
T H E  I N T R I N S I C  A L I G N M E N T  O F  
G A L A X I E S  A R E  A  N U I S A N C E



T H E  I M PA C T  O F  S E L F - I N T E R A C T I N G  
D A R K  M AT T E R  O N  T H E  I N T R I N S I C  
A L I G N M E N T S  O F  G A L A X I E S
D A V I D  H A R V E Y  ,  D E LTA  I T P  F E L L O W,  L E I D E N  U N I V E R S I T Y  
W I T H  E L I S A  C H I S A R I ,  A N D R E W  R O B E R T S O N  &  I A N  M C C A R T H Y

A R X I V:  2 1 0 4 . 0 2 0 9 3



T H E  C O L D  &  C O L L I S I O N L E S S  D A R K  M AT T E R  PA R A D I G M  
E X P L A I N S  T H E  L A R G E - S C A L E  D I S T R I B U T I O N  O F  M AT T E R  
E X T R E M E LY  W E L L

Millennium Simulation

D A R K  M AT T E R  M A P  F R O M  T H E  
D A R K  E N E R G Y  S U R V E Y

N .  J E F F R E Y,   
D A R K  E N E R G Y  S U R V E Y  



S I G N A L S  O F  C O L L I S I O N A L  D A R K  
M AT T E R ?

St
re

ng
th

 o
f t

he
 c

ro
ss

-s
ec

tio
n (
cm

2
/g

)

<latexit sha1_base64="H8sKe897M+vcFOXuM7LcqPkQyUw=">AAAB/XicjVDLSsNAFL2pr1pf8bFzM1iEuqlNKai7ohuXFewD2lgm00k7dGYSZiZCDcFfceNCEbf+hzv/xjTtQkXBAxcO59zLPRwv5EybSuXDyi0sLi2v5FcLa+sbm1v29k5LB5EitEkCHqiOhzXlTNKmYYbTTqgoFh6nbW98MfXbt1RpFshrMwmpK/BQMp8RbFKpb+/FPSVQiYjkpprR4+FR0reLTrmSAf1NijBHo2+/9wYBiQSVhnCsddephMaNsTKMcJoUepGmISZjPKTdlEosqHbjLH2CDlNlgPxApSMNytSvFzEWWk+El24KbEb6pzcVf/O6kfFP3ZjJMDJUktkjP+LIBGhaBRowRYnhk5RgoliaFZERVpiYtLDC/0poVctOrXx2VSvWz+d15GEfDqAEDpxAHS6hAU0gcAcP8ATP1r31aL1Yr7PVnDW/2YVvsN4+ATNelG8=</latexit>

Velocity of particles (km/s) Correa 2020



D A R K  M AT T E R  S E L F - I N T E R A C T I O N  
M A K E  C E N T R A L  G A L A X I E S  R O U N D E R

Ellipticity b/a c/a

Harvey+ 2021

0 0 01 1 1



T H E Y  A L S O  S U P P R E S S  T H E  C L U S T E R I N G  
( O F  A L L  G A L A X I E S )

Harvey+ 2021



R E S U LT I N G  I N  A  S U P P R E S S E D   
S H A P E  ( C E N T R A L S )  -  P O S I T I O N  ( A L L  G A L A X I E S )  
C O R R E L AT I O N



T H AT  I S  P O T E N T I A L LY  D I S T I N G U I S H A B L E  
F R O M  B A R Y O N I C  P H Y S I C S



D A R K  M AT T E R  S E L F - I N T E R A C T I O N S  I M P R I N T   
A  S C A L E  D E P E N D E N T  C H A N G E  O N  T H E  
I N T R I N S I C  A L I G N M E N T  O F  G A L A X I E S   



M E A S U R I N G  T H E  A M P L I T U D E  W I T H  D I F F E R E N T  S H A P E -
M E A S U R E M E N T  M E T H O D S  M AY  A L S O  C O N S T R A I N



I T  M AY  B E  P O S S I B L E  T O  C O N S T R A I N  S E L F -
I N T E R A C T I O N S  W I T H  E U C L I D  I N  T H E  F U T U R E .


