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Reflections on Neil’s Impact 
on Young Scientists



Contributions to Women in Astronomy
Women in Astronomy Blog contributions: 

6/28/2012: My Daughter’s Experience with Math 
and Science 

1/23/2013: Report from the Southwest Conference 
for Undergraduate Women in Physics 

4/15/2013: First Woman Astronomer Hypatia: 
Paying Dearly for Her Beliefs  

4/3/2014: Career profile 

7/20/2015: The Fight for Women's Suffrage 



Illustrated by: Dr. Jessie Berta-Thompson
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Early predictions in support of a
neutron star merger origin



Gehrels et al. 2005 (see also Bloom et al. 2006)

Benchmark studies in short GRBs

Talks by Josh Bloom, Paul 
O’Brien, Peter Meszaros

First X-ray afterglow in 
a short GRB and in an 
elliptical (old) galaxy!



First optical afterglowFirst X-ray afterglow

Berger et al. 2005; Panaitescu 2006

GRB050709
ACS/F814W

First radio afterglow

Gehrels et al. 2005, Bloom et al. 2006

z=0.161 z=0.257

Key to localization and placement within a host

~few arcsec <1 arcsec <1 arcsec

Fox et al. 2005; Hjorth et al. 2005

z=0.225?

Firsts for short GRB afterglows
long: 1997, short: 2005



Gehrels et al. 2008

Short GRBs are fainter across the electromagnetic spectrum

Benchmark studies in short GRBs

Short
Long

Short
Long



Building upon Neil’s discovery: Hosts of Short GRBs



Why study environments?

Crucial context!



Building upon Neil’s discovery: Hosts of Short GRBs

4000 4500 5000 5500 6000 6500 7000
0

0.5

1

1.5

2

2.5

3

3.5

4

x 10−18

H` Mgb NaD H_

GRB 150101B host
galaxy template
z = 0.1343
age = 2.5 Gyr

Rest Wavelength (Angstroms)

F h
 (e

rg
 c

m
−2

 s
−1

 A
ng

−1
)

3600 3800 4000 4200 4400 4600 4800 5000 5200
0

0.5

1

1.5

2

x 10
−16

[OII]

H¡
Hb

H`
[OIII]

GRB 101219A
z = 0.718

age = 25 Myr

A
v
host

 = 2.5

SFR 5 16.0

Rest Wavelength (Angstroms)

F
h (

e
rg

 c
m
−2

 s
−1

 A
n
g
−1

)

Star-forming

Elliptical



Commensurate with older stellar progenitor 
with a wide range of timescales

~

*

SFR < 0.1-1 Msun/yr 

M  ~1010.1 Msun 

LB~0.1-5LB* 

age~0.06-4.4 Gyr

Building upon Neil’s discovery: Hosts of Short GRBs
GRB 050509B in an Elliptical: 
The first discovery is not always the norm!
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GW170817 Host Overview

Blanchard, Berger, Fong et al. 2017

Other HST PIs: Tanvir, Kasliwal, Troja, Levan

Pre-explosion: 
m>27 AB mag 

(PI: Bellini)

Optical: Dust 
structure traces 

ionized gas 
(Levan et al. 2017)

Near-infrared: 
Concentric shells 
indicate galaxy 

merger

n~4
re~3.5 kpc
δR ~ 2 kpc



NGC4993: An outlier in the context 
of galaxies at similar redshift?

Expected incidence of 
shells is <15% 
(Pop et al. 2017)

NGC4993
Illustris @ z=0.009

Credit: Sarah Wellons (NU)



Hubble Space 
Telescope

Short GRB locations:
GRB 050509B (and friends) re-visited

ground-based position from Gehrels et al. 2005
Fong et al. 2010, Fong & Berger 2013

NS/BH kicks

Fryer & Kalogera 1997; Fryer et al. 1999;
Bloom et al. 1999; Perna & Belczynski 2002; Belczynski 

et al. 2006; Zemp et al. 2009; Kelley et al. 2010

“offset”

ΔT “delay 
time”



Short GRB locations
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Blanchard et al. 2016

NS−NS mergers
Fryer et al. 1999;
Bloom et al. 1999;
Belczynski et al. 2006
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Fong & Berger 2013
(see also: Pan et al. 2017, Levan et al. 2017)

Short ~ 5 kpc 
Long ~ 1 kpc

Weakly correlated 
with regions of 
stellar mass or 
star formation

host-normalized:
~20% are >5re

~20% are <1re

Long GRBs: Blanchard et al. 2016
NS-NS models: Fryer et al. 1999;
Bloom et al. 1999; Belczynski et al. 2006

GW170817 
(25% level)

Indicative of NS-NS/NS-
BH merger progenitors!

see also: talks by 
Josh Bloom, Peter Meszaros



Sun, Jul 14, 2013 @ 5:33PM

Hi Neil,

I hope all is well at GSFC! I'm sure you are as busy 
as ever...

I just wanted to let you know that we posted a paper 
to the arXiv last week about short GRB locations:
http://arxiv.org/abs/1307.0819
This is the latest sample, and more than doubles the 
sample from 2010.

Sun, Jul 14, 2013 @ 11:30PM

Hi Wen-fai,
Yes, I saw your nice paper on short bursts. The 
results are indeed important.



Dedications in the GW+GRB discovery
LIGO-Virgo Collaboration et al. 2017 (ApJL: 848, L13): 

Gravitational Waves and Gamma-Rays from a Binary Neutron Star 
Merger: GW170817 and GRB 170817A

Goldstein, Veres, Burns et al. 2017: 
An Ordinary Short Gamma-Ray Burst with Extraordinary Implications: 

Fermi-GBM Detection of GRB 170817A 

We dedicate this paper to the memory of Neil Gehrels who was an early 
and fervent advocate of multi-messenger time-domain astronomy and 
with whom we wish we could have shared the excitement of this 
tremendous observation.



On the origin of short GRBs

“We’ll find out once this ground-based gravitational 
wave instrument called LIGO gets working… and if 
we see them at the same time that we see short 
bursts over the next few years, we’ll know we 
really nabbed it.”

Neil Gehrels Maniac Lecture, September 29, 2015 
https://www.youtube.com/watch?v=lG08SL8fDDk



On his own achievements

Audience Question: With all of these achievements, are 
you thinking about the Nobel at all? 

https://www.youtube.com/watch?v=lG08SL8fDDk

Neil’s Answer: Ehh, well, not the Nobel. 
But, you wanna go with me to the Himalayas???

Neil Gehrels Maniac Lecture, September 29, 2015 



thank you!


