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Objetivos da linha de pesquisa

* estudar o universo na faixa de raios-X e
raios gama
— gases guentes (~10 milhoes K)
— objetos compactos (estrelas de néutrons e
buracos negros)
— emissao nao-térmica

* desenvolver instrumentacao competitiva
na area
— desenvolvimento de detectores e de técnicas
experimentais
— experimentos em baloes
— experimentos em satélites




Objetos emissores de raios-X e y

* sistemas binarios em
gue uma componente é
uma estrela de
néutrons ou um buraco
negro

* apresentam em geral
discos de acrescao

* alguns sao pulsares de
raios X (estrelas de
néutrons)

* alguns emitem jatos
reldtildstials
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Espectro eletromagnético

INTERSTELLAR CAS

MOLECULAR CLOUDS

MOST OR ALL OF THIS
RADIATION DOES NOT
REACH THE SURFACE

51 OF THE EARTH




Visible

Ultra-
Gamma X-ray ﬂﬂ:. Infrared Microwave Radioe
- Shorter waves (uv) -

Longer waves p

?:,-,ﬂ at 20-30
OE O e

; jets at 10 km) _1‘

A\TMOSPHERE —»|
| |




Instrumentos no
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High Energy Transient Explorer

INTEGRAL

XMM-Newton

ompton Gamma-Ray Observatory



Baloes estratosféricos
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protoMIRAX:
MURA 13x13 repeated 4 times
(minus 1 row and 1 column)




Monitor e Imageador
de

i Raios-X (MIRAX)
missao de astronomia de raios-X

em satélite
Carga util pequena (~125 kg, ~100 W)
Plataforma: TBD

colaboracao internacional - INPE, Harvad CfA, UCSD, MIT,
GSFC, Caltech

faixa de energia: 5 a 200 keV

resolucao angular: 5’ (mascaras codificadas)

campo de visada: 60°x 60°FWHM

Sensibilidade: 26 mCrab (1 6rbita), 0.3 mCrab (1 ano)
Orbita quase-equatorial (15°) circular baixa (~650 km)
telemetria na banda X (~20 Mbit/s) (1 ou 2 estacoes)
lancamento em: TBD




CIENCIA DO MIRAX

Espectroscopia de banda larga, atraves de
imagens,
de um grande conjunto de fontes
U

Historico completo de fontes transientes
Transicoes espectrais e evolucao em buracos negros com acrescao
Torques de acrescao em estrelas de néutrons

= pulsares de raios-X

Jatos relativisticos em microquasares
= curvas de luz em raios-X durante ejecdées em radio

Explosdes Cosmicas de Raios Gama (GRBs) (~1/més)
Variabilidade em AGNs (AGNs obscurecidos)
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@. oMIRAX: a pathfinder for MIRAX

e Testar varios subsistemas do MIRAX
em ambiente (quase) espacial

 Desenvolver tecnologia de
detectores CZT e sistemas de
aquisicao de dados

« Testar sistema imageador e um
novo sistema de controle de atitude

* Produzir imagens e espectros do
Crab e da regiao do CG

 Medir radiacao X atmosférica na
regiao da SAA

FinepV

INCOVACAD E PESQUISA




protoMIRAX experiment in
" = its balloon gondola

Star sensors

X-ray camera

Blectronics racks and batteries

Crash pads

SolidWorks Design by L.A.Reitan















LECX: a nanosat
experiment to detect
cosmic explosions

Joao Braga - joao.bragaginpe.br

ﬁ'«

ubesat: 10cm x 10cm x 10cm

- ﬁredi_ts: cubesat.or

C%Ilj’flégnia Polytechnic State University - Ca



Opportunity: put a few of MIRAX’s
CZT detectors in space

e Test the detectors
In space

 Measure the hard
X-ray diffuse
emission Iin orbit

 Map the South-
Atlantic Magnetic
Anomaly (SAA)

0toMIRAX CdZnTe (CZT) detectors: 10 x 10 x 2 mm



Simulations using GEANT4: LECX
mass model

Cosmic diffuse y-ray radiation Albedo photons
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By Manuel Castro




Background count rate in LECX is approximately 3 counts cm=2s* (30 - 200 ke



How many GRBs can we
detect ?

1 GRB/day in the universe is detectable (is pointed toward
CX covers ~7% of the sky at any given time

0.07 GRBs/day [] 1 GRB every 14 days

~2 cosmic explosions / month ?




Localization algorithm

 The shadows of the shielding walls over the
detector plane have a unique pattern for each
incidence direction (Azimuth and zenith angle)
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Localization algorithm

* The source counts (after background
subtraction) in each detector are
proportional to the illuminated area of
the detector in that particular direction
(counts obey Poisson statistics)

* By measuring the source counts on the 4
detectors, one can determine the relative
open areas, and then the incoming
direction of the source counts

 Knowing the attitude of the satellite, one
can determine the celestial coordinates
of the event



cos z factor into account.

Source intensity

* |n addition, we can determine the intensity of the
source by projecting back to the sky and taking the
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However, algorithm
not perfect for large
angles !



simulations

* We can simulate a cosmic explosion
detection by projecting the expected
number of source and background counts
from a given direction over the 4 detectors

* Monte Carlo code using IDL - random
number of counts using Poissonian
distributions

 We can average out the results from many
identical simulations to calculate the
angular uncertainties



Example: 10-sec GRB at A =23°and z = 8°
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