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APPENDIX A: MAMPOSST-PM OUTCOME
Tables with results from the main MAMPOSST-PM fits.
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Table Al. Main results of the MAMPOSST-PM mass-modelling fit of NGC 3201 and NGC 6397.
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Notes: Columns are (1) Model number; (2) Cluster ID; (3) Test type: "3(r)" for a free anisotropy model, "(co, do)" for the test of a different centre (Goldsbury
et al. 2010), "o " for the test with half of the standard error threshold, "Bulk p" for the test setting the HST bulk proper motion as the one from Vasiliev &
Baumgardt (2021); (4) MCMC convergence criterion (R~ < 0.02 is considered as properly converged); (5) anisotropy value at 7 = 0; (6) anisotropy value at
the data’s most distant projected radius (usually around 10 arcmin); (7) Sérsic projected half mass radius Re (in pc) of the mass density profile of the globular
cluster; (8) Sérsic index n of the mass density profile of the globular cluster; (9) Total globular cluster mass (without dark central component), in Mg ; (10)
Plummer projected half mass radius ap (in pc) of the mass density profile of the central sub-cluster of unresolved objects (CUO); (11) Total mass of the CUO,
in M@ ; (12) Central black hole mass, in M ; (13) Difference in AICc (eq. [14]) relative to model 1 for NGC 3201 and to model 23, for NGC 6397. We highlight
the maximum likelihood values in orange when they were outside the 16-84 percentiles of the posterior distribution, and the convergence criterion R~ ! in red
when the MCMC convergence was poor. The uncertainties are from the 16th and 84th percentiles of the marginal distributions. The lines coloured in lavender
indicate our preferred models for each cluster. We did not consider the AICc diagnosis when the data set was different from the respective standard model.
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Table A1 - continued

Model Cluster ID Test R1 Bo Bout rGC nGce Mac TCUO Mcuo Mgy AAICc
[pe] (10°Me]l  [pel Mol Mol
(e)) @ 3 “ () (6) ) (®) () (10) an 12) (13)
+0.514 +0.60 +0.07
29  NGC6397 -  0.008 0 0 3.15070:581 3.32710-60 1 081807 - - - 0.00
+0.133 +0.05 +0.03 +136
30  NGC6397 - 0.005 0 0 3.461701%3 3.271065 1.12%003 - - 5787138 2298
+0.116 +0.05 +0.03 +0.007 +123
31 NGC6397 -  0.005 0 0 3.54470:218 3.2710-0% 1137093 0.04170:0%7  s07T - -24.06
0.073 0.03 0.02 0.064 ~ 10+ b 518
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33 NGC6397 B(r) 0.012  0.06%55% 0017007 3.19775-397 3.32%0-59 1.0019:0% - - - 2.32
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36 NGC6397  B(r) 0016 —0.01759%  0.077595 3.20270555 2187000 1.0770:07 008410070 19247300 28+262 1497
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+0.302 +0.22 +0.06
41 NGC6397 o,  0.002 0 0 3.34270:3% 3.931022 1.051005 - - - 84517.03
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42  NGC6397 o,  0.002 0 0 3.23570:279 3.2710-09 1.0515-99 - - 5697158 84499.35
+0.103 +0.08 +0.03 +0.008 +154
43 NGC6397 o,  0.005 0 0 3.462702%3 3.267558 1.09705% 0.04570-09% 851731 - 84497.79
S +0.133 +0.09 +0.04 +0.061 40 +434
44 NGC6397 o,  0.046 0 0 3.42070-23% 3.2570-09 1071002 0.05270:0% 86670, , 1017234 84500.11
+0.538 +0.61 +0.08
45 NGC6397 Bulkp 0.002 0 0 3.11970:588 3317061 1071508 - - ~ 144061.37
+0.140 +0.04 +0.03 +186
46 NGC6397 Bulkp 0.001 0 0 3.44870189 3.281061 1.12%003 - - 5227150 144038.69
+0.108 +0.04 +0.02 +0.010 +133
47 NGC6397 Bulkp 0.008 0 0 3.52670:25% 3.2710-08 1.12%092 0.03770:00 781713 - 144036.01
+0.137 +0.05 +0.02 +0.074 +53 1+530
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Figure B1. Mass-magnitude: Mass-magnitude (F606W) relation from PARSEC isochrones, for NGC 3201 in blue and for NGC 6397 in red. The limits of the
curves represent the respective limits of our cleaned data. The box indicates the ratio mmax /M min for the cleaned data.

MNRAS 000, 000-000 (0000)



NGC 3201 NGC 6397
log Meuo [Mo) log Mcuo [Mo]
LD N D LD N D
e T
log rcuo [pe] 3 ] log rcuo [pe
2> A0 2% (0 1 1AM A0 0%
RAm o AR
=z ad P E
= ¢ AP
g N oF E
S \© 4 log Mg M) A\ log Mg [Mg)
2 - A E ®  True data
2 < /
/{L‘% Yo st 4 ? C? Q,) [ Mock data
o « F ¥ =1 ] P . F—-— 1 E
3 5 ! 2 log rac [pe]
S og e [pe] 27GC [P
BN + T ] N: + + 1 »
= Qfﬂ' Qﬂ% Q.%D‘ Qg)‘o be&
Frere IRARmEsas - -t T
=y ¥ E y/ b E
2 sE + I :
B ¥ ] o é@ @ )l : ]
7
% b Q?‘G o I =+ 1 ] nee
< 1 1 E 5 a® 0%
L L L L L L L L 1 1 1 b o 1 1 1 1 1 1 1 il 1 (l- ?) (3)- A‘E)
- FrrrH+ e - - T
© 1 aOF = T = T H T .1 ]
8 b - R A
—— el R T NTTUTTIUE: MU TN TR Y |
AT M G SR e R N N N S R e
log Mcuo [Me]  logreuo [pe]  log Mae [Me]  lograe [pe] nee log Mcuo [Mo] logrcuo[pe]  log Mge [Me] — lograe [pe] nGe

Figure B2. Corner plots: MAMPOSST-PM corner plots of the mass modelling fit of NGC 3201 (left) and NGC 6397 (right). The free parameters are, from
top to bottom: mass of the sub-cluster of unresolved objects (CUO); Plummer 2D half-mass radius of the CUO; total stellar mass of the cluster; half-projected
mass radius R (in pc) of the GC stellar mass profile and the Sérsic index n of the GC stellar mass profile. Again, the priors are flat for Mcyo and Mgc
within the plotted range and zero outside, while they are Gaussian for the two radii and Sérsic index, centred on the middles of the panels and extending to
+3 o at the edges of the panels, and zero beyond. In blue, we indicate the outcome from the fits of the true data (i.e., HST and Gaia EDR3), while the fits from
mock data with a CUO prescription, constructed with AGAMA (see Section 4.2), are in red.
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Figure B3. Mock data with underestimated errors: Similarly to Figure 4, we present the corner plots of the logarithm of the cluster of unresolved objects (CUO)
mass (in M) and 2D Plummer half mass radius (in pc) for the true data (HST and Gaia EDR3) in blue and the mock data (constructed with AGAMA) in red,
for NGC 3201, which had different results when performing data cleaning with different error thresholds. The priors are flat for Mcyo within the plotted
range and zero outside, while they are Gaussian for the scale radii, centred on the middles of the panels and extending to -3 o at the edges of the panels, and
zero beyond. The mock data prescription is, from left to right: No central dark component (Nothing); a central black hole alone (BH); a central CUO (CUO)
and both a central black hole and CUO (BH4CUO). The mocks were constructed with the best values of each respective isotropic mass model from Table A1l
(online version), but the errors provided to MAMPOSST-PM in the inner regions (i.e., up to 2 rcyo) were underestimated by 10%, in order to test the effect
of underestimated errors in the true data. We notice that no strong mass overestimation, such as the mass peak for models with a central mass, is due to the
underestimated errors.
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Gaia PM cleaning: NGC 3201

Gaia PM cleaning: NGC 6397
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Figure B4. Proper motion interloper filter: Comparison between the proper motion subset before (blue) and after (red) the interloper proper motion cleaning
described in Section 3.4. Upper plots display the Gaia EDR3 proper motion space, while lower plots depict the HST proper motion space. The stars from
NGC 3201 are on the left column, while the right column shows the NGC 6397 stars. The green crosses represent the bulk proper motion of the clusters derived
by Vitral (2021) with Gaia EDR3.
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Figure BS. Sky view: Position in the sky of the data used in our modelling. Stars associated with HST are in blue, while the ones associated with Gaia EDR3
are in red.
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Figure B6. Gaia systematics: The upper plots evaluate the Gaia systematics in our cleaned Gaia data, computed according to eq. 3 from Vasiliev & Baumgardt
(2021), using the values from their table 1 (first line, with €;, sys = 0.026 mas yr— 1). The bulk of the stars, quantified by the 84th percentile, have underesti-
mated proper motion errors (i.e., €, ext /€u — 1) by only < 6% for NGC 3201 and < 10% for NGC 6397. The respective medians (50th percentile) are of 5%
and 7% for NGC 3201 and NGC 6397. The lower plots display the comparison of marginal distributions of our standard fits (blue) on real data (neglecting the
Gaia systematics) and the fits of mock data (red) with a sub-cluster of unseen objects, constructed according to Section 4.2, but with Gaia underestimated errors
following the same pattern than evaluated above. One sees that the small magnitude of these Gaia systematics do not significantly affect our fits of both mass
and extent of the inner dark population. This gives us a reasonable marge to neglect these systematics in our modelling. Furthermore, their individual, separate
effects on €q, €45 and pyqa5, which we use in our Jeans modelling, are not yet well quantified, and assuming the same factor for all these components could
insert new systematics, which in turn are beyond the scope of our modelling.
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Figure B7. Magnitude distribution: Normalised histogram of CMC F606W magnitudes (orange, converted from masses with the PARSEC isochrones) and HST
F606W magnitudes (blue), for three annuli surrounding the cluster’s centre. The upper row indicates the results for NGC 3201, while the lower row depicts the
behaviour for NGC 6397. For a fairer comparison, we used the non-cleaned HST subset, but still in the same mass/magnitude ranges of the clean data we actually
use. We also forced spatial incompleteness, by assuming the following: (1) At the centre-most 500 pixels (20 arcsec), at F6O6W= 17 one is 100% complete,
at FOO6W= 19 one has a completeness of 90% and at F6OO6W= 21, one has 70% . (2) Between 500 and 1000 pixels (20 and 40 arcsec), at FOO6W= 17 one
is 100% complete, at F6OO6W= 19 one has a completeness of 100% and at F6O6W= 21 one has 85%. (3) At larger radii, one is always complete. This figure
adds a strong reliability to the CMC models we used to compare our fits.
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Figure B8. Mass profiles: Comparison of the cumulative mass profiles of the sub-clustered population of stellar remnants in NGC 3201 (/eft) and NGC 6397
(right), estimated by MAMPOSST-PM (best likelihood value in thick black) and by CMC (dashed black, formed by black holes in NGC 3201 and mainly by
[ONeMg] white dwarfs in NGC 6397). The colour bar indicates the percentile of the MAMPOSST-PM MCMC chain post burn-in phase (The skewed marginal
MAMPOSST-PM mass distribution of the CUO in NGC 3201 leads to a higher mode than the median, much in line with the maximum likelihood; on the other
hand, the marginal MAMPOSST-PM mass distribution of the NGC 6397 CUO is symmetric, and the maximum likelihood value is higher than the mode). For
NGC 6397, we also display the population of [CO] white dwarfs in dashed green, which are actually segregated deeper in the cluster’s gravitational potential
(as our MAMPOSST-PM fits suggest), but ends up mixing with the luminous stellar population (hence, not forming a sub-cluster).
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