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INTERNAL KINEMATICS OF YOUNG CLUSTERS

Radclitie Wave

— a shear origin.
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e 01 - MOTIVATION WHY CLUSTER KINEMATICS MATTER

KINEMATICS g CLUSTER EVOLUTION

A cluster's motion carries
the memory of its birth.
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® 01 - MOTIVATION THE 6D PHASE-SPACE TOOLBOX

ASTROMETRY ° SPECTROSCOPY

Three surveys, one 6D picture.
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©2 - METHOD VELOCITY GRADIENT TENSOR

VELOCITY GRADIENT TENSOR - & X
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©2 - METHOD
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©2 - METHOD SIMPLE SHEAR EXAMPLE
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® 02 - METHOD DOES IT WORK ON KNOWN INPUTS?

SANITY CHECKS J 1-0Y- MODELS
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® O3 - VALIDATION - ORION FROM FIELD TO SUB-STRUCTURE

THE ORION COMPLEX J CLOSEST TEST-BED

HDBSCAN — UMAP - six sub-regions.
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® O3 - VALIDATION - ORION VELOCITY STRUCTURE FUNCTION

AV(L) - NON-THERMAL MOTION IN ORION

The structure function reveals where turbulent memory
SUrvIves.

READING THE CURVES
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ORION - ROTATION IN THE X-Y PLANE

(Geometry agrees with
the tensor — independently.
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® (U4 BACKGROUND

A WAVE IN THE SOLAR NEIGHBORHOOD
ALVES ET AL. 2020 NATURE
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©4 - BACKGROUND

OTHER EVIDENCE - 244 4 2 #

DBRIER], A5

‘:’:l. 3D DUST MAP - LEIKE ET AL. 2022 ‘:’:2!; CLUSTER PHASE SPACE - KONIETZKA ET AL. 2022

arXiv:2203.01627 arXiv:2111.04685
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FIG. 4: (a): the RW as published by Alves et al. [1] (see their Fig. 2 for explanation). (b): the RW as seen by cloud
complexes and young open clusters. The light blue points are all the local cloud complexes in Alves et al. catalogue

Fig. 13. Examples of images of the dust in four vertical slabs. The orientations are indicated on the right, by means of the Galactic longitude of the e
. . . . . . . P . . Among these, the 13 with red circles belong to the RW and have an associated OC, whose position is
corresponding extremity of the slab. The projections of the slabs onto the mid-plane are shown in Fig. 12. The wavy pattern of the dust distribution represented as a dark blue point (these are the 13 OC-CC pairs identified in Fig. 3). (c): The Galactic velocity
perpendicular to the Galactic plane (Vz) for the 11 OC-CC pairs is shown as black arrows (see text for explanation).

with respect to the mid-plane is seen to be a general feature.
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Figure 2: Maser coordinates z as a function of distance ¢’ (a) and their power spectrum (b),
vertical velocities of W masers as a function of distance ¢’ (c) and their power spectrum (r),
periodic curves shown by solid thick lines reflect the results of spectral analysis, dotted lines
show smoothed average values.
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04 YSO ORBITAL PHASE - ZUCKER ET AL. 2022
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Figure 3. Top: Vertical angle vs. projected position along the Radcliffe Wave for the Radcliffe Wave pre-main sequence star
sample (left) and the older Main Sequence control sample (right). The grey points represent the stars in each sample and the
colored dots are the binned “phase-marginalized” medians. In the upper right hand corner of each panel we show the typical
error on the vertical angle for each sample in black. In the Radcliffe Wave sample of young stars, we see a clear linear trend
in phase space consistent with a wave-like oscillation. No such trend exists in the older stellar population, implying that this
is not purely due to the cuts used to select both samples. Bottom: Same as the top panel, but for the vertical velocity v, vs.
projected position along the Radcliffe Wave. Unlike with the vertical angle, we find no systematic trend in the vertical velocities
of the young stars as a function of position along the wave and we detect no fluctuations in the average vertical velocity at a
level 2 3kms™t.
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® 05 - THIS WORK
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® 05 - THIS WORK FEER - FHAAETE
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06 - INTERPRETATION
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©7 - CONCLUSION SUMMARY OF RESULTS

5w - CONCLUSION
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Figure 1. (top) 3CO0 integrated intensity map from SEDIGISM survey in the velocity range —95 to —75 km/s showing the wave-like feature. (bottom) 2C0o
integrated intensity map from ThrUMMIS survey in the same velocity range as the top panel, smoothed to an angular resolution of 5. Images are stretched along

the Y axis for a better visualization.
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