
From Chandra to Lynx  Aug. 9, 2017 Lauranne Lanz

AGN in Transitioning Galaxies

Spatially Resolving AGN in
Transitioning Galaxies with 

Chandra

Lauranne Lanz
Dartmouth College

In Collaboration with: Katherine Alatalo, Ryan Hickox, Andy Goulding, 
Phil Appleton, Patrick Ogle, Kristina Nyland, Murray Brightman, Mark Lacy



From Chandra to Lynx  Aug. 9, 2017 Lauranne Lanz

AGN in Transitioning Galaxies

AGN in Post-Starburst 
Galaxies

Cr
ed

it:
 H

ub
bl

e/
G

al
ax

y 
Zo

o

Cr
ed

it:
 H

ub
bl

e/
G

al
ax

y 
Zo

o

Actively Star-forming Quiescent



From Chandra to Lynx  Aug. 9, 2017 Lauranne Lanz

AGN in Transitioning Galaxies

AGN in Post-Starburst 
Galaxies

Cr
ed

it:
 H

ub
bl

e/
G

al
ax

y 
Zo

o

Cr
ed

it:
 H

ub
bl

e/
G

al
ax

y 
Zo

o

Actively Star-forming QuiescentTransition:
- Merger

- Secular Evolution

Credit: APOD/ATLAS3D



From Chandra to Lynx  Aug. 9, 2017 Lauranne Lanz

AGN in Transitioning Galaxies

Alatalo+2017

AGN in Post-Starburst 
Galaxies

Brown+2009

Meusinger+2017



From Chandra to Lynx  Aug. 9, 2017 Lauranne Lanz

AGN in Transitioning Galaxies

Shocked Post-Starburst Galaxies (SPOGS) 
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AGN in SPOGS
Cold GASS (Saintonge+2011)
EGNoG (Bauermeister+2013)
HCGs (Lisenfeld+2014)
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SPOGS
Archival SPOGS
Sample SPOGS

22 um Flux (mJy)
     1                        10                      100                   1000

10

S CO
ν 

[J
y 

km
 s

 �
-1

]

1

100

Alatalo+2016, Lanz+ in prep.



From Chandra to Lynx  Aug. 9, 2017 Lauranne Lanz

AGN in Transitioning Galaxies

AGN in SPOGS
5 counts

SPOG462
2 counts

SPOG955
3 counts

SPOG186

10 counts
SPOG157

4 counts
SPOG662

SPOG462:
5 cts

SPOG955:
2 cts

SPOG186:
3 cts

SPOG157:
10 cts

SPOG662:
4 cts

Add other four-five:

SPOG498:
4 cts

SPOG224:
3 cts

SPOG253:
6 cts

SPOG689:
2 cts

Cycle 18 Program; PI L. Lanz

4 counts
SPOG498

3 counts
SPOG224

6 counts
SPOG253

2 counts
SPOG689

SPOG4



From Chandra to Lynx  Aug. 9, 2017 Lauranne Lanz

AGN in Transitioning Galaxies

AGN in SPOGS
5 counts

SPOG462
2 counts

SPOG955
3 counts

SPOG186

10 counts
SPOG157

4 counts
SPOG662

SPOG462:
5 cts

SPOG955:
2 cts

SPOG186:
3 cts

SPOG157:
10 cts

SPOG662:
4 cts

Add other four-five:

SPOG498:
4 cts

SPOG224:
3 cts

SPOG253:
6 cts

SPOG689:
2 cts

Cycle 18 Program; PI L. Lanz

4 counts
SPOG498

3 counts
SPOG224

6 counts
SPOG253

2 counts
SPOG689

SPOG4



From Chandra to Lynx  Aug. 9, 2017 Lauranne Lanz

AGN in Transitioning Galaxies

AGN in SPOGS
5 counts

SPOG462
2 counts

SPOG955
3 counts

SPOG186

10 counts
SPOG157

4 counts
SPOG662

SPOG462:
5 cts

SPOG955:
2 cts

SPOG186:
3 cts

SPOG157:
10 cts

SPOG662:
4 cts

Add other four-five:

SPOG498:
4 cts

SPOG224:
3 cts

SPOG253:
6 cts

SPOG689:
2 cts

Cycle 18 Program; PI L. Lanz

4 counts
SPOG498

3 counts
SPOG224

6 counts
SPOG253

2 counts
SPOG689

SPOG4

Processing …

Processing …



From Chandra to Lynx  Aug. 9, 2017 Lauranne Lanz

AGN in Transitioning Galaxies

Proto-typical SPOG: NGC 1266
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Proto-typical SPOG: NGC 1266
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Proto-typical SPOG: NGC 1266

Alatalo+11, Alatalo+15, 
Nyland+13

CARMA

Credit: Caltech/CARMA

3h16m03s 16m01s 15m59s 15m57s

Right Ascension (J 2000)

2620

2600

2540

2520

-22500

D
ec

lin
at

io
n
 (
J2

00
0)

3h16m00.9s 00.8s 00.7s 00.6s

41

40

39

38

37

-22536

 

CARMA
0.70.6

1 x 109 M 
molecular gas



From Chandra to Lynx  Aug. 9, 2017 Lauranne Lanz

AGN in Transitioning Galaxies

3h16m01.4s   1.0s   0.6s   0.2s

RA (J 2000)

 
 

-48
 
 
 

-44
 
 
 

-40
 
 
 

-36
 
 
 

-22532 
 

D
ec

lin
at

io
n
 (
J2

00
0)

H

3h16m01.4s   1.0s   0.6s   0.2s

RA (J 2000)

 
 

-48
 
 
 

-44
 
 
 

-40
 
 
 

-36
 
 
 

-22532 
  

D
ec

lin
at

io
n
 (
J2

00
0)

1.4 GHz

3h16m01.4s   1.0s   0.6s   0.2s  
RA (J 2000)

 
 

-48
 
 
 

-44
 
 
 

-40
 
 
 

-36
 
 
 

-22532 
 
 

D
ec

lin
at

io
n
 (
J2

00
0)

X-ray

Davis+12; Alatalo+11; Nyland+13

Proto-typical SPOG: NGC 1266



From Chandra to Lynx  Aug. 9, 2017 Lauranne Lanz

AGN in Transitioning Galaxies

3h16m01.4s   1.0s   0.6s   0.2s

RA (J 2000)

 
 

-48
 
 
 

-44
 
 
 

-40
 
 
 

-36
 
 
 

-22532 
 

D
ec

lin
at

io
n
 (
J2

00
0)

H

3h16m01.4s   1.0s   0.6s   0.2s

RA (J 2000)

 
 

-48
 
 
 

-44
 
 
 

-40
 
 
 

-36
 
 
 

-22532 
  

D
ec

lin
at

io
n
 (
J2

00
0)

1.4 GHz

3h16m01.4s   1.0s   0.6s   0.2s  
RA (J 2000)

 
 

-48
 
 
 

-44
 
 
 

-40
 
 
 

-36
 
 
 

-22532 
 
 

D
ec

lin
at

io
n
 (
J2

00
0)

X-ray

Davis+12; Alatalo+11; Nyland+13

Proto-typical SPOG: NGC 1266

1.5 - 3 keV
0.5 - 1.5 keV

435 pc

3"

3 - 8 keV

Chandra

Credit: 
N

ASA/CXC/N
G

ST

Lanz+ in prep.; Nyland+ in prep.

Cycle 18 Program; PI K. Alatalo



From Chandra to Lynx  Aug. 9, 2017 Lauranne Lanz

AGN in Transitioning Galaxies

Proto-typical SPOG: NGC 1266

1.5 - 3 keV
0.5 - 1.5 keV

435 pc

3"

3 - 8 keV

Credit: 
N

ASA/CXC/N
G

ST

1.5 - 3 keV
0.5 - 1.5 keV

435 pc

3"

3 - 8 keV

Determine host/outflow 
nH and kT 

Lanz+ in prep.   

Chandra



From Chandra to Lynx  Aug. 9, 2017 Lauranne Lanz

AGN in Transitioning Galaxies

Proto-typical SPOG: NGC 1266

1.5 - 3 keV
0.5 - 1.5 keV

435 pc

3"

3 - 8 keV

Credit: 
N

ASA/CXC/N
G

ST

1.5 - 3 keV
0.5 - 1.5 keV

435 pc

3"

3 - 8 keV

Determine host/outflow 
nH and kT 

Chandra
NuSTAR

Chandra

Lanz+ in prep.   



From Chandra to Lynx  Aug. 9, 2017 Lauranne Lanz

AGN in Transitioning Galaxies

Proto-typical SPOG: NGC 1266
Thermal (Outflow): 0.62 keV behind 7.4 x 1021 cm-2

Chandra
NuSTAR
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