber /

European Synchrotron Radiation Facility Loic Lefebvre - on the behalf of IDM Group, ESRF - IMMWZ20 - Diamond




Magnetic Measurement

 Automatic measurements

-

K QuadTaskPanel

@ Set Power Supply
Alignment
Harmonic measurements
Check results

Save

(= ===

Start

Stop

b !

European Synchrotron Radiation Facility

A Light For Science

Magnetic axis/centre for the
measurement

Circular Measurement (for
multipoles)

Multipole analysis (for Rollangle,
strength, gradient...)

Result export

Loic Lefebvre - on the behalf of IDM Group, ESRF - IMMWZ20 - Diamond




Magnetic Measurement  »tion for sience

 Automatic measurements
Y it

- : BuadTaskFaneh]

5] QuadTaskPanel B n':;u:;.gm.m dune

Blgasiaeiment 1amad

@ Set Power Supply L:r: i:".l.t_-' 20T EI,.: E—IE.‘H
iphe Circudar Scan Dane

Alignment

Mt Ervew
- Mulips Circulas Sgan Dane
Harmonic measurements Mo Eree
r 3 i
Check results |:> Foi 17 Mar 2017, 14 5612

CRIADRUPOLE MEASUREMENTS

Save Fusay 17 March 2017
14 56 14
SEALA MUMAEER:  OF4E 801
CURRENT 95 A
CENTRE oy - QOIS mem. 20 DDGGET mm e -35 110 mm
P a0 022533 mew. dz0 -0 024799 mm
ROLL ANGLE 0 0047004 mrvma
GRATSEMNT 12885 T

MAGMNETIC LEMGTH 240 2 mem
MUATFOLES AT 13 mm

B 08T unkn. @l -1 1067 unels

B 10000 ks, a2 ¢ 13807 wuls

Bl & 40589 et a3 3 137D weeis

B 4 &T2S urstn: ol 0 E53TD ursks

A W] PR gk 1 ASHIE o eats
MULTFOLES WITHN SPFECIFICATIONS YES
MAGHETIC CENTRE WATHMN SPECFICATIONS YES
ROLL ANGLE WITHIM SPECIFICATIONS: YES

Install shims if rollAngle not in
tolerance

WIRE MOVED TO BAGHET CENTRE
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Mag net Alignment A Light For Science

 Fiducialization (Alignment)
» Top-plate - parallel to the magnetic plane

* Quadrupoles and sextupoles
» Leica Nivel 210 inclinometer + support

Top-plate plane
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Mag net Alignment A Light For Science

 Fiducialization (Alignment)
e 3d-measurement
e Faro-Arm — Laser tracker...

Reference System Roll Angle
Origin Wire centre PlateToMag Roll Angle {mrad)= -0.0044155
5 Axiz lMeasurement wire PlateToGravity Roll Angle {mradj= 0.12595
X Axis perpendicular to 5 axis in the bench herizontal plane
Z Axiz Perpendicular to the 05X plane
Top view Side view
£ &
X guadrupcle
'l
1 Wirg| H - .
EE iSE
Hoof 1
El 5l
[ ] Meas Bench
/
Connecticons
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A Light For Science

Magnet Alignment

 Fiducialization (Alignment)
e 3d-measurement
« Correction from roll angle

Magnetic measurements (lgor) [ In bench pIa ne ]

Magnetic angle m

Top plate angle to gravity (mrad) -0.198 mrad

Faro Arm Measurements

Point Sphere Diameter (mm) X (mm) Z{mm) 5 {mm .
SE ’ [33.1115 1{29.954:!'3- {434.;?'?' [T“I .23—:!1 COS HI — 8l g
| 38.114 -130.033 435118 71.283 .

El 38105 -130.043 435.099 H4631 S1I1 H cos H
EE 3012 125945 434 855 5474

Corrections Sphere Diameter (mm) X {mm) Z{mm]) 5 (mm)

SE 38.118 130.06 434.845 71.231

| 38.114 -129.92 435.15 71.263

El 38.105 -129.93 435.131 -64.681 In magnetic

EE 38.12 130.06 434.823 -64.740] [ p lane ]

European Synchrotron Radiation Facility
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Feedba

European Synchrotron Radiation Facility Loic Lefebvre - on the behalf of IDM Group, ESRF - IMMW20 - Diamond



» Gave the opportunity to correct mistakes in procedure

Connectors

Slave

I * Roll angle(lgor Pro) = Magnetic plane to gravity angle

Connectors

# Rollangle(lgor Pro) = Gravity to magnetic plane angle

European Synchrotron Radiation Facility Loic Lefebvre - on the behalf of IDM Group, ESRF - IMMWZ20 - Diamond




» Gave the opportunity to correct mistakes in procedure
* Inclinometer utilization

BEMLHI Roll &ngle
[ ROLL ANGLE 20097004 rrvadd |
ARTeG A1) 0,1%17% [constant] |
_ e 4 & . B1 measurement ™
RollAngle=8ETomag 0.0057004 Aerer vaLue T
BmagToG 0.1220496 5 &
— inchnomeer
e = Connectors
1 0.0% < ENTER VALUE — _ i
82 0.23 « ENTER VALUE W )"
H'IihiTmrﬂhlhf [IREES ] WALUE 1O IIPC'.T:'ET-\.EI\.I EMD L PRI
fizReach -0.2090456 < PUT B TO THIS VALUE ™. M J
~,
< ENID OF PROCEDURE IF GREEM (aba.s 0.02% mead)
BPlateToMag | 0.0209504 =cc< VALUE TO REPORT AT THE END OF RO, Muagret must not mave
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ReSUItS - Quality ContrOI A Light For Science

Multipole Analysis for Moderate Gradient Quadrupole (Norm. @ Radius = 13mm)
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A Light For Science

Results - Quality control

Multipole Analysis for High Gradient Quadrupole (Norm. @ Radius=7mm)
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ReSUItS - Quality ContrOI A Light For Science

Integrated strength — QF6
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ReSUItS - Quality ContrOI A Light For Science

Integrated strength — QF8
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A Light For Science

Results - Quality control

Multipole Analysis for Sextupoles (Norm. @ Radius=13mm)
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ReSUItS - Quality ContrOI A Light For Science

Integrated strength — SF2
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TO CO n C I u d e A Light For Science

e Calibration and launch of measurements
e Done for all the benches (2016-2017)
« Some Verification to bring (DQ - next week) and alignment procedure to
show to the manufacturer
 Measurements
e Automatic magnetic measurements — Manual fiducialization
* Magnetic measurements fit well the simulation

» Repeatability between mag. measurement at supplier premises and at the
ESRF is quite accurate

e Still some 3D-measurement issues to solve

- Bench installation, bug corrections, measurement follow-up is quite
challenging but once everything is settled we will have time to check
magnets to do quality control and then, develop new tools and technics.
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