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OUTLINE

Sample, Surface brightness (SB), & velocity dispersion (VD) Analysis
e Exclude MW dSphs due to sparse VD data and/or tidal disruption
e Establish MW dSph sample for this study

e Overview of SB profile analysis
e 3D stellar density — v(vy, ¥« N, R« 1)
e Overview of Spherical Jeans Equation (SJE)

e A Dark Matter (DM) Density Profile spanning Core to Cusp Models
e DZDM: Dekel and Zhao (DZ) Model (Freundlich et al., 2020)

e Tunable, inner logarithmic slope y with integrable mass, etc.
e Virial Shape Parameters (VSPs)
e VD profile analysis

Results

e Scaling Relations between DZDM parameters (y, roy, poyv) and
® V.
e optical effective radius (R.¢)

e Comparisons to Previous Studies

M(R.) (Walker et al., 2009); M(1.67 R)

DDs and Spirals

M(r,) and M(r3) (Comparison to Wolf et al., 2010 and Lazar and Bullock, 2020)

Y150 @Nd ppw. 150 (Comparison to Read, Steger, and Walker, 2018)

Summary and Conclusions




Establish MW dSph Sample






MW Ultra'faint ‘2 dShS \VAD, PrOﬁIeS (Geringer-Sameth et al. 2015)
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Eliminated UF dSphs:
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MW CI. (minus U Minor due to TD) + UF dSphs Data Set
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SB Profile Analysis



Sample Surface Brightness Profiles

I. Example Classical (Cl.) dSph SB Profile: Carina (Munoz et al. 2018)
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Projecting 3D Stellar Density = Model SB Profile
|. 3D Stellar Density — Zhao (1996) Profile:

0o

ydy

[11. Define Y (N,yx) = R/R+(Ny+) =2
USe Rt ops 2 Rx(N,yx)

(IIL(—'TU})H (\71 ) — Lot (Xrl ) )
205p,;(Yi)

e dODbtain best-fit n, y., v, and R.(n,y.) via Il & IV.
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Spherical Jeans Equation (SJE)



Mass I\/Iodeling: SJE Analysis |
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SJE Analysis 11: Velocity Anisotropy Model

For our velocity anisotropy model (Baes & van Hese 2007):




SJE Analysis I11: Dark Matter (DM) Profiles (ppp)
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Dekel Zhao DM (2020): HEEE (;% - )2

«  X=rlr
r, = scale radius
p, = scale density
u=xP.
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Spans the range of 0 <y <1 between core and cusp:
Navarro, Frenk, & White (NFW 1996; cusp y = 1):

X = r/r,
r, = scale radius
p, = scale density.

Burkert (1996: core y = 0):

Xg = /1,

r, = core radius
p, = core density.




SJE Analysis 1V: SJE with above choices of B(y), v(Y), & ppm(X):

- (7 +ny?  din(v2)

1+ 12 dIn(y)

where




Velocity Dispersion Profile Analysis




Velocity Dispersion Profiles |

The observable, projected VDP along the line of sight o-P(Y) IS:

For each set of model parameters, compare to o ,,(Y;) and
maximize the likelihood function for N data points:
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Virial Shape Parameters (VSPs)



We consider 2 virial shape parameters (VSPs,
e.g., Merrifield and Kent 1992; Read, Steger, Walker 2018):

_ 2 [
VSP 1: :/ GM(ay) (5 —208(y))v(y)v?
) 0

- / m<g§(}’)>21(}f)}fd}’

0

/h (op (V)2 I(Y)Y?dY:

0




Parameter Constraint Summary

« SBP constraints on vy, 7,, N, R« ;
2 VSP constraints for ,and 8, (plus a., 7, af;);

+ VDP: £, B, . y,and gy = =22
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Results I:

Reff’ s1 Psr Vs & Y
Scaling Relations



' I (R.¢) and p.(R.¢) Correlations

Statistically consistent

With ppy 150
(Read, Steger, Walker, 2018)
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r(R.s) and p.(R.¢) Comparisons
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Y s (Reff) and Y (Reff)




I (M*/Mvir) clgle Y (M*/Mvir)
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Statistically consistent

With ypp 150
(Read, Steger, Walker, 2018)
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Summary and Conclusions

Used SB data to establish best-fit 3D stellar density — v(vg, Y+, N, R+, I)
VSPs constraints on B, and 3,
VDP + VSPs

e velocity anisotropy profile = B(Bg, B..; )
e DZDM best-fit parameters (rpp, Pov) = (s PS)

Scaling Relations with optical effective radius (R.¢) &
e SB scale radius (R.)
o I,~ Ry (M(r,) = 2 <o1>?1,/G) (Lazar and Bullock, 2020)
® I;~ 1oy =TI (M(ry) =3 <oc7o7>%1y/G) (Wolfetal., 2010)
e (Recall r, = R.[(k-y.)/(n-K)]*?)
® (Frpm: Pom) = (s, Ps)
e M(R.4) (Walker et al., 2009)
* VY _ _
Comparisons to Previous Studies
M(R.) (Walker et al., 2009)
DDs and Spirals
M(r,) and M(r3) (Comparison to Wolf et al., 2010 and Lazar and Bullock, 2020)

Pom. 150 (Comparison to Read, Steger, and Walker, 2018)
Y150 VS- M/M,;, (Comparison to Read, Steger, and Walker, 2018)

Future Work

e Implications of R correlations with DM parameters?
Evidence for baryonic feedback? (Other galaxy types too: DDs, Spirals, etc.)
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