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➤	La1ce	
					●	La1ce	version:	FCCee_t_82_by2_1a_nosol_DS_2	by	K.	
Oide	
					●	Error	seeds	in	ver,cal	offsets	of	S{DF}*	to	generate	
ver,cal	emiMance	
➤	Analysis	of	la1ce	nonlinearity	(LN)	
					●	FMA	
					●	Resonance	driving	terms	(RDTs)	calcula,ons	using	PTC	
➤	Beam-beam	simula,ons	
					●	SAD:	beam-beam	+	la1ce	
➤	Summary	



3

➤	La1ce	ver.	FCCee_t_82_by2_1a_nosol_DS_2	
					●	Bare	la1ce:	βx*=1m,	βy*=2mm	
					●	Start	point	for	tracking:	FRF	
					●	Tracking:	SAD	+	NAFF,	1024	turns	

1. FMA
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➤	La1ce	ver.	FCCee_t_82_by2_1a_nosol_DS_2	
					●	Bare	la1ce:	βx*=1m,	βy*=2mm	
					●	Start	point	for	tracking:	IP	
					●	Tracking:	SAD	+	NAFF,	1024	turns	

1. FMA

δ=0:

δ=2σp:
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Footprint	in	tune	
space	is	hard	to	obtain,	
indica,ng	that	star,ng	
tracking	from	IP	is	not	
good.
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➤	La1ce	ver.	FCCee_t_82_by2_1a_nosol_DS_2	
					●	Bare	la1ce	+	Error	seed	#25	
					●	Start	point	for	tracking:	FRF	
					●	Tracking:	SAD	+	NAFF,	1024	turns	

1. FMA
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➤	La1ce	ver.	FCCee_t_82_by2_1a_nosol_DS_2	
					●	Bare	la1ce	+	Error	seed	#3	
					●	Start	point	for	tracking:	FRF	
					●	Tracking:	SAD	+	NAFF,	1024	turns	

1. FMA

δ=0:

δ=2σp:
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➤	La1ce	ver.	FCCee_t_82_by2_1a_nosol_DS_2	
					●	Here	error	seeds	in	ver,cal	offsets	of	S{DF}*	are	used	to	
generate	ver,cal	emiMance	
					●	But	op,cs	correc,ons	might	also	be	necessary,	such	as	
local	coupling	at	IP,	dispersion	func,on…	

1. FMA
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➤	La1ce	ver.	FCCee_t_82_by2_1a_nosol_DS_2	
					●	Compare	with	D.	Sha,lov’s	results	[Refer	to	talk	at	36th	FCC-
ee	op,cs	design	mee,ng]:	Aperture	almost	agrees,	but	some	
discrepancy	in	footprint	in	tune	space.	
					●	Hamiltonian	(maps)	for	each	type	of	element	
					●	Integra,on	algorithm	and	Number	of	slices	

1. FMA
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SAD:

Accelera,cum	
by	P.	Piminov:

Refer	to	D.	Sha,lov,	36th	FCC-ee	op,cs	design	mee,ng	
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➤	La1ce	ver.	FCCee_t_82_by2_1a_nosol_DS_2	
					●	Compare	with	D.	Sha,lov’s	results	[Refer	to	talk	at	36th	FCC-ee	op,cs	
design	mee,ng]:	Loss	of	DA	is	smaller	in	SAD.	
					●	DA	also	depends	on	tracking	turns:	1024	in	SAD	and	2048	in	thin	
slices	tracking	
					●	Since	damping	turns	are	the	order	of	100,	likely	we	can	conclude	
that	coupling	does	not	cause	much	loss	in	DA	(?)	

1. FMA

SAD Thin	slices	[D.	Sha,lov]
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➤	Resonance	driving	terms	(RDTs)	indicate	la1ce	nonlinearity	

2. RDTs
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➤	RDTs	indicate	la1ce	nonlinearity	

2. RDTs
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➤	RDTs	indicate	la1ce	nonlinearity	

2. RDTs
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➤	La1ce	ver.	FCCee_t_82_by2_1a_nosol_DS_2	
					●	No	significant	changes	in	RDTs	up	to	4th	order	due	to	errors	in	
ver,cal	offsets	of	S{DF}*.	5th	and	higher-order	RDTs	may	dominate	
the	nonlinear	dynamics	
					●	It	might	be	interes,ng	to	study	la1ce	nonlinearity	aner	op,cs	
correc,ons	with	more	errors	in	magnets.	

2. RDTs
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➤	La1ce	ver.	FCCee_t_82_by2_1a_nosol_DS_2	
					●	Possible	interplay	of	beam-beam	resonances	and	RDTs	in	la1ce	
					●	EmiMance	growth	due	to	beam-beam	resonances	[K.	Ohmi	has	a	
code	to	analyse	it]	

2. RDTs
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➤	FCCee_t_82_by2_1a_nosol_DS_2	
					●	Significant	lum.	loss	due	to	la1ce	nonlinearity	[to	be	
understood]	
					●	With	errors:	Local	coupling	and	dispersion	at	IP	not	
corrected;	Use	radia,on	damping/excita,on	matrices	

3. BB simulations
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➤	Par,cle	losses	in	tracking	
					●	Nominal	Np=1.7E11,	βx*=1m,	βy*=2mm	
					●	Beamstrahlung	effect	with	finite	DA	cause	par,cle	losses	
					●	Loss	rate	depend	on	β*x,y,	and	DA	
					●	Life,me	seems	acceptable	from	previous	studies
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FCCee_t_65_26_1_2 FCCee_t_82_by2_1a_nosol_DS_2

3. BB simulations
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Refer	to	D.	Zhou,	FCC	week	2016



➤	Par,cle	losses	in	tracking	
					●	Alterna,ve	es,mate:	weak-strong	simula,on	[K.	Ohmi]

17

3. BB simulations

Refer	to	K.	Ohmi,	37th	FCC-ee	op,cs	design	mee,ng



4. Summary
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➤	FMA	
				●	Compared	with	D.	Sha,lov’s	results,	discrepancies	seem	
understandable	
➤	RDTs	
				●	5th	and	high-order	RDTs	from	errors	in	ver,cal	offsets	of	S{DF}*	
				●	Possible	to	study	interplay	of	RDTs	and	beam-beam	resonances	
➤	Luminosity	and	life,me	
				●	Lum.	loss	for	new	la1ce	to	be	understood	
				●	Need	op,cs	correc,on	with	errors	in	ver,cal	offsets	of	S{DF}*


