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Two black holes colhdmg 1 3 b11110n years ago
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O1 sensitivity LSC

@ Sensitivity Curve

@ Stationary spectra

* Limited by known physics '\

@ seismic, radiation
pressure, thermal
noise, shot noise,
residual gas, etc

aLIGO Displacement Sensitivity
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Transients

Loudest: F=759 Hz SNH 9062
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LSC

Data Quality

@ Compare h(t) (or it's raw equivalent, DARM_ERR) with auxiliary
channels.
® Time coincidences points to probable responsible.

@ Data quality flags cut out some number of seconds long times of bad
behavior.

h(t)

Channel
X

Channel
Y

» time
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Data Quality Flags

@ Collections of transient properties (generated by ETGs) are compared
(gpstime, amplitude, snr, frequency band, duration, etc)
@ Statistical methods must be applied and developed

Y = Y, 5Y, ey, X= X5 X 5000y X

n

Channel 1 ?

coincidence

Channel 2 # H
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Coherent Data Quality
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Statistical Significance
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Focused on BNS

aLIGO-aVIRGO rough timeline:

strain noise amplitude (Hz~""2)

Advanced LIGO

1072 — .
2 [ Early (2015, 40 - 80 Mpc)
i Mid (2016-17, 80 — 120 Mpc
iecboiod [l Late (2017-18, 120 - 170 M
-+ il Design (2019, 200 Mpc)
107! L BNS-optimized (215 Mpc)
107
107
10

<10% in 20 sq deg

frequency (Hz)
Estimated | Eqw = 10~°Mgc® Number | % BNS Localized
Run Burst Range (Mpc) | BNS Range (Mpc) of BNS within
Epoch Duration | LIGO Virgo LIGO Virgo | Detections | 5deg® | 20deg?
2015 M — M—M — —
|_ 2016-17 6 months | 60 -75| 20-40 | 80-120 | 20-60 | 0.006 -20 | 2 512
o0IT I8 | Omonths | o000 d0-50 |10 |-l 1o
2019+ (per year) | 105 40 - 80 200 65-130| 02-200 | 3-8 | 8-28
2022+ (India) | (per year) | 105 80 200 130 0.4 - 400 17 48

11
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@ PoésDoc Sénior (PNPD)

- Caracterizacao instrumental e ambiental do aLIGO
- Desenvolvimento pipeline para analise de canais auxiliares

- Estudo de fontes astrofisicas de ondas gravitacionais

@ Membro do corpo docente permanente da DAS/INPE (conselho)

« Sinais e Sistemas (Estudo orientado)
» Astroestatistica

@ Alunas:

« Tabata

- Analise Multidimensional dos Transientes do LIGO
* Pietra

- Estudo da relagcao entre Buracos Negros Primordiais e as ondas
gravitacionais detectadas pelo aLIGO



» Parcerias:

Instituto Nacional de Pesquisas Espaciais
Unicamp

Unesp (ICT-SJC)

IFSP (Sao Paulo)

JPL/NASA

Louisiana State University

UTB (University of Texas — Brownsville)
UWM (University of Wisconsin - Milwaukee)
LIGO Livingston Observatory

LIGO Hanford Observatory



Mario Schenberg

Instalacao dos amplificadores
criogénicos de micro-ondas

Osciladores de micro-ondas e
demoduladores

Amplificadores de audio

Sistema de Aquisicao de Dados
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@ José Carlos e Jaz

dex medido

ing in

- Estudo do Pulsar PSR J1640-4631 com brak

(n=3.15)

Apanisuag ureng

Freauency {(Hz)

JCAPhysics, v. 2016, p. 023, 2016



Estudo de pulsares como fontes de OGs

@ José Carlos e Jaziel
- Pulsares com braking index conhecidos (9)
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Estudo de pulsares como fontes de OGs

@ José Carlos e Jaziel
Estudo do papel do campo magnético variante no tempo no braking
index de pulsares

100

PSR J1846-0258
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1 L1 11

Astrophysical Journal, v. 831, p. 35, 2016.
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ﬁ“#,.-,, il Bayesian Detection of Alternative

Polarizations by using Pulsar Timing Array

Gravitational-Wave Polarization

z v y
@ Marcio Alves (Unesp/SJC) i1 . [/ _ °

» Massimo Tinto (JPL/NASA) - \\ / fw
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Thanks!
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Visit LIGO Open Science Center at losc.ligo.org for more information.
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