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The columns refer to the associated .csv  files.
	Fig 2
	Varieties of field Zeeman profiles

	
	Condition
	
	Description
	Units

	Top
	Sign +
	The three curves are simple  plots of the  equation



	Dimensionless

	
	= 0
	
	

	Middle
	Sign -
	
	

	
	= -0.5
	
	

	Bottom
	Sign -
	
	

	
	= -1
	
	

	
	
	
	
	



	Fig 3
	Atomic trajectories for basic model

	
	Column
	Condition

	Description
	Units

	
	A
	Initial speed  60 m/s
	z position 
	m

	
	B
	
	Speed vz 
	m/s

	
	C
	Initial speed  78 m/s
	z position 
	m

	
	D
	
	Speed vz 
	m/s

	
	E
	Initial speed  96 m/s
	z position 
	m

	
	F
	
	Speed vz 
	m/s

	
	G
	And so on, filling 16 pairs of columns up to a maximum initial speed of 330 m/s
	

	
	H
	
	



	Fig 6
	Comparison of measured magnetic field with ideal field

	
	Column
	Condition

	Description
	Units

	
	A
	Theory
	z position 
	m

	
	B
	
	Ideal field Yb
	Gauss

	
	C
	
	Ideal field Cs
	Gauss

	
	
	
	
	

	
	D
	Experiment
	z position 
	m

	
	
	
	
	

	
	E
	
	Measured field Yb
	Gauss

	
	F
	
	Measured field Cs
	Gauss

	
	
	
	
	

	
	D
	
	z position 
	m

	
	G
	
	Residuals Yb
	Gauss

	
	H
	
	Residuals Cs
	Gauss

	
	
	
	
	




	Fig 7
	Trajectories of a ‘bad’ slower

	
	Column
	Condition

	Description
	Units

	
	A
	Initial speed  40 m/s
	z position 
	m

	
	B
	
	Speed vz 
	m/s

	
	C
	Initial speed  60 m/s
	z position 
	m

	
	D
	
	Speed vz 
	m/s

	
	E
	Initial speed  80 m/s
	z position 
	m

	
	F
	
	Speed vz 
	m/s

	
	G
	And so on, filling 75 pairs of columns with data for 75 atoms launched with a variety of initial speeds up to 320 m/s and a variety of  initial directions (five different angles for each initial speed).
	

	
	H
	
	




	Fig 8a
	Trajectories of an optimised, realistic slower

	
	Column
	Condition

	Description
	Units

	
	A
	Initial speed  ~40 m/s
	z position 
	m

	
	B
	
	Speed vz 
	m/s

	
	C
	Initial speed  ~60 m/s
	z position 
	m

	
	D
	
	Speed vz 
	m/s

	
	E
	Initial speed  ~80 m/s
	z position 
	m

	
	F
	
	Speed vz 
	m/s

	
	G
	And so on, filling 45 pairs of columns with data for 45 atoms launched with a variety of initial speeds up to 320 m/s and a variety of  initial directions (three different angles for each initial speed).
	

	
	H
	
	




	Fig 8b
	Simulation of transverse positions in an optimised, realistic slower

	
	Column
	Condition

	Description
	Units

	
	A
	Initial speed  ~40 m/s
	z position 
	m

	
	B
	
	x position 
	m

	
	C
	Initial speed  ~60 m/s
	z position 
	m

	
	D
	
	x position 
	m

	
	E
	Initial speed  ~80 m/s
	z position 
	m

	
	F
	
	x position 
	m

	
	G
	And so on, filling 45 pairs of columns with data for 45 atoms launched with a variety of initial speeds up to 320 m/s and a variety of initial directions (three different angles for each initial speed).
	

	
	H
	
	




	Fig 8c
	Simulation of Zeeman slowing efficiency versus Zeeman laser detuning

	
	Column
	Condition

	Description
	Units

	
	A
	Zeeman laser power 50 mW
	Detuning 
	MHz

	
	B
	
	Number of atoms below 10 m/s 
	

	
	C
	Zeeman laser power 40 mW
	Detuning 
	MHz

	
	D
	
	Number of atoms below 10 m/s 
	

	
	E
	Zeeman laser power 30 mW
	Detuning 
	MHz

	
	F
	
	Number of atoms below 10 m/s 
	

	
	G
	Zeeman laser power 25 mW
	Detuning 
	MHz

	
	H
	
	Number of atoms below 10 m/s 
	

	
	I
	Zeeman laser power 22 mW
	Detuning 
	MHz

	
	J
	
	Number of atoms below 10 m/s 
	




	Fig 8d-f
	Simulation of slower exit speeds versus laser detuning

	
	Column
	Condition

	Description
	Units

	9d
	A
	Zeeman laser detuning
 -592 MHz
	Exit velocity
	m/s

	
	B
	
	Number of atoms at above exit velocity 
	

	
	
	
	
	

	9e
	A
	Zeeman laser detuning
 -596 MHz
	Exit velocity
	m/s

	
	B
	
	Number of atoms at above exit velocity 
	

	
	
	
	
	

	9f
	A
	Zeeman laser detuning
 -608 MHz
	Exit velocity
	m/s

	
	B
	
	Number of atoms at above exit velocity 
	

	
	
	
	
	




	Fig 9
	Calculated magnetic field profiles for individual coil sets

	
	Column
	Condition

	Description
	Units

	
	A
	
	z position 
	m

	
	B
	
	Total field 
	Gauss

	
	C
	
	Solenoid
	Gauss

	
	D
	
	Coils 1 and 2 
	Gauss

	
	E
	
	Coil 3
	Gauss

	
	F
	
	Coil 4
	Gauss

	
	
	
	
	

	
	
	
	
	






	Fig 10
	MOT loading (fluorescence) versus time

	
	Column
	Condition

	Description
	Units

	
	A
	Cs loading
	Time
	s

	
	B
	
	Number of atoms in MOT from calibrated fluorescence 
	x 108

	
	
	
	
	

	
	C
	Yb loading
	Time
	s

	
	D
	
	Number of atoms in MOT from calibrated fluorescence 
	x 109

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	






	Fig 11
	MOT fluorescence versus Zeeman coil currents

	
	Column
	Description
	Units
	

	11a
	A
	Current in Zeeman coils 1 and 2
	Amp
	

	
	B
	MOT fluorescence after 3 second load
	Arbitrary units
	

	
	C
	 Statistical uncertainty on column B
	Arbitrary units
	

	
	D
	Current for guide to eye A&B
	Amp
	

	
	E
	MOT fluorescence for guide to eye A&B
	Arbitrary units
	

	
	
	
	
	

	11b
	G
	Current in Zeeman coil 3
	Amp
	

	
	H
	MOT fluorescence after 3 second load
	Arbitrary units
	

	
	I
	 Statistical uncertainty on column H
	Arbitrary units
	

	
	J
	Current for guide to eye G&H
	Amp
	

	
	K
	MOT fluorescence for guide to eye G&H
	Arbitrary units
	

	
	
	
	
	

	11c
	M
	Current in Zeeman coil 4
	Amp
	

	
	N
	MOT fluorescence after 3 second load
	Arbitrary units
	

	
	O
	 Statistical uncertainty on column N
	Arbitrary units
	

	
	P
	Current for guide to eye M&N
	Amp
	

	
	Q
	MOT fluorescence for guide to eye M&N
	Arbitrary units
	

	
	
	
	
	

	11d
	S
	Current in Zeeman solenoid
	Amp
	

	
	T
	MOT fluorescence after 3 second load
	Arbitrary units
	

	
	U
	 Statistical uncertainty on column T
	Arbitrary units
	

	
	V
	Current for guide to eye S&T
	Amp
	

	
	W
	MOT fluorescence for guide to eye S&T
	Arbitrary units
	

	
	
	
	
	



	Fig 12
	MOT fluorescence versus laser detuning @ various laser powers

	
	Column
	Condition
Laser power
	Description
	Units

	
	A
	69 mW
	Zeeman laser detuning
	MHz

	
	B
	
	MOT fluorescence after 3 second load
	Arbitrary units

	
	C
	
	 Statistical uncertainty on column B
	Arbitrary units

	
	D&E
	
	Line to guide eye (x & y axes)
	

	
	
	
	
	

	
	G
	60.5 mW
	Zeeman laser detuning
	MHz

	
	H
	
	MOT fluorescence after 3 second load
	Arbitrary units

	
	I
	
	 Statistical uncertainty on column F
	Arbitrary units

	
	J&K
	
	Line to guide eye (x & y axes)
	

	
	
	
	
	

	
	M
	42.5 mW
	Zeeman laser detuning
	MHz

	
	N
	
	MOT fluorescence after 3 second load
	Arbitrary units

	
	O
	
	 Statistical uncertainty on column J
	Arbitrary units

	
	P&Q
	
	Line to guide eye (x & y axes)
	

	
	
	
	
	

	
	S
	35 mW
	Zeeman laser detuning
	MHz

	
	T
	
	MOT fluorescence after 3 second load
	Arbitrary units

	
	U
	
	 Statistical uncertainty on column N
	Arbitrary units

	
	V&W
	
	Line to guide eye (x & y axes)
	

	
	
	
	
	





	Fig 13
	MOT fluorescence versus laser power @ various laser detunings

	
	Column
	Condition
Laser detuning
	Description
	Units

	
	A
	571 MHz
	Zeeman laser power
	mW

	
	B
	
	MOT fluorescence after 3 second load
	Arbitrary units

	
	C
	
	 Statistical uncertainty on column B
	Arbitrary units

	
	D&E
	
	Line to guide eye (x & y axes)
	

	
	
	
	
	

	
	G
	577 MHz
	Zeeman laser power
	mW

	
	H
	
	MOT fluorescence after 3 second load
	Arbitrary units

	
	I
	
	 Statistical uncertainty on column F
	Arbitrary units

	
	J&K
	
	Line to guide eye (x & y axes)
	

	
	
	
	
	

	
	M
	587 MHz
	Zeeman laser power
	mW

	
	N
	
	MOT fluorescence after 3 second load
	Arbitrary units

	
	O
	
	 Statistical uncertainty on column J
	Arbitrary units

	
	P&Q
	
	Line to guide eye (x & y axes)
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	Fig 14
	Damping to stable trajectory

	
	Column
	Condition

	Description
	Units

	
	A
	Initial speed  290 m/s
	z position 
	m

	
	B
	
	Speed vz 
	m/s

	
	C
	Initial speed  291 m/s
	z position 
	m

	
	D
	
	Speed vz 
	m/s

	
	E
	Initial speed  292 m/s
	z position 
	m

	
	F
	
	Speed vz 
	m/s

	
	G
	And so on, filling 22 pairs of columns up to a maximum initial speed of 310 m/s, except for the last columns AQ  to AT which show the design capture envelope (AQ and AR) and the upper stability line (AS and AT).
	
	

	
	H
	
	
	




	Fig 15
	Comparison of models: speed residuals versus distance

	
	Column
	Condition

	Description
	Units

	
	A
	Basic model
	Atom z position
	m

	
	B
	
	Atom speed residual
	m/s

	
	
	
	
	

	
	C
	Model with 
	Atom z position
	m

	
	D
	
	Atom speed residual x10
	m/s

	
	
	
	
	

	
	E
	Model with 
	Atom z position
	m

	
	F
	
	Atom speed residual x10
	m/s
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