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1 Experimental setup

Fig. S1 Schematical top view of the magnetic deflection setup that was used to perform the velocity scan and
Stern-Gerlach deflection experiments. The path of the molecular cluster beam is shown in red, emerging
from the source chamber at the bottom right. The x, y and z directions are also defined.

2 Determination of the magnetic field

The magnetic field to which a cluster is subject during its trajectory inside the magnet is estimated as follows.
The positional dependence of the magnetic field, B(z), depends both on the geometry of the magnet and
the applied current I. Because different positional dependences for different currents will only differ by a
scaling factor s(I), knowing the magnetic field gradient, δzB, the value of the magnetic field at the high field
pole, Bmax, can be inferred from known reference values:

Bmax = Bmax,ref
δzB

(δzB)ref
, (1)

where quantities with index ‘ref’ refer to the respective reference values at a reference current Iref . Bmax,ref

was estimated from direct measurements with a Hall probe and the field gradient (δzB)ref was determined
by means of atomic deflection experiments. Between the poles of the magnet, a cluster follows a parabolic
path that can be reconstructed from the measured total deflection dtot. The deflection dM at the end of the
magnet, where the parabolic path ends and whereafter the clusters will follow a straight path, is given by:

dM = γmdtot, (2)

with γm a proportionality constant that depends on the mass m of a cluster. Finally, the value of the magnetic
field at a specific point on the cluster path can be calculated from the gradient and its distance from the point
where Bmax was determined.
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3 Additional DFT results

Fig. S2 Density of states of (a) Co6, (b) Co6O4, (c) Co6O5 and (d) Co6O6, projected onto atomic orbitals of
cobalt (blue) and oxygen (red). The occupied and empty states are depicted by continues and dotted lines,
respectively. The left and right sides of each panel present the β- and α-states, respectively. The HOMO
states are labeled. In Co6, the valence d-band spans roughly between -4 and -10 eV. The addition of oxygen
widens this band, with new states that result from hybridisation of Co 3d and O 2s and 2p contributions.
The more oxygen is added, the more significant overlap between Co and O.

Table S1 Partial electron charges (in units of the elementary electric charge e) of the different atoms (labeled
according to Fig. 5) in Co6Om (m = 0, 4 - 6) using the Löwdin, NPA and Bader schemes.

Co(1) Co(2) Co(3) Co(4) Co(5) Co(6) O(1) O(2) O(3) O(4) O(5) O(6)

Co6

Löwdin -0.01 0.01 -0.01 0.00 0.00 0.01 - - - - - -
NPA -0.01 0.01 -0.01 0.00 0.00 0.01 - - - - - -
Bader -0.01 0.01 -0.01 0.00 0.00 0.01 - - - - - -

Co6O4

Löwdin 0.13 0.27 0.13 0.32 0.22 0.20 -0.31 -0.32 -0.32 -0.31 - -
NPA 0.93 0.96 0.93 1.05 0.73 0.73 -1.32 -1.35 -1.35 -1.33 - -
Bader 0.83 0.84 0.83 0.91 0.66 0.65 -1.18 -1.18 -1.18 -1.18 - -

Co6O5

Löwdin 0.36 0.25 0.17 0.25 0.36 0.34 -0.35 -0.35 -0.33 -0.34 -0.35 -
NPA 1.40 0.86 0.98 0.85 1.39 1.39 -1.39 -1.38 -1.35 -1.36 -1.37 -
Bader 1.22 0.77 0.88 0.76 1.21 1.21 -1.21 -1.21 -1.20 -1.21 -1.22 -

Co6O6

Löwdin 0.28 0.36 0.28 0.13 0.24 0.36 -0.25 -0.25 -0.29 -0.29 -0.28 -0.28
NPA 1.26 1.22 1.29 1.07 1.18 1.20 -1.21 -1.20 -1.28 -1.26 -1.14 -1.26
Bader 1.01 0.84 1.05 0.98 0.96 0.87 -0.96 -0.96 -1.00 -0.99 -0.92 -0.89
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Table S2 Wiberg bond indices for the individual bonds between atoms (labeled according to Fig. 5) in Co6Om

(m = 0, 4 - 6) with a minimal value of 0.05.

Co6 Co6O4 Co6O5 Co6O6

Co(1)-Co(2) 0.66 Co(1)-Co(2) 0.24 Co(1)-Co(2) 0.12 Co(1)-Co(2) 0.17
Co(1)-Co(3) 0.20 Co(1)-Co(3) 0.06 Co(1)-Co(4) 0.12 Co(1)-Co(4) 0.38
Co(1)-Co(4) 0.66 Co(1)-Co(4) 0.23 Co(1)-Co(5) 0.19 Co(1)-Co(5) 0.42
Co(1)-Co(5) 0.66 Co(1)-Co(5) 0.34 Co(1)-Co(6) 0.18 Co(1)-Co(6) 0.44
Co(1)-Co(6) 0.66 Co(1)-Co(6) 0.36 Co(1)-O(1) 0.85 Co(1)-O(1) 0.71
Co(2)-Co(3) 0.66 Co(1)-O(1) 1.02 Co(1)-O(2) 0.84 Co(1)-O(2) 0.69
Co(2)-Co(4) 0.65 Co(1)-O(2) 0.98 Co(1)-O(5) 0.68 Co(1)-O(5) 1.13
Co(2)-Co(5) 0.65 Co(2)-Co(3) 0.24 Co(2)-Co(3) 0.38 Co(2)-Co(3) 0.41
Co(2)-Co(6) 0.20 Co(2)-Co(4) 0.31 Co(2)-Co(4) 0.50 Co(2)-Co(4) 0.43
Co(3)-Co(4) 0.66 Co(2)-Co(5) 0.25 Co(2)-Co(5) 0.20 Co(2)-Co(5) 0.43
Co(3)-Co(5) 0.66 Co(2)-Co(6) 0.06 Co(2)-O(1) 0.84 Co(2)-Co(6) 0.07
Co(3)-Co(6) 0.66 Co(2)-O(1) 0.88 Co(2)-O(4) 0.67 Co(2)-O(1) 0.97
Co(4)-Co(5) 0.20 Co(2)-O(4) 0.88 Co(3)-Co(4) 0.38 Co(2)-O(4) 1.02
Co(4)-Co(6) 0.65 Co(3)-Co(4) 0.23 Co(3)-Co(5) 0.18 Co(2)-O(6) 0.14
Co(5)-Co(6) 0.65 Co(3)-Co(5) 0.34 Co(3)-Co(6) 0.19 Co(3)-Co(4) 0.42

Co(3)-Co(6) 0.36 Co(3)-O(3) 1.03 Co(3)-Co(5) 0.32
Co(3)-O(3) 0.99 Co(3)-O(4) 0.99 Co(3)-Co(6) 0.20
Co(3)-O(4) 1.02 Co(4)-Co(6) 0.19 Co(3)-O(3) 0.77
Co(4)-Co(5) 0.05 Co(4)-O(2) 0.86 Co(3)-O(4) 0.71
Co(4)-Co(6) 0.22 Co(4)-O(3) 0.60 Co(3)-O(6) 1.09
Co(4)-O(2) 0.87 Co(5)-Co(6) 0.11 Co(4)-Co(5) 0.11
Co(4)-O(3) 0.87 Co(5)-O(1) 0.69 Co(4)-Co(6) 0.42
Co(5)-Co(6) 0.56 Co(5)-O(4) 0.80 Co(4)-O(1) 0.88
Co(5)-O(1) 0.61 Co(5)-O(5) 0.86 Co(4)-O(2) 0.88
Co(5)-O(4) 0.60 Co(6)-O(2) 0.68 Co(4)-O(3) 0.07
Co(6)-O(2) 0.64 Co(6)-O(3) 0.83 Co(4)-O(6) 1.21
Co(6)-O(3) 0.64 Co(6)-O(5) 0.85 Co(5)-Co(6) 0.38

Co(5)-O(1) 0.06
Co(5)-O(3) 0.59
Co(5)-O(4) 0.73
Co(5)-O(5) 1.04
Co(6)-O(2) 0.96
Co(6)-O(3) 1.01
Co(6)-O(5) 0.14
O(2)-O(6) 0.06

Table S3 Partial electron charges (in units of the elementary electric charge e) of the different atoms (labeled
according to Fig. 5) in Co7Om (m = 0, 3 - 5) using the Löwdin, NPA and Bader schemes.

Co(1) Co(2) Co(3) Co(4) Co(5) Co(6) Co(7) O(1) O(2) O(3) O(4) O(5)

Co7

Löwdin -0.09 0.00 0.12 0.02 -0.07 0.11 -0.09 - - - - -
NPA -0.08 -0.03 0.13 -0.04 -0.01 0.08 -0.06 - - - - -
Bader 0.01 -0.01 -0.00 -0.01 -0.02 0.02 0.02 - - - - -

Co7O3

Löwdin 0.06 0.15 0.07 0.22 0.14 0.09 0.10 -0.26 -0.29 -0.29 - -
NPA 0.44 0.79 0.49 0.94 0.78 0.53 -0.08 -1.27 -1.31 -1.29 - -
Bader 0.40 0.69 0.46 0.82 0.71 0.49 -0.11 -1.15 -1.16 -1.17 - -

Co7O4

Löwdin 0.13 0.16 0.18 0.19 0.12 0.18 0.19 -0.28 -0.29 -0.27 -0.29 -
NPA 0.81 0.81 0.79 0.89 0.51 0.48 0.93 -1.28 -1.32 -1.27 -1.35 -
Bader 0.76 0.73 0.70 0.79 0.53 0.34 0.86 -1.17 -1.17 -1.16 -1.20 -

Co7O5

Löwdin 0.16 0.17 0.23 0.16 0.16 0.24 0.30 -0.30 -0.28 -0.29 -0.28 -0.27
NPA 0.82 0.80 0.95 0.77 0.82 0.95 1.25 -1.33 -1.27 -1.29 -1.25 -1.24
Bader 0.77 0.75 0.84 0.71 0.77 0.85 1.15 -1.19 -1.18 -1.18 -1.16 -1.13
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Table S4 Wiberg bond indices for the individual bonds between atoms (labeled according to Fig. 5) in Co7Om

(m = 0, 3 - 5) with a minimal value of 0.05.

Co7 Co7O3 Co7O4 Co7O5

Co(1)-Co(2) 0.50 Co(1)-Co(2) 0.29 Co(1)-Co(2) 0.26 Co(1)-Co(2) 0.23
Co(1)-Co(3) 0.13 Co(1)-Co(3) 0.49 Co(1)-Co(3) 0.27 Co(1)-Co(3) 0.38
Co(1)-Co(4) 0.13 Co(1)-Co(4) 0.08 Co(1)-Co(4) 0.08 Co(1)-Co(5) 0.07
Co(1)-Co(5) 0.52 Co(1)-Co(5) 0.30 Co(1)-Co(5) 0.32 Co(1)-Co(6) 0.22
Co(1)-Co(6) 0.47 Co(1)-Co(6) 0.48 Co(1)-Co(6) 0.23 Co(1)-Co(7) 0.24
Co(1)-Co(7) 0.52 Co(1)-Co(7) 0.53 Co(1)-Co(7) 0.31 Co(1)-O(3) 0.94
Co(2)-Co(3) 0.49 Co(1)-O(1) 0.84 Co(1)-O(3) 0.88 Co(1)-O(4) 0.98
Co(2)-Co(4) 0.13 Co(2)-Co(3) 0.08 Co(1)-O(4) 0.84 Co(2)-Co(3) 0.36
Co(2)-Co(5) 0.13 Co(2)-Co(4) 0.29 Co(2)-Co(3) 0.27 Co(2)-Co(4) 0.30
Co(2)-Co(6) 0.51 Co(2)-Co(5) 0.28 Co(2)-Co(4) 0.27 Co(2)-Co(5) 0.21
Co(2)-Co(7) 0.50 Co(2)-Co(6) 0.34 Co(2)-Co(5) 0.39 Co(2)-Co(6) 0.06
Co(3)-Co(4) 0.52 Co(2)-O(1) 0.88 Co(2)-Co(7) 0.07 Co(2)-Co(7) 0.06
Co(3)-Co(5) 0.13 Co(2)-O(2) 0.85 Co(2)-O(2) 0.87 Co(2)-O(2) 0.90
Co(3)-Co(6) 0.50 Co(3)-Co(4) 0.34 Co(2)-O(3) 0.92 Co(2)-O(3) 0.84
Co(3)-Co(7) 0.50 Co(3)-Co(5) 0.36 Co(3)-Co(4) 0.29 Co(3)-Co(4) 0.34
Co(4)-Co(5) 0.49 Co(3)-Co(6) 0.53 Co(3)-Co(5) 0.06 Co(3)-Co(7) 0.22
Co(4)-Co(6) 0.49 Co(3)-Co(7) 0.66 Co(3)-Co(7) 0.31 Co(3)-O(1) 0.90
Co(4)-Co(7) 0.50 Co(3)-O(3) 0.79 Co(3)-O(1) 0.79 Co(3)-O(3) 0.85
Co(5)-Co(6) 0.53 Co(4)-Co(5) 0.28 Co(3)-O(3) 0.83 Co(4)-Co(5) 0.32
Co(5)-Co(7) 0.50 Co(4)-Co(6) 0.33 Co(4)-Co(5) 0.35 Co(4)-Co(7) 0.24
Co(6)-Co(7) 0.43 Co(4)-O(2) 0.90 Co(4)-Co(7) 0.28 Co(4)-O(1) 0.87

Co(4)-O(3) 0.90 Co(4)-O(1) 0.92 Co(4)-O(2) 0.84
Co(5)-Co(6) 0.09 Co(4)-O(2) 0.90 Co(5)-Co(6) 0.43
Co(5)-O(1) 0.89 Co(5)-Co(6) 0.69 Co(5)-Co(7) 0.20
Co(5)-O(3) 0.87 Co(5)-Co(7) 0.27 Co(5)-O(2) 0.91
Co(6)-Co(7) 0.62 Co(5)-O(2) 0.82 Co(5)-O(5) 0.98
Co(6)-O(2) 0.83 Co(5)-O(4) 0.10 Co(6)-Co(7) 0.21

Co(6)-Co(7) 0.20 Co(6)-O(4) 1.02
Co(6)-O(4) 0.90 Co(6)-O(5) 1.04
Co(7)-O(1) 0.91 Co(7)-O(1) 0.78
Co(7)-O(4) 0.84 Co(7)-O(4) 0.60

Co(7)-O(5) 0.60

Table S5 Natural electron configuration per atom (labeled according to Fig. 5) in Co6 for α-spin (left) and
β-spin (right).

α β
Co(1) [Ar]4s0.653d4.984p0.024d0.01 [Ar]4s0.423d2.824p0.094d0.01

Co(2) [Ar]4s0.653d4.984p0.024d0.01 [Ar]4s0.423d2.814p0.094d0.01

Co(3) [Ar]4s0.653d4.984p0.024d0.01 [Ar]4s0.423d2.824p0.094d0.01

Co(4) [Ar]4s0.653d4.984p0.024d0.01 [Ar]4s0.423d2.814p0.094d0.01

Co(5) [Ar]4s0.653d4.984p0.024d0.01 [Ar]4s0.423d2.814p0.094d0.01

Co(6) [Ar]4s0.653d4.984p0.024d0.01 [Ar]4s0.423d2.814p0.094d0.01
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Table S6 Natural electron configuration per atom (labeled according to Fig. 5) in Co6O4 for α-spin (left) and
β-spin (right).

α β
Co(1) [Ar]4s0.243d4.914p0.014d0.01 [Ar]4s0.243d2.634p0.024d0.01

Co(2) [Ar]4s0.163d4.964p0.024d0.01 [Ar]4s0.323d2.524p0.044d0.01

Co(3) [Ar]4s0.243d4.914p0.014d0.01 [Ar]4s0.243d2.634p0.024d0.01

Co(4) [Ar]4s0.153d4.964p0.02 [Ar]4s0.293d2.464p0.044d0.01

Co(5) [Ar]4s0.483d4.984p0.054d0.01 [Ar]4s0.243d2.464p0.044d0.01

Co(6) [Ar]4s0.483d4.984p0.054d0.01 [Ar]4s0.233d2.464p0.054d0.01

O(1) [He]2s0.972p2.843s0.013p0.01 [He]2s0.942p2.543d0.01

O(2) [He]2s0.972p2.843s0.013p0.01 [He]2s0.942p2.563d0.01

O(3) [He]2s0.972p2.843s0.013p0.01 [He]2s0.942p2.563d0.01

O(4) [He]2s0.972p2.853s0.013p0.01 [He]2s0.942p2.543d0.01

Table S7 Natural electron configuration per atom (labeled according to Fig. 5) in Co6O5 for α-spin (left) and
β-spin (right).

α β
Co(1) [Ar]4s0.143d4.974p0.01 [Ar]4s0.123d2.344p0.01

Co(2) [Ar]4s0.473d4.984p0.054d0.01 [Ar]4s0.243d2.354p0.034d0.01

Co(3) [Ar]4s0.233d4.934p0.024d0.01 [Ar]4s0.233d2.574p0.024d0.01

Co(4) [Ar]4s0.493d4.984p0.054d0.01 [Ar]4s0.233d2.354p0.03

Co(5) [Ar]4s0.153d4.964p0.01 [Ar]4s0.123d2.344p0.01

Co(6) [Ar]4s0.153d4.964p0.014d0.01 [Ar]4s0.133d2.364p0.01

O(1) [He]2s0.982p2.903s0.023p0.01 [He]2s0.952p2.52

O(2) [He]2s0.982p2.903s0.023p0.01 [He]2s0.952p2.52

O(3) [He]2s0.972p2.863s0.013p0.01 [He]2s0.942p2.543d0.01

O(4) [He]2s0.972p2.863s0.013p0.01 [He]2s0.952p2.563d0.01

O(5) [He]2s0.972p2.883s0.013p0.01 [He]2s0.952p2.54

Table S8 Natural electron configuration per atom (labeled according to Fig. 5) in Co6O6 for α-spin (left) and
β-spin (right).

α β
Co(1) [Ar]4s0.173d4.954p0.014d0.01 [Ar]4s0.183d2.384p0.024d0.01

Co(2) [Ar]4s0.213d4.934p0.01 [Ar]4s0.103d2.514p0.01

Co(3) [Ar]4s0.163d4.964p0.014d0.01 [Ar]4s0.133d2.424p0.014d0.01

Co(4) [Ar]4s0.173d4.354p0.024d0.01 [Ar]4s0.183d3.164p0.024d0.01

Co(5) [Ar]4s0.183d4.954p0.024d0.01 [Ar]4s0.193d2.424p0.034d0.01

Co(6) [Ar]4s0.213d4.934p0.01 [Ar]4s0.123d2.504p0.02

O(1) [He]2s0.962p2.763s0.013p0.01 [He]2s0.952p2.523d0.01

O(2) [He]2s0.962p2.773s0.013d0.01 [He]2s0.952p2.493d0.01

O(3) [He]2s0.972p2.863s0.013p0.01 [He]2s0.952p2.483d0.01

O(4) [He]2s0.972p2.843s0.013p0.013d0.01 [He]2s0.952p2.473d0.01

O(5) [He]2s0.972p2.873s0.013p0.013d0.01 [He]2s0.952p2.333d0.01

O(6) [He]2s0.962p2.713s0.013p0.013d0.01 [He]2s0.952p2.473d0.01

Table S9 Natural electron configuration per atom (labeled according to Fig. 5) in Co7 for α-spin (left) and
β-spin (right).

α β
Co(1) [Ar]4s0.553d4.984p0.034d0.01 [Ar]4s0.493d2.964p0.064d0.01

Co(2) [Ar]4s0.583d4.984p0.02 [Ar]4s0.443d2.954p0.04

Co(3) [Ar]4s0.653d4.994p0.02 [Ar]4s0.473d2.664p0.064d0.01

Co(4) [Ar]4s0.603d4.984p0.024d0.01 [Ar]4s0.493d2.874p0.054d0.01

Co(5) [Ar]4s0.533d4.984p0.034d0.01 [Ar]4s0.393d3.004p0.05

Co(6) [Ar]4s0.453d4.984p0.01 [Ar]4s0.503d2.964p0.01

Co(7) [Ar]4s0.543d4.984p0.034d0.01 [Ar]4s0.473d2.964p0.064d0.01
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Table S10 Natural electron configuration per atom (labeled according to Fig. 5) in Co7O3 for α-spin (left)
and β-spin (right).

α β
Co(1) [Ar]4s0.273d4.944p0.034d0.01 [Ar]4s0.333d2.904p0.074d0.01

Co(2) [Ar]4s0.223d4.894p0.014d0.01 [Ar]4s0.273d2.774p0.024d0.01

Co(3) [Ar]4s0.283d4.954p0.034d0.01 [Ar]4s0.343d2.794p0.084d0.02

Co(4) [Ar]4s0.233d4.914p0.014d0.01 [Ar]4s0.223d2.644p0.034d0.01

Co(5) [Ar]4s0.233d4.894p0.014d0.01 [Ar]4s0.263d2.784p0.024d0.01

Co(6) [Ar]4s0.283d4.954p0.034d0.01 [Ar]4s0.333d2.774p0.084d0.01

Co(7) [Ar]4s0.463d4.964p0.01 [Ar]4s0.613d2.994p0.02

O(1) [He]2s0.952p2.813s0.013p0.01 [He]2s0.942p2.553d0.01

O(2) [He]2s0.952p2.803s0.013p0.01 [He]2s0.942p2.603d0.01

O(3) [He]2s0.952p2.793s0.013p0.01 [He]2s0.942p2.593d0.01

Table S11 Natural electron configuration per atom (labeled according to Fig. 5) in Co7O4 for α-spin (left)
and β-spin (right).

α β
Co(1) [Ar]4s0.223d4.914p0.024d0.01 [Ar]4s0.263d2.734p0.034d0.01

Co(2) [Ar]4s0.233d4.904p0.014d0.01 [Ar]4s0.273d2.734p0.024d0.01

Co(3) [Ar]4s0.213d4.914p0.014d0.01 [Ar]4s0.263d2.794p0.024d0.01

Co(4) [Ar]4s0.233d4.914p0.014d0.01 [Ar]4s0.253d2.664p0.034d0.01

Co(5) [Ar]4s0.483d4.974p0.044d0.01 [Ar]4s0.343d2.554p0.084d0.01

Co(6) [Ar]4s0.553d4.984p0.034d0.01 [Ar]4s0.403d2.554p0.01

Co(7) [Ar]4s0.223d4.924p0.024d0.01 [Ar]4s0.233d2.634p0.044d0.01

O(1) [He]2s0.952p2.803p0.01 [He]2s0.942p2.573d0.01

O(2) [He]2s0.952p2.803s0.013p0.01 [He]2s0.942p2.593d0.01

O(3) [He]2s0.952p2.823p0.01 [He]2s0.932p2.553d0.01

O(4) [He]2s0.962p2.853s0.013p0.01 [He]2s0.932p2.57

Table S12 Natural electron configuration per atom (labeled according to Fig. 5) in Co7O5 for α-spin (left)
and β-spin (right).

α β
Co(1) [Ar]4s0.263d4.884p0.014d0.01 [Ar]4s0.273d2.714p0.024d0.01

Co(2) [Ar]4s0.233d4.894p0.014d0.01 [Ar]4s0.283d2.744p0.024d0.01

Co(3) [Ar]4s0.223d4.934p0.024d0.01 [Ar]4s0.223d2.614p0.044d0.01

Co(4) [Ar]4s0.223d4.904p0.014d0.01 [Ar]4s0.263d2.784p0.024d0.01

Co(5) [Ar]4s0.243d4.904p0.014d0.01 [Ar]4s0.313d2.654p0.044d0.01

Co(6) [Ar]4s0.163d4.204p0.01 [Ar]4s0.243d3.404p0.034d0.01

Co(7) [Ar]4s0.153d4.964p0.014d0.01 [Ar]4s0.153d2.424p0.024d0.01

O(1) [He]2s0.952p2.803s0.013p0.01 [He]2s0.942p2.603d0.01

O(2) [He]2s0.942p2.813s0.013p0.01 [He]2s0.932p2.563d0.01

O(3) [He]2s0.942p2.793p0.013d0.01 [He]2s0.942p2.593d0.01

O(4) [He]2s0.952p2.723s0.013p0.01 [He]2s0.952p2.61

O(5) [He]2s0.952p2.743s0.013p0.01 [He]2s0.952p2.573d0.01
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4 Beam profiles
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Fig. S3 Beam profiles of all identified ConOm clusters (part one of three). The red and blue solid lines cor-
respond to the Gaussian smoothened (FWHM = 5 mm) intensities at detector positions z with and without
magnetic field, respectively. The data has been corrected for the non-uniform ionization profile, after back-
ground subtraction. The background was estimated to correspond to the zero-intensity offset of the Gaussian
smoothed off profile. The green dashed curves represent the best suiting ARRM (if applicable).
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Fig. S4 Beam profiles of all identified ConOm clusters (part two of three). The red and blue solid lines cor-
respond to the Gaussian smoothened (FWHM = 5 mm) intensities at detector positions z with and without
magnetic field, respectively. The data has been corrected for the non-uniform ionization profile, after back-
ground subtraction. The background was estimated to correspond to the zero-intensity offset of the Gaussian
smoothed off profile.
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Fig. S5 Beam profiles of all identified ConOm clusters (part three of three). The red and blue solid lines
correspond to the Gaussian smoothened (FWHM = 5 mm) intensities at detector positions z with and with-
out magnetic field, respectively. The data has been corrected for the non-uniform ionization profile, after
background subtraction. The background was estimated to correspond to the zero-intensity offset of the
Gaussian smoothed off profile.
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