THE CONTROL SYSTEM OF THE FOUR-BOUNCE CRYSTAL
MONOCHROMATORS FOR SIRIUS/LNLS BEAMLINES _
TUPVOO03 L. Martins dos Santos, J. H. Rezende, M. Saveri Silva, H. C. N. Tolentino H H ” ”

L. M. Kofukuda, G. N. Kontogiorgos, P.D. Aranha, M. A. L. Moraes

0o 982
Brazilian Synchrotron Light Laboratory (LNLS), Campinas, Brazil IC-&»L C;

4CM OVERVIEW OPTICS

he
UHV Actuators
Servo 20ktis 0,,—-m(sm(21E)+0ffsd
> S— . [/ = Oy + Of fset,
N g’”"e’"" C’VZ"” 2’, P | Aerotech APR200DR ‘ dow up + Of fsctrel
v | . Tnask = 2+ G'ap - cos(0up) + Of fsetmask

- Mask Tx Increment tal |
e Brushless encoders

262 nrad
‘ Aerotech MPS50SL ‘

oc Incremental
Brush encoder
34.8nrad

Ll  Granite Bench .
Servo 1 kHz Power Brick controller
Ty

Rx 3steppers + 3 incremental length
Rz gauges

;; ]_ 2ssteppers +2 linear absolute PWM Amplifier
encoders Switching 20kHz |

_he 1
" 2d sin(f, — Of fsetyy)

COORDINATION STABILITY
Worst Case RMS Stability (1 — 2500 Hz)

Constant velocity: 1°/s )
Requirement: < furad Low gpstream, 25,319n;ad ,
Delta Tau Power Brick LV Inductance PWM Amplifier ownstream: 33.2 nra
N Motor Upstream APR Downstream APR
H . .
H . /
! /

a0 0
) m
Aerotech Ensemble Epaq MR T ; - > -
""""""""""""""""""""""""""""""""" i . ] ': ' 6
0 - i Grounding review ¢
200 L ' u : kel
180 H H J i )
g o k 5 o ! 2 22
Sw . | Tuning Current 8
g o : ™ as | Gains 2 gzn
5, |
§ 100 15 I 5
) 1§10 - =45
g 80 1§ el | £
' Ganiy 8w EX ! Voltage Mode i
! Coordination Error: >1 urod = 18+
1 lssues: N ' V2
| - Unabe to independent | 1 L A )
1 4
i fr:::’:r’i‘}‘oﬂnwerlmmsw'rmrs 0 0§ 1 5 2 25, ! 1 | MovementbyEnergy Axis | Servo at Phase
| Time [s] K Ve 3 4 5 8 7 8 9 w Ropidmodemorion ) Interruption o0 o 0 0
e Time [s] program /
................................................ Frequency [Hz]

PATRIA AMADA

MINISTRY OF
LNLg Mo Brazilian Center for Research S@HENCE TECHNOLOGY 'RAS H L
e in Energy and Materials AND INNOVATIONS BRAZILIAN GOVERNMENT




THE CONTROL SYSTEM OF THE FOUR-BOUNCE CRYSTAL
MONOCHROMATORS FOR SIRIUS/LNLS BEAMLINES
TUPVOO03 L. Martins dos Santos, J. H. Rezende, M. Saveri Silva, H. C. N. Tolentino

L. M. Kofukuda, G. N. Kontogiorgos, P.D. Aranha, M. A. L. Moraes Hz Ha ”z ”:

Brazilian Synchrotron Light Laboratory (LNLS), Campinas, Brazil IC-&»L C;

4CM OVERVIEW

UHV Actuators
Servo 20kHz

Upstream Crystal Ry
Downstream Crystal Ry
Mask Tx

Aerotech APR200DR ’

Brushless encoders

26.2 nrad

Incremental |

‘ Aerotech MPS50SL ’

DC
Brush

encoder
34.8 nrad

Incremental |

Granite Bench .
Servo 1 kHz Power Brick controller

Ty
Rx 3 steppers + 3 incremental length
Rz gauges

;X ]— 2 steppers + 2 linear absolute PWM Amplifier
y encoders Switching 20kHz |

PATRIA AMADA
(@ IRXER MINISTRY OF
(N BRASIL

Brazilian Center for Research SCIENCE, TECHNOLOGY
in Energy and Materials AND INNOVATIONS BRAZILIAN GOVERNMENT

Brazilian Synchrotron
L N L S ughtlaboratory
4-sirus




THE CONTROL SYSTEM OF THE FOUR-BOUNCE CRYSTAL

MONOCHROMATORS FOR SIRIUS/LNLS BEAMLINES p
‘Ln..-“.u_u_'_n-

TU PV003 L. Martins dos Santos, J. H. Rezende, M. Saveri Silva, H. C. N. Tolentino Hz Ha ”2 ”‘,

L. M. Kofukuda, G. N. Kontogiorgos, P.D. Aranha, M. A. L. Moraes

Brazilian Synchrotron Light Laboratory (LNLS), Campinas, Brazil IC-&»L C;

OPTICS

. (hcl
Oup = arcsin (ﬂ E) + Of fsetyy
Hdow'n = eu,p + Offsetrel

Lmask — 2- Gap ' COS(Qup) + Offsetmask

e 1
2 sin(up — Of fsetyy)

%ﬂ] PATRIA AMADA
(@ \N[IEN MINISTRY OF
(N BRASIL

Brazilian Center for Research SCIENCE, TECHNOLOGY
in Energy and Materials AND INNOVATIONS BRAZILIAN GOVERNMENT



THE CONTROL SYSTEM OF THE FOUR-BOUNCE CRYSTAL
MONOCHROMATORS FOR SIRIUS/LNLS BEAMLINES _
TUPVOO03 L. Martins dos Santos, J. H. Rezende, M. Saveri Silva, H. C. N. Tolentino H H ” ”

L. M. Kofukuda, G. N. Kontogiorgos, P.D. Aranha, M. A. L. Moraes

0o 982 7
Brazilian Synchrotron Light Laboratory (LNLS), Campinas, Brazil IC-&»L C;

COORDINATION

Constant velocity: 1°/s

Requirement: < Turad ]
Delta Tau Power Brick LV

_______________________________________________

4 \
! 1
! 1
Aerotech Ensemble Epaq MR ! :
------------------------------------------------- \ 1 1
: 220 ! ! 1
1 ‘ 1 1 g 1
! ! = 1
: 200 | | 2 = X
1 180 ! ! s 1
1 ! LT g 1
1 = 160 ! ! £ 1
1 g ! Vsl g 1
1 Modes: 5 140 1 1 3 1
. = J— " 1 I = 1

I+ Gearing 5 Gantry-Setpoint T 4
I - 120 e Setool I 1§ |
,  Coordination Error: ~220 urad 5 7 Uncoupled-Setpoint 1 = |
= 100 Gearing-Setpoint 1 1= 1
! K=} Gantry-Feedback 1 1 g .
|+ Uncoupled T g Uncoupled-Feedback | 1 @107 X
| Coordination Error: ~36 urad © Gearing-Feedback 1 g .| 1
| 5 60 1 1= B
. o] 1 e | |
\ * Gantry © 40 I 1B X

o 1 1

: Coordination Error: >1 urad 20 fV\, | S 4t :
Issues: 1 1 1
1 e2lEs. 0 AV 1 1 r !
I - Unable to independent . . .
: movement : : 1 1 M b E i .
| - lgnores follower limit switches 0 0.5 1 1.5 2 251 ! ; ovement by Energy Axis
\ Time [s] ! : - Rapid mode motion 1
N / 1

program

Brazilian Center for Research SCIENCE, TECHNOLOGY
in Energy and Materials AND INNOVATIONS

% MINISTRY OF
(J) orem Dq ERiE

BRAZILIAN GOVERNMENT



THE CONTROL SYSTEM OF THE FOUR-BOUNCE CRYSTAL
MONOCHROMATORS FOR SIRIUS/LNLS BEAMLINES
TUPVOO03 L. Martins dos Santos, J. H. Rezende, M. Saveri Silva, H. C. N. Tolentino

L. M. Kofukuda, G. N. Kontogiorgos, P.D. Aranha, M. A. L. Moraes Hz Ho Hz ”r

Brazilian Synchrotron Light Laboratory (LNLS), Campinas, Brazil IC-&»L C;

STABILITY

Worst Case RMS Stability (1 — 2500 Hz)

Low Upstream: 25.1 nrad
Inductance PWM Amplifier Downstream: 39.2 nrad
Motor Upstream APR

Downstream APR
40 B 40 .

3sr

Grounding review

g
e

[
n

Fa
o
T

Tuning Current /
(CET

=
>

s
on
T

Position error CAS [nrad]
o

Position error CAS [nrad]

Voltage Mode

-
=]

-

o]

Servo at Phase

Interruption o0 10 102 10° 0 10! 102 10°
Frequency [Hz] Frequency [Hz]
% TR INISTRYOF m PATRIA AMADA
Brazilian Center for Research SCIENCE, TECHNOLOGY P ' R A S
in Energy and Materials AND INNOVATIONS @ BRAZILIAN GOVERNMENT




