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What do we know
about the GC cusp? What happens to the NSC with

a massive BH at the center?

slope =-7/4 (BH1977)
: tNtreIax i

A cusp characterized by:

pxrY y=3/2-7/4

(Bahcall & Wolf 1977)

log p (density)
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Is there a , ,
~ Selecting Relaxed Population
cusp:

High angular resolution observations:
appeared to indicate the existence of a stellar
cusp

Separating young stars from the samples -
consistent with no cusp

Using late-type stars only, 3d kinematic data
and Jeans modeling. y = 0.05 (+0.29, -0.60).
le. no cusp

Focusing on the lighter old stars (K~17.5-
18.5).
vy =1.43 +-0.1. ie. cusp exists

Genzel+2003,
Sellgren+1990

Buchholz+2009,
Do+2009

Do+2013

Schodel+2019
Gallego-Cano+2018

Projection Effects
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Our data for

Selecting Relaxed Population Projection Effects

Measuring Y

Spectroscopic data Astrometric data (1995-
2025)

Keck 1 + Adaptive

Optics + OSIRIS IFU Keck 2 + Adaptive Optice
+ NIRC2

- old stars only
~ accelerations

= line-of-sight distan

-
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Measuring |Z]
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ar
R = projected radius
r = radius (3d)
Z = line-of-sight distance
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Measuring Y. Bayesian approach

Fitting a broken power law:

r 6
pxrY (1 + ( ) )
Threak

y = inner slope
a = outer slope
MNoreak = radius at which the shift
from the inner to the outer slope occurs
0 = sharpness (larger = sharper transition) UCLA

y—a
o
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Input Data for modeling

Inner Sample (r<5")

Outer Sample (r: 5"-15")

Our Keck Data

r<5” (0.2pc)

K'< 15.5 mag

208 old stars (Do+2013)

168 with acceleration

measurements

* excluding
 non-physically accelerating stars
* resolved stars

Schodel+2010

e r: 5”-15" (0.2-0.6 pc)
* K'< 15.5 mag
e 1300 old stars
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Measuring VY. Inner Sample
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Results: No Cusp of Bright Giants

/ Theoretical cusp prediction '

r

Weighted Posterior
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What happened to the massive red giants?

AGN Jet ablation

Tidal Encounters with
SMBH

Davies & King 2005

Star-disk collisions

Kieffer & Bogdanovic
2016

Clusters not yet
having reached
steady state

Merritt 2010

Zajacek+2020,
Kurfurst+2025

Stellar collisions
destroying red giants

Genzel+1996, Alexander 1999,
Bailey & Davies 1999,
Rose+2023,2024

Stellar mergers
disguising old stars as
young ones

Rose+2023

Ejection by stellar-
mass black holes

Alexander & Hopman 2022
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Summary

* In order to measure the slope of the cusp, we obtained the needed line-
of-sight distances.

* Small acceleration values for stars within 5” from the SMBH indicate that
these stars are much further away than their projected distance indicate.
The central 1-2 arcseconds is devoid of bright RGs.

* There does not appear to be a cusp of old, relaxed population, at least
for brighter giants. The core appears to be flat.

y = 0.05+915
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