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Fields Used in the Model 

For z2 < z↓𝑠↑2 :


𝑩= (Bωcos(ω𝑡)− 1/2 𝑥π𝐵𝑚/zs  
sin (π𝑧/zs  ) ) 𝒊


+ (𝐵ωsin (ω𝑡)− 1/2 𝑦π𝐵𝑚/zs  
sin (π𝑧/zs  )  )𝒋


+ (𝐵𝑚(1− cos(π𝑧/zs  ) )+𝐵0)𝒌


𝑬= ωBω(𝑥cos(ω𝑡)+𝑦sin(ω𝑡)𝒌




	
	

For z2 ≥ z↓s↑2  (escaped):

𝑩=(2𝐵𝑚+𝐵0)𝒌


𝑬=𝟎




Simulation Parameters 
Bω = 10 Gauss  
B0 = 200 Gauss
Rm = 10 (Bm = 900 Gauss)
ω = 5x107 rad/s
n = 1x1019 m-3
lnΛ = 10 
rs = 5 cm
zs = 45 cm
ν = nπ𝑒↑4 lnΛ/ 𝑚↑2 𝑣↑3 	(electron-ion	
collisions	only)	
	
	
	

Electrons	ini=alize	with	random	posi=ons	on	the	
z=0	disk	(with	radius	rs),	and	are	given	spherically	
distributed	random	veloci=es,	all	with	iden=cal	
energies.	



Escaping Electrons 

•  Electrons	star=ng	with	higher	
energies	are	far	more	likely	to	
be	trapped.	

• Most	low	energy	electrons	
escape	only	aIer	two	cycles	of	
the	Rotamak	(~250	ns).	



Electron Heating 

•  Electrons	ini=ally	under	~500eV	
heat	rapidly	within	two	cycles,	
and	then	level	off.	

•  Further	very	gradual	hea=ng	is	
due	to	scaPering,	taking	around	a	
quarter	of	a	millisecond	un=l	most	
of	the	par=cles	have	escaped.	



Heating Within the First Two Cycles 



Future Work 

•  Find	out	how	the	hea=ng	rates	change	with	the	simula=on	
parameters,	especially	with	the	value	of	Bω.

•  Ini=alize	the	par=cles	outside	of	the	boPle	like	in	the	machine.	
•  Find	rate	of	energy	dissipa=on	via	escaping	par=cles.	


