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Overview

- GW searches across the spectrum

- Galactic considerations for pulsar timing

. GW Bursts with Memory

- Possible Galactic Memory sources

- The real, non-revisionist story



Gravitational Waves




A GW Celebrity
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A Straightforward
Measurement
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A Space Based Detector

LISA Pathfinder
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Similar ldea
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A Pulsar Timing Array




Similar I[dea Again
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Strain Amplitude
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Increasing strength of gravitational waves —»

The Full Spectrum
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What do we Measure?

hij (t, I') — Pijf(t — T/C)




What do we Measure?

hij (t, I') — Pijf(t — T/C)

A(t) = A[f(t) — f(tp)]



A Galactic Supernova

Max Planck Institute, Garching



Increasing strength of gravitational waves —»

The Full Spectrum
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Our Detector Is Big




Our Detector Is Big




Our Detector Is Big




Our Detector Is Big




Aren’t SN High Frequency

Increasing strength of gravitational waves —»
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Enter GW Memory
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A Project Is Born

PHYSICAL REVIEW 1 %, 123014 (2017

Pulsar timing perturbations from (ralactic gravitational
wave bursts with memory

Dustin B. Madison
Nutional Radie Asteonomy Obwervadory, 520 Edpemont R, Charlonesville, Vieginia 22902, US4

Pavid F. Chernoff and Jumes M. Cordes

Lhegrartment of Asiroromy, Cormel! Uaiversily, Rraca, Sew Yorn (4833, U5A
(Hecerved 13 Oceober 2017 published 29 December 2007)




Some Geometry
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All the Cases

!:l-i'll 1Y =% =03 ®& DF 18 1% 40



Can we Detect This?

€2 boo
Supernovae: A, =~ 2.7 ns (—)
P 0.01 (1053 ergs)
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Can we Detect This?




Pulsars in Clusters

Ransom et al. (2005)



IMBH In Clusters

GRAVITATIONAL WAVES AND INTERMEDIATE MASS BLACK HOLE RETENTION IN GLOBULAR CLUSTERS

Galsio FRacIOoxE | [ak GINaDURG ankb BENC) Kirsis

An intermediate-mass black hole in the centre of
the globular cluster 47 Tucanae

Balent Kazilan®, Holger Baumgardt™ & Abraham Loch*

Evidence for an intermediate-mass black hole in the
globular cluster NGC 6624

B. B. . Perera!, B. W. Stappers!, A. G. Lyne!, C. G. Bassa’®, I. Cognard®!,
L. Guillemot®!, M. Kramer®', G. Theureau*'* , (3. Desvignes”







Leveraging Proximity
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Okay, here’s how this

actually started...
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Okay, here’s how this
actually started...

Clustering of Superstring Loops

Dawvid F. Chernoff
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Bloomfield & Chernoff (2014)



In Summary

Among GW detectors, PTAs respond uniquely to Galactic
sources due to their sheer scale.

Memory Is a generic feature of GW events and causes PTA
signals that grow over time.

Detection of a conventional Galactic BWM is unlikely
because of low event rates and the need for fortuitous
alignment.

Globular clusters and the GC are good places to look.

This Is a useful first step towards considering more exotic
forms of Galactic GW sources such as string loops.
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