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Laboratério Nacional Laboratério Nacional Laboratério Nacional
de Luz Sincrotron de Biociéncias de Biorrenovaveis

@

Instalagoes abertas a Pesquisa e Apoio a geragao
usuarios externos desenvolvimento in-house de inovacao

Laboratério Nacional
de Nanotecnologia

Treinamento, educacao

e extensao
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@ Fontes de Luz Sincrotron pelo Mundo O
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Campinas - N

Z

> 50 aceleradores do tipo
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Anéis UVX e SIRIUS
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% Como funciona? O

CNPEM

Crédito: Sincrotron ALBA
https://youtu.be/b3mEmME4AGuU A

- " PATRIA AMADA
1EN |A,~‘lrlgéggf&|[§ 2~ BRASIL

CIENCI NOLOG
INOVAGOES E COMUNICAGOES . <7 vcrivo rroena.


https://youtu.be/b3mEmE4Gu_A

A L 7
% Parametros Principais J

Sirius Storage Ring

/ STORAGE R

Beam energy 3.0 GeV ,,
Circumference 518 m BOOSTER
Lattice 20 x 5BA | E=3GeV
Current, top up 350 mA Fmit=3.5nm.rad B = I;I.‘;Fil(;XSRlTFI)E(::bigi:eV )
Bunch length 8.8 ps
Energy spread 0.085 % Quadrupoles
RF frequency 500 MHz QG,5x=45 T/m
Hor. emittance (bare-»>w/ ids) | 250 > 150 pm.rad
Vert. emittance 2.5->1.5 pm.rad
Straight section low B,/B, 1.35m /1.6 m
/

< Low field dipoles

B=0.58 T (UV and IR)

6.5/7.5 m Straight Sections
for Insertion Devices

Undulators, Wigglers wnisieoos P PATRIA AMADA
( , Wigglers) oSS L BRASIL
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Fontes de Luz

Elétrons
armazenados

Luz sincrotron

Animation from the SLAC website:
https://wwwé.slac.stanford.edu/news/2016-06-15-spiraling-
light-slac-x-ray-laser-offers-new-glimpses-molecules.aspx

Brightness [phi(s.mm2.mr2.0.1%bw)

Coherent Flux [ ph/s/0.1%bw]
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Telescopios / Cameras
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PREDIO
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@ Estabilidade Mecanica — Afeta TUDO O
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Racks de
controle
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Estabilidade Mecanica — Afeta TUDO O

LNLS
+ sirius CNPEM
Brilliance reduction
Emittance growth
* Transfer functions RaCkS d e
: (amplification controle
e-beam motion factors)
(time-dependent
orbit oscillation) TF g2
Magnet vibration TF gou
Girder Vibration
f TF 20
Ground vibration TFr!‘u
Lin Zhang Amplitude x,

Fonte: Marion (ESRF)

- PATRIA AMADA
MINISTERIO DA
CIENCIA, TECNOLOGIA, _” BRASIL

INOVAGOES E COMUNICAGOES B < v crio rroema.



r

CNPEM

Prototipagem de Pisos

R ——— Based on

. e MAX IV
& T,
BRANEDR ——
*‘-'}'5\’3‘:-\2 N —
P Vd Sl B |

)

60 cm diameter piles, 12 m long == e

) '\Z 0

K&‘M} "‘:.. 3 L

1.5m x 1.5m pile head Geogrid layer
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Impacto sobre a Laje
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+ sirius
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Impacto sobre a Laje -
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— DIAMOND
— MAXIV

Vz (counts)

s
Im act 1 ! I AL ! | ! | 4 I ! I ! I ! I !
P /o 1 5 6 7 8 9 10 11
point

Distance (m)
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Instrumentacao do Piso e Blindagem
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% Piso e Prédio

+ sirius CNPEMN

CORPS

GrupoTYPSA

PAULO BRUNA

ARQUITETOS

Engineering
A Hill International Company

A — Junta tipo barra de transferéncia “Tucano Joint” C — Sapatas de Neoprene E — Aterro
B — Lages e colunas fundidas no local D — Solo-cimento F — Solo compactado

MINISTERIO DA " PATRIA AMADC

CIENCIA, TECNOLOGIA, | S
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ACELERADORES
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Estabilidade de Feixe de Elétrons )

CNPEM

C

LNLS

Sirius (RMS) UVX (RMS)
4 x 10 pm? 80 x 400 pum?

Fio de cabelo (feixe de dipolo) (feixe de dipolo)
(*50 um diametro)

O feixe deve ser estavel em ~ 5% de suas dimensoes transversais considerando
perturbacdes de diferentes escalas de tempo (Yminutos até “milésimos de segundo)

Especificacoes p/ estabilidade de posicao do Sirius (feixe + eletrénica + mecénica):
100 nm RMS (0.1 Hz — 1kHz)
140 nm RMS (1 hora)

5 um RMS (1 semana)



Superperiodo (x 20)

LNLS
ANEL BOOSTER
* 120 dipolos * 50 dipolos

260 quadrupolos
* 280 sextupolos

280 corretoras lentas (H + V)
* 160 corretoras rapidas

75 quadrupolos
* 30 sextupolos
* 50 corretoras

MINISTERIO DA " PATRIA AMADC

CIENCIA, TECNOLOGIA, | S
INOVAGOES E COMUNICAGOES . <7 vcrivo rroena.



% Berco de Alta Estabilidade

10 mm/m flatness
girder

AAAAAAAAAAAAAAAAAAAA

100 MPa compressive
strength concrete

@ wm LEONARDI

pré-fabricados

High stiffness
levelling units

10Y0 MATICJ

H 15t mode: 152 Hz

P PATRIA AMADA
enc ecrowoon, | 2= BRASIL
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> 1000 Eletroimas
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~800 Fontes de Corrente
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Current: 10 A Current: 150to 700 A Current: 30to 1100 A R
Voltage: 5V Voltage: 50to 450V Voltage: 50 to 800V e P BRASHY



@ NEG — Bombeamento Distribuido -

Pros (full NEG coated strategy): Cons (full NEG coated strategy):
* Simple chamber’s design * Limited number of activations (10 ...?...30)
* More compact -> space saving * High temperature bake-out for NEG activation p

* Low PSD yield -> Fast vacuum conditioning * Many bellows to accommodate chamber’s expansion
during bake-out

A Termomecanica

e @NGECET

DEALTA TRECNOLOGIA

Pumping Station
(based on Petra Ill design)
Crotch absorber

lon pump (20l/s)

NEG cartridge

Vacuum gauges 0.3 mm SS sector v
For fast orbit correctors |

- 7
FCA SrRASIL

SOLUCOES v EM VACUO

MINISTERIO DA " PATRIA AMAIDC
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LNLS

Sistemas de RF

CNPEM

50 kW RF Tower and Cavity
for the Booster

*  Amplifier modules based on BLF578
transistor supplied by BBF (China)

under license of Soleil

* 2 storage ring towers

assembled for NCC (Petra
operation at the end of this year.

* Superconducting cavity ordered
from Research Instruments (Rl), to

be delivered in 2020.

http://accelconf.web.cern.ch/AccelConf/ipac2018/papers/wepmf011.pdf

https://arxiv.org/pdf/1910.08499.pdf

60 kW Tower for the Storage
Ring (8 units)

RF AREA \
SC CAVITIES \

FAN COIL ROOM

—a
— 7-Cell PETRA

MINISTERIO DA " PATRIA AMAIDC

CIENCIA, TECNOLOGIA, | S
INOVAGOES E COMUNICAGOES . <5 \'c <o rroennt


http://accelconf.web.cern.ch/AccelConf/ipac2018/papers/wepmf011.pdf
https://arxiv.org/pdf/1910.08499.pdf

% Sistema de Controle dos Aceleradores -

Hardware

400 units
AR (s

400 units

Generic SPI Controller

" ADC 18 bits

228 50 units

Module | Module 2 Module 3
ADC Digread In $P1 Device
DAC Dipeal Out P Device

Memary Memory Memory

PlodlON

Generic SP1 Controller

UART RS-485 UART
Transcewer
Digeal Loge Digial Logie
GPIO P | GPIO [
Ethernet
Beaglebone (PU Board (PU Board
Master Node Slave Node

DCS - Software

EPICS

MINISTERIO DA " PATRIA AMAIDC

CIENCIA, TECNOLOGIA, | S
INOVACOES E COMUNICACOES 't i crvuo FEoERAL



Monitor de Posicao de Elétrons (BPM)

r

LNLS
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(a) | Real Part of Longitudinal Impedance - Bell-Shaped
Pere ;. i o ey
E 30 ' S AN 2
N 20 & - g=265mm 1
o 10+ o=63mm i
[h'd 0 R H e e o 0 R o
0 5 10 15 25 30 35
Frequency, GHz
(b) | Real Part of Longitudinal Impedance - Step-Shaped
BN
G 30 AN .
= 20f —— 5=265mm
N
o 1o~
€ o i 1 . R B
0 15 20 25 30 35
Frequency, GHz
(C) Real Part of Longitudinal Impedance - Flat
I R | 1R 4 T BN
G 30l : AN
N 200 25 i 6=265mm
T 10 i L] =8 3mm
4 s RHETTAAS W CNR o SRR |
0 5 10 15 20 25 30
Frequency, GHz
G: BPM Case 2.5 100 mA H: Static Structural
Temperature X Axis - Directional Deformation - 1. s
Type: Temperature Type: Directional Deformation(X Axis)
Unit: °C Unit: mm
30,2 Max
' 302 0,00272 Max
302 E 0,00214
301 0,00156
301 0,000981
30 0,0004
30 -0,000181
30 0,000761
299 0,00134
299 0,00192
298 -0,0025 Min
298
298
29,7
29,7 Min
0,000 20,000 (mm)
~ 5,000 " PATRIA AMADA
Resolugdo: 100 nm ~ BRASIL
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Medida de Posicdo e Correcdo de Orbita

RF Front-End

ADC + FPGA boards

Modules

MicroTCA.4
crate

Ethernet
switch

RFFE
Modules

Digital
signals

MicroTCA crate

RF Cables
from RFFEs

Timing event

receiver

Storage Ring

Electron BPM Electron BPM

RF digitizers

XBPM digital picoammeters
(I/O modules by CAENels)

Booster

RF digitizers
11

System maintainability
High-end communication interfaces enable FOFB
DSP algorithms flexibility

https://ohwr.org/project/bpm/wikis/home

Signal Processing, Data Acquisition and Control Platform

Parameter
Resolution (RMS) @ 0.1 Hz to 1 kHz
Resolution (RMS) @ turn-by-turn full bandwidth 3|pm
1 hour position stability (RMS)
1 week stability (RMS)
Beam current dependence (decay mode)
Beam current dependence (top-up mode)
Filling pattern dependence
First-turn resolution (RMS)

Horizontal/Vertical plane coupling

) armos

CADService

PRODUTOS ELETRONICOS

~PRODUZAN

2 PENTAIR

Value

80/ nm

140 | nm
5/pm
1|pm

140/ nm
5/pum

500 pm
1%

-

Instruments S.A.

MINISTERIO DA " PATRIA AMAIDIJ:

CIENCIA, TECNOLOGIA,

INDVA(;E)ES E COMUNICACOES

GOVERNO FEDERAL


https://ohwr.org/project/bpm/wikis/home

LNLS

Medida de Posicdo e Correcdo de Orbita

Central FOFB controller
Inrevium ACDC Quattro
Kintex UltraScale Dev kit

<«——» OM4 multimode fibers
(6.25 Gbps links)

20 Distributed

FOFB controllers
(one per BPM crate)

Sistema de controle MIMO
320 entradas / 160 saidas

Sensores e  atuadores
distrubuidos ao longo de 518
m

Taxa de amostragem em
malha fechada:; 100 kHz

Processamento do algoritmo
de feedback em FPGA,
distribuido em 20 nos

Distribuicao de dados
deterministica de dados com
comunicacao multigigabit
(6 Gbps) por fibra optica

_— " PATRIA AMADA
MINISTERIO DA
CIENCIA, TECNOLOGIA, | S | L

INOVAGOES E COMUNICAGOES M <0 v c Ry rE0cras
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LINHAS DE LUZ
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Cabana Experimental

Visao Geral da Linha Cabana Optica ' B
MANACA



Salas de Apoio:
Controle da
Linha/Experimento

o Geral da Linha
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LNLS

Componentes Tipicos de uma Linha de Luz

ONDULADOR

MONOCROMADOR

ESPELHO

ESPELHO

y —

o N/ ESTAGAO EXPERIMENTAL (AMBIENTES DE AMOSTRAS)

DETECTOR

¥ PATRIA AMADA



Onduladores Delta -

4 sirius CNPEM

10%
* So far, mostly used in free electron

lasers ( Lutman et al., Nature
Photonics 2016 )

*  Needs small beam stay clear (V & H) like
in Sirius

1021

* Full polarization control

e Circular polarization even in tender x-rays

1 020

*  Vertical polarization for side bounce
monochromator

Brilliance [ph/s/mmzlmrad2/0.1 %bw]

—

o
—
©

(=}
BN
o
BN
&)

https://wwwé.slac.stanford.edu/news/2016-06-15-spiraling-light-slac-x-ray-laser-offers-

0 20 30 * Higherfieldin linear polarization

new-glimpses-molecules.aspx

« B, Increase by a factor of v2

* Negligible effect in the beam
dynamics

*  No need for active multipolar
compensation in soft x-rays (Vilela et al.,
IPAC2017)

* Simpler mechanics

*  Magnets are moved perpendicular to
main forces

(1o¥0 MATIC}
. _ MINISTERIO DA ’- PATRIA AMADA
Vilela et al. (201 8) VARSI TRNOLOC: | BRASIL


https://www6.slac.stanford.edu/news/2016-06-15-spiraling-light-slac-x-ray-laser-offers-new-glimpses-molecules.aspx
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Espelho com Refrigeracao Criogénica

Table 1: X-ray Mirror Systems Summarized Specs

Description Spec
Ry range: > 1 mrad
Ry resolution: < 100 nrad
Ry stability: < 30 nrad RMS2 5k
Resonances: >150Hz
fremo mestarly v
Power load: <50W

indirect cryocooling via

Cooling scheme: copper braid and cryostat

MINISTERIO DA " PATRIA AMADC

CIENCIA, TECNOLOGIA, | S
INOVAGOES E COMUNICAGOES . <7 vcrivo rroena.
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Metrologia Optica

Measurement Instruments

* Fizeau Zygo Dynafiz

Area measurements of optical surfaces
Sub-nm precision
Good for low frequency measurements

Difficult to measure surfaces with low radius (< 100m)

* Long Trace Profiler (LTP)

* Nanometer Optical Component Measuring

Inline measurement of optical surfaces
High frequency measurements

Measures the optical surface slope with a
f-© lens optical system

Difficult to measure surfaces with low radius

Machine (NOM) - Assembly in progress

LTP with another independent system that measures

using an autocollimator

Two measurements at the same time to increase

accuracy and reliability

It is expected to be able to measure low radius
surfaces

Deformation (mm)

14

12

10

(=] =l + [=2] 00

-80

PV 24.704nm
RMS 12.138nm

-20 0
Position (mm)

20 80

Simulated Measured

MINISTERIO DA " PATRIA AMAIBA

CIENCIA, TECNOLOGIA, | S BRASIL

INDVA(;f)ES E COMUNICACOES GOVERMO FEDERAL
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Modelagem e Caracterizacao

C

;
T
m
3

No Errors

1e19

Linear

0% 107 10%

X [um]

Z [um)

Z [um)

FILE:

<X> = 0.495
<Z>=0.026

FROM DATA:

FROM FIT: Gauss-Loren

(INT) X FWHM 65.82¢
Z FWHM 6.79

sd023-8a-ES_0_int_ mE.png

Errors: All mirrors, except IPE-4-MC

lel9

10 ‘ /“\
05 [ / B

0.0

FILE:

<X> = 0495
<Z> = 0.026

FROM DATA:

Z FWHM

FROM FIT: Gauss-Lore

sd023-8a-ES_0_int mE_log.png|

ntz

(INT) X FWHM 65.829
6.797

1079 10 ‘10"'

X [um]

Z [um]

Z [um)

FILE:

5d023-8¢-ES _0_int_ mE.png

<X> =-2.967
<Z>=0.158

FROM DATA:

FROM FIT: Gauss-Lorentz

(INT) X FWHM

7 FWHM i

FILE:
$d023-8¢-ES _0_int mE log.png|

<X> = .2.967
<Z>=0.158

FROM DATA:

FROM FIT: Gauss-lLorentz

(INT) X FWHM

Z FWHM (

Description Typical Specs

0~60W
5~30nm
1.5~10nm
70 ~ 300 nrad

Power load:
Peak-to-Valley Error:
RMS Height Error:
Slope Error:

JTECCORPORATION

Winlight
—

THALES seso ® NTTAT

HZB.....

Zentrum Berlin

@ INCOATEC

innovative coating technologies

Inprentus

PRECISION OPTICS

MINISTERIO DA " PATRIA AMAIDC

CIENCIA, TECNOLOGIA, L BRAS
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@ Monocromador de Alta Dinamica

4 sirius CNPEM

With: M I PARTNERS

PARTNERS | IN MECHATRONIC INNOVATION

2/2017 05/2017 05/2018
12/2016 02/ / / 2019 10/2019

Detailed Core Offline | : :
_ ntegration Installation
Design Validation Validation 8
_ L8

12/2015 08/2016

Conceptual Conceptual
Sketch Design

03/2015

Kick-off Global Design

MINISTERIO DA " PATRIA AMADC

CIENCIA, TECNOLOGIA, | S
INOVAGOES E COMUNICAGOES . <7 vcrivo rroena.
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Predictive Engineering - Dynamic Error Budget 'J

CNPEM

Specifications Disturbances

Y Y

Conceptual Design

Mechanical Design

r 3

v

Mechatronic Model

_’I
; // \\
I .
| « Disturbance
i Controllers 1 Models
.1
No Requirements

vesT  fulfilled?

Final Design

DAC Quantization Noise

Contr.

Vibrations onto vacuum vessel
LN2-Cooling Vibrations

Amplifier Noise

l DMI Quantization

.

Amp.

*g—F Mechanics % DMI

A =

IFM Rx CAS (nrad)

Sensor Delay

102

IFM Rx Error CAS (updated on 18-Nov-2018)

Floor

FIV CR1

FIV CMF

VC Quantization
VC Amplifier
IFM Noise

= = = Direct Drive Quantization
= = =Direct Drive Amplifier

Encoder Noise

il

il

10?
Frequency (Hz)

108

10% PP PATRIA AMADA
_ MINISTERIO DA
CIENCIA, TECNOLOGIA, | S BRAS' L

INOVACﬁESECOMUNICACOES GOVERMO FEDERAL



% Design Examples: LN2 Manifold and Thermal Modeling 'b'

ooling blocks High-dynamic core:

C

> {GCSpys} {GCSsis} \

e {‘L"'S"““ (BMS} |

. i . I - {VCM

N A ond {SSF} \ T
W Rl () ' | -

. , module 1

p & I {LFSgs! ’@ {SHS} or {MEF2}
e \ {cB2} -
{CRYS2

>

S : -
\ 8 \ Crystals
N "‘:\ » '{” - ‘
NG o

Element Designed [K]

CR1 78
A MF1 170
YEM 297

8.219e+003
| 6.576e+ BRC 95

932!

= I DIV . :Z:§e+zzz p & CRZ 155
1 Manifold ~ Fre SHS 210
L _ NN N ER - VCF 250
e SSF 297

- PATRIA AMADA
MINISTERIO DA ’-
{25 2 BRASIL

CIENCIA, TECNO!
INOVAGOES E COMUNIC; GOVERMO FEDERAL



In-Position Performance

N
-—wv

CEs Sl
. In-position performance - Cumulated Amplitude Spectrum - ShsRx
10_ i : j oo : : RN : : oo ! : oo : : """j
P ol 26 nrad RMS; sy,
Y R N A R St D A I R N D > RS, A e 12 nrad RMS, 51h,
107 F E
o)
£ 9
E 107 F E
o
-
= 10710 & : . —
g - = Machined manifold, sz ~ 3.5 I/min
0. - - Machined manifold, Q , , ~ 6 /min
10" — 3D manifold, QLNE ~ 3.5 l/min ;
— 3D manifold, QLNE ~ 6 I/min
107" 1 IID ”|1 o ......|2 “|3 o H4
10 10 10 10 10 10
Frequency [Hz] et M BRASIL



A Estacdo Experimental Tarum3 - CARNAUBA O

LNLS
4 sirius CNPEM

* Estacdo do tipo Nanoprobe — resolucao < 10nm: Sensivel a disturbios vindos do piso, variacdes térmicas,

acustica...
* Posicionada a 135 metros da fonte: desafio de estabilidade p/ componentes épticos!
* Alta versatilidade de experimentos: desafios para conciliar diversas técnicas e condicdes ambientais

« ~150 GB de dados por segundo com processamento paralelo em tempo real!

W 7 | 1‘-

£ % i
N uB

-
—

-




Tarum3 — Ambientes de Amostra 'b'

CNPEM

Estagio piezo XYZ Porta-amostras * Vias de suprimentos fixas para ambientes

de amostra variados
e Esteira auxiliar para rotacao de vias sem
perturbar sistemas de alta precisao

* Selecao de materiais para:
* Evitar fluorescéncia indesejada
* Resistir altas doses de radiacao
* Resistir temperaturas extremas
e Resistir a corrosao quimica

I

Estagio de Rotacao

Metrologla

Estaglos XYZ de
longo alcance
Frame de metrologia




“ Taruma — Metrologia de Alta Resolucao L

LNLS

C

CNPEM

Estagio piezo XYZ Porta amostras Sistema de movimentagﬁo:
* Movimentacao em dois niveis de
resolucao (long-stroke, short-stroke)
 Metrologia com resolucaode 1 nm
e Sensores capacitivos em configuracao de
. Abbé com relacao a posicao do foco
Estagios XYZde | o Alta rigidez de fixacao para garantir
longo alcance )
acoplamento até >300Hz

Estagio de rotacao

R e T e

N

=" Frame de metrologia Tl AT

GOVERNO FEDERAL




Taruma — Par de Espelhos

4 sirius CNPEM

Modelagem modal Medidas de superficie e colagem para vacuo e rigidez

Espelhos p/ raios-X

’
’ CARNAUBA / MICROPROBE
| INERTIAL REFERENCE FRAME

107 7 107 _secti — 1
h 106| - Depth of Focus ; Lot Beam Cross-section at Z=0 .
i Toe| - stability A2 S 220 et e I
1 104 12% Flux Loss 1 10° E X FWHM = 0.124 !
I E 10° ---- 10% Beam Size i 10% = Y FWHM = 0.074 1
1 = i i H M s 1
1 = IOT l i 10./ g T - i 1

101 [ e e e o € 10!
X % 120 i i 100 3 !
: 20 ! 0002 :

o — ] 1 —1075
g i '
: B -1 TR LN U 52 -10'E _ 1
. £ -10° } ' -102'S H 1
T 1 : -1 :
. -10* | i -10° § g !
. —10% e T e it S —10° = !
1 -10% | i —10¢ 1
. 107 1 : 107 X
\ -10°-10°-10*-107-10°-10' 0 10* 10® 10° 10* 10° 10°
HFM Ry [nrad) [ 0 1 -18 715 U
\ Herizontal [um] 4
\ ’
~ - - e

_______________________________________________________ - PATRIA AMADA
N MINISTERIO DA ”
nowcgEremootocn |y BRASIL

Simulagdes de alinhamento dptico



LNLS

+ sirius

Taruma — Par de Espelhos

CNPEM

Modelagem modal

e e — -

Sistemas exatamente
determinados

Frequéncias de > 300 Hz
suspensao

Rigidez dejapoios ' >1°f»§a.l'mi

____________________________________

Tamanho de foco na amostra

Tolerancias no erro de figura dos espelhos ~1 nm; ~50 nrad
Alinhamento entre Espelhos <20 um; <100 nrad
Estabilidade de Espelhos até ~¢

Estabilidade entre sistemas 6pticos da linha | ~1 pm
(ao longo de 135 metros de extensao!!)

________________________________________________________

Simulagdes de componentes dpticos

e e e e e e e e e e e e =

Medidas de superficie e colagem para vacuo e rigidez

___________________________________________________________

Colagem de componentes para mitigar deformacgdes por
fixacdo (tolerancia < 0.5 nm)

Estrfjtugai flexiveis pa ra permitir gz;p’a?séesvtérmicas

Selecdo de materiais para ultra-alto-vacuo (<10'! mbar)

| i
Fiducijliz:igﬁo precisa da figura do

%ﬁ@s__ e montagem

e ———

INOVAGOES E COMUNICAQOES

_ MINISTERIO DA " PATRIA AMAIDC
CIENCIA, TECNOLOGIA, | J%
5 0 |
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PLM3GA detector

Tmnspoﬁ Board |

4
ﬂ ™ rromtena |
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PATRIA AMADA



1t-M3GA Family

LNLS
+ sirius CINPEMN
(11}
55 nTEC

| MOBIPIX15D | PIMEGA 45D PIMEGA 135D | PIMEGA 450D | PIMEGA 540D

300 Si / 1000 CdTe

Sensors (um type)

Pixels (number /

arrangement)
Pixel size (um?)

Detection area
(mm?)

Active area (%)

Dynamic range
(counts/px/s)

Frame rate @
12bits (fps)

Throughput @
12bits (Gb/s)

Readout mode

Vacuum (107-3
mbar)

262,144 / 512 x 512
55 x 55

28 x 28

99.7

3 x 1075

2000

6.3
Continuos (no burst)

No

300 Si / 1000 CdTe

786,432 / 512 x 1536
55 x 55

28 x 85

99.6

3 x 1075

600

5.7
Continuos (no burst)

No

300 Si / 675 Si (hexa)

2,359,296 / 1536 x
1536

55 x 55
85 x 85
100

3 x 1075

2000

56.6
Continuos (no burst)

Yes

675 Si (hexa)

1,310,720 / 256x5120

55x 55
14.1 x 1692
100

3 x 1075

1000

87.9
Continuos (no burst)

No

m
ANDVACAM

Imaging the Unseen

€35 JAPAN FINE GERAMICS

300Si/675Si v

(hexal) | iA XI Ll NX
9,437,284 / 3072

o X <A NVIDIA.
55 x 55

-_‘_-CADService

Pnoouros ELETRONICOS

170 x 170
99 ﬁATOOL

Usinagem de Precisdo

3 x 1075

AT EL@
(BD 3

Yes MINISTERIO DA " PAEK%AIDC

CIENCIA, TECNOLOGIA, | S
INDVA(;OES E C()MIJNICACDES =

Centro de
Tecnologiada
Informacgao
Renato Archer

226.5

Continuos (no burst)

GOVERNO FEDERAL



Detectors, HPC and Network O

LNLS
+ sirius »

PETECTOR

........

SANPLE

(<) 100 Gb|sec

MINISTERIO DA " PATRIA AMADA
oS L BRASIL



% Scientific Computing (GPU-centered) -

CNPEM

(1) Absorption Tomography (2) Fluorescence Tomography (3) Coherent Difraction Imaging

a) Reconstruction algorithms a) Att. Radon transform a) GS, HIO, Fienup algorithms
b) Analytical and lterative b) lterative algorithms b) New iterative methods

(4) Image Segmentation (4) Scientific Computing

DATA CENTER

a) Filter design
b) Clustering algorithms

energy

time

_ MINISTERIO DA " PATRIA AMADA
oSSl | BRASIL



| v
Beamline Controls mb.,e:
SIEMENS
“Swince:
| a

CompactRIO™
@ (RT Linux)

Delta-Tau

Power Brick LV™ Galil DMC-4183
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CRONOGRAMA

_ MINISTERIO DA " PATRIA AMADA
VARSI TRNOLOC: | BRASIL



Sirius beamlines and science programs

-

LNLS
T s CNPEM
PHASE BEAMLINE ENERGY (keV) TECHNIQUES Phase Number of Status
I-A  MANACA 5-20 Serial micro and nano MX beamlines
I-A  EMA 3-35 Extreme Conditions Construction ()
I—A MOGNO** 20/40/70 Cone beam Tomography Funding
I-A CATERETE 3-12 CDI, XPCS Design
I-A  CARNAUBA 2-15 spectro-ptychography * Mainly refurbished beamlines from the UVX machine
I-A IPE 0.08 -2 AP-RIXS; ARPES
I-B SABIA 0.25-2.5 AP-XPS; XMCD
I-B JATOBA** 30-200 XRD-CT
I-B  INGA 4-24 IXS
I-B QUATI** 4-45 Quick-EXAFS
I-B SAPUCAIA 4-24 High-Throughput SAXS
I-B PAINEIRA 4-24 XPD
Il COLIBRI 0.1-15 PEEM, CDI
I IMBUIA** 0.001-1eV  nano-FTIR
Il XARU** 4-45 EXAFS
Il HARPIA 5-30 TR-XPD
Il HERA** 30-120 XTMS
Il SAGUI 4-24 SAXS

**Based on Bending Magnets

INOVAGOES E COMUNICAGOES

o BRASIT

R o rEvERAL
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DESTAQUES

_ MINISTERIO DA " PATRIA AMADA
INOVAGOES £ COMUNICACOES BRASIL
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