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➤	Simula(on	of	CSR,	LSC	and	TSC	effects	using	SAD	
					*	Use	new	magnet	layout	
					*	Use	Gaussian	fi@ed	beam	sizes	for	LSC/TSC	effects	
➤	Models	for	LSC	and	TSC	
➤	Summary	
➤	To-Do	list
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ELEGANT	files	(Nakamura-san):	
beam	line:	fel_arcR56_-0.1m_ML2ph_0deg.lte	
run	setup:	fel_arcR56_-0.1m_ML2ph_0deg.ele	
beam	ini(al	distribu(on:	5MeV_2ps_100k_new.sdds	(#	of	par(cles:	1e5)

!	p_central	=	19.582453	(elegant)	
MOMENTUM	=	10.0066	MEV;	!	SAD	

Arc	R56	=	-0.1	m

w/o	TSC
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ELEGANT	files	(Nakamura-san):	
beam	line:	fel_arcR56_-0.1m_ML2ph_0deg.lte	
run	setup:	fel_arcR56_-0.1m_ML2ph_0deg.ele	
beam	ini(al	distribu(on:	5MeV_2ps_100k_new.sdds	(#	of	par(cles:	1e5)

!	p_central	=	19.582453	(elegant)	
MOMENTUM	=	10.0066	MEV;	!	SAD	

Arc	R56	=	-0.1	m

w/	TSC	
(WSPAC)

Thanks	to	K.	Oide:	devel	version	of	SAD:	
h@ps://github.com/KatsOide/SAD.git
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rms	energy	spread:	
*	CSR	is	remarkable	in	the	arc	
*	LSC	is	most	important	
*	TSC	is	also	remarkable	(Mechanism:	LSC	depends	on	transverse	beam	sizes)

Simula(on	of	CSR,	LSC	and	TSC	effects	using	SAD

Tracking	with	WSPAC	using	SAD:	
*	Weak-strong	model	
*	Nonlinear	space-charge	force	with	3D	
Gaussian	distribu(on	
*	Beam	sizes	given	by	op(cs	with	ini(al	
emi@ances	and	Twiss	func(ons
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Simula(on	of	CSR,	LSC	and	TSC	effects	using	SAD
rms	bunch	length:	
*	Bunch	length	is	coupled	to	energy	spread	
*	TSC	plays	a	role	(Mechanism:	LSC	depends	on	transverse	beam	sizes)

Old	magnet	layout

Comment:	
R56	is	the	main	reason	for	different	
behavior	of	s-dependent	bunch	length?

From	D.	Zhou’s	talk	in	cERL-FEL	meeting,	May	26,	2020
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Horizontal	emi@ance	(normalized):	
*	Hor.	emi@ance	is	coupled	to	long.	
because	of	non-zero	dispersion	in	the	
arc	sec(on

Ver(cal	emi@ance	(normalized):	
*	Small	change	along	the	beam	line	
w/o	TSC	
*	TSC	makes	big	difference	
(reasonable?)	
*	Mechanism	to	be	understood	

Simula(on	of	CSR,	LSC	and	TSC	effects	using	SAD
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Horizontal	rms	beam	size:	
*	Hor.	beam	size	is	coupled	to	
longitudinal	because	of	dispersion	and	
energy	spread	
*	TSC	is	important

Ver(cal	rms	beam	size:	
*	Almost	independent	w/o	TSC	
*	Reasonable:	No	coupling	between	Y	
and	Z/X	
*	TSC	is	important

Simula(on	of	CSR,	LSC	and	TSC	effects	using	SAD
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Simula(on	of	CSR,	LSC	and	TSC	effects	using	SAD	
rms	vs.	Gaussian	fi@ed	beam	sizes
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1D	LSC	impedance	model:	
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b =
yq

2(�2
x � �2

y)
<latexit sha1_base64="mobwJQ8gDhbIkoccapOF9AVmKN0=">AAACFHicbZDLSsNAFIYnXmu9RV26CRahIpYkCLoRim5cVrAXaNIwmU7aoTNJnJmIIeQh3Pgqblwo4taFO9/GaZuFtv4w8PGfczhzfj+mREjT/NYWFpeWV1ZLa+X1jc2tbX1ntyWihCPcRBGNeMeHAlMS4qYkkuJOzDFkPsVtf3Q1rrfvMRckCm9lGmOXwUFIAoKgVJanH/sXTsAhytI8c8Qdl5lddQQZMOg99OyTAtOefZTnnl4xa+ZExjxYBVRAoYanfzn9CCUMhxJRKETXMmPpZpBLgijOy04icAzRCA5wV2EIGRZuNjkqNw6V0zeCiKsXSmPi/p7IIBMiZb7qZFAOxWxtbP5X6yYyOHczEsaJxCGaLgoSasjIGCdk9AnHSNJUAUScqL8aaAhVRlLlWFYhWLMnz0PLrlmKb04r9csijhLYBwegCixwBurgGjRAEyDwCJ7BK3jTnrQX7V37mLYuaMXMHvgj7fMHFque0A==</latexit><latexit sha1_base64="mobwJQ8gDhbIkoccapOF9AVmKN0=">AAACFHicbZDLSsNAFIYnXmu9RV26CRahIpYkCLoRim5cVrAXaNIwmU7aoTNJnJmIIeQh3Pgqblwo4taFO9/GaZuFtv4w8PGfczhzfj+mREjT/NYWFpeWV1ZLa+X1jc2tbX1ntyWihCPcRBGNeMeHAlMS4qYkkuJOzDFkPsVtf3Q1rrfvMRckCm9lGmOXwUFIAoKgVJanH/sXTsAhytI8c8Qdl5lddQQZMOg99OyTAtOefZTnnl4xa+ZExjxYBVRAoYanfzn9CCUMhxJRKETXMmPpZpBLgijOy04icAzRCA5wV2EIGRZuNjkqNw6V0zeCiKsXSmPi/p7IIBMiZb7qZFAOxWxtbP5X6yYyOHczEsaJxCGaLgoSasjIGCdk9AnHSNJUAUScqL8aaAhVRlLlWFYhWLMnz0PLrlmKb04r9csijhLYBwegCixwBurgGjRAEyDwCJ7BK3jTnrQX7V37mLYuaMXMHvgj7fMHFque0A==</latexit><latexit sha1_base64="mobwJQ8gDhbIkoccapOF9AVmKN0=">AAACFHicbZDLSsNAFIYnXmu9RV26CRahIpYkCLoRim5cVrAXaNIwmU7aoTNJnJmIIeQh3Pgqblwo4taFO9/GaZuFtv4w8PGfczhzfj+mREjT/NYWFpeWV1ZLa+X1jc2tbX1ntyWihCPcRBGNeMeHAlMS4qYkkuJOzDFkPsVtf3Q1rrfvMRckCm9lGmOXwUFIAoKgVJanH/sXTsAhytI8c8Qdl5lddQQZMOg99OyTAtOefZTnnl4xa+ZExjxYBVRAoYanfzn9CCUMhxJRKETXMmPpZpBLgijOy04icAzRCA5wV2EIGRZuNjkqNw6V0zeCiKsXSmPi/p7IIBMiZb7qZFAOxWxtbP5X6yYyOHczEsaJxCGaLgoSasjIGCdk9AnHSNJUAUScqL8aaAhVRlLlWFYhWLMnz0PLrlmKb04r9csijhLYBwegCixwBurgGjRAEyDwCJ7BK3jTnrQX7V37mLYuaMXMHvgj7fMHFque0A==</latexit><latexit sha1_base64="mobwJQ8gDhbIkoccapOF9AVmKN0=">AAACFHicbZDLSsNAFIYnXmu9RV26CRahIpYkCLoRim5cVrAXaNIwmU7aoTNJnJmIIeQh3Pgqblwo4taFO9/GaZuFtv4w8PGfczhzfj+mREjT/NYWFpeWV1ZLa+X1jc2tbX1ntyWihCPcRBGNeMeHAlMS4qYkkuJOzDFkPsVtf3Q1rrfvMRckCm9lGmOXwUFIAoKgVJanH/sXTsAhytI8c8Qdl5lddQQZMOg99OyTAtOefZTnnl4xa+ZExjxYBVRAoYanfzn9CCUMhxJRKETXMmPpZpBLgijOy04icAzRCA5wV2EIGRZuNjkqNw6V0zeCiKsXSmPi/p7IIBMiZb7qZFAOxWxtbP5X6yYyOHczEsaJxCGaLgoSasjIGCdk9AnHSNJUAUScqL8aaAhVRlLlWFYhWLMnz0PLrlmKb04r9csijhLYBwegCixwBurgGjRAEyDwCJ7BK3jTnrQX7V37mLYuaMXMHvgj7fMHFque0A==</latexit>

r =
�y

�x
<latexit sha1_base64="tDqySTXnFOGd+JR3PQu3ADsTq5Y=">AAACBHicbZDLSsNAFIYnXmu9RV12M1gEVyURQTdC0Y3LCvYCTQiT6aQdOjMJMxMxhCzc+CpuXCji1odw59s4bSNo6w8DH/85hzPnDxNGlXacL2tpeWV1bb2yUd3c2t7Ztff2OypOJSZtHLNY9kKkCKOCtDXVjPQSSRAPGemG46tJvXtHpKKxuNVZQnyOhoJGFCNtrMCuyQsvkgjnnqJDjoKs+KH7IrDrTsOZCi6CW0IdlGoF9qc3iHHKidCYIaX6rpNoP0dSU8xIUfVSRRKEx2hI+gYF4kT5+fSIAh4ZZwCjWJonNJy6vydyxJXKeGg6OdIjNV+bmP/V+qmOzv2ciiTVRODZoihlUMdwkggcUEmwZpkBhCU1f4V4hEwm2uRWNSG48ycvQuek4Rq+Oa03L8s4KqAGDsExcMEZaIJr0AJtgMEDeAIv4NV6tJ6tN+t91rpklTMH4I+sj2/V4JjZ</latexit><latexit sha1_base64="tDqySTXnFOGd+JR3PQu3ADsTq5Y=">AAACBHicbZDLSsNAFIYnXmu9RV12M1gEVyURQTdC0Y3LCvYCTQiT6aQdOjMJMxMxhCzc+CpuXCji1odw59s4bSNo6w8DH/85hzPnDxNGlXacL2tpeWV1bb2yUd3c2t7Ztff2OypOJSZtHLNY9kKkCKOCtDXVjPQSSRAPGemG46tJvXtHpKKxuNVZQnyOhoJGFCNtrMCuyQsvkgjnnqJDjoKs+KH7IrDrTsOZCi6CW0IdlGoF9qc3iHHKidCYIaX6rpNoP0dSU8xIUfVSRRKEx2hI+gYF4kT5+fSIAh4ZZwCjWJonNJy6vydyxJXKeGg6OdIjNV+bmP/V+qmOzv2ciiTVRODZoihlUMdwkggcUEmwZpkBhCU1f4V4hEwm2uRWNSG48ycvQuek4Rq+Oa03L8s4KqAGDsExcMEZaIJr0AJtgMEDeAIv4NV6tJ6tN+t91rpklTMH4I+sj2/V4JjZ</latexit><latexit sha1_base64="tDqySTXnFOGd+JR3PQu3ADsTq5Y=">AAACBHicbZDLSsNAFIYnXmu9RV12M1gEVyURQTdC0Y3LCvYCTQiT6aQdOjMJMxMxhCzc+CpuXCji1odw59s4bSNo6w8DH/85hzPnDxNGlXacL2tpeWV1bb2yUd3c2t7Ztff2OypOJSZtHLNY9kKkCKOCtDXVjPQSSRAPGemG46tJvXtHpKKxuNVZQnyOhoJGFCNtrMCuyQsvkgjnnqJDjoKs+KH7IrDrTsOZCi6CW0IdlGoF9qc3iHHKidCYIaX6rpNoP0dSU8xIUfVSRRKEx2hI+gYF4kT5+fSIAh4ZZwCjWJonNJy6vydyxJXKeGg6OdIjNV+bmP/V+qmOzv2ciiTVRODZoihlUMdwkggcUEmwZpkBhCU1f4V4hEwm2uRWNSG48ycvQuek4Rq+Oa03L8s4KqAGDsExcMEZaIJr0AJtgMEDeAIv4NV6tJ6tN+t91rpklTMH4I+sj2/V4JjZ</latexit><latexit sha1_base64="tDqySTXnFOGd+JR3PQu3ADsTq5Y=">AAACBHicbZDLSsNAFIYnXmu9RV12M1gEVyURQTdC0Y3LCvYCTQiT6aQdOjMJMxMxhCzc+CpuXCji1odw59s4bSNo6w8DH/85hzPnDxNGlXacL2tpeWV1bb2yUd3c2t7Ztff2OypOJSZtHLNY9kKkCKOCtDXVjPQSSRAPGemG46tJvXtHpKKxuNVZQnyOhoJGFCNtrMCuyQsvkgjnnqJDjoKs+KH7IrDrTsOZCi6CW0IdlGoF9qc3iHHKidCYIaX6rpNoP0dSU8xIUfVSRRKEx2hI+gYF4kT5+fSIAh4ZZwCjWJonNJy6vydyxJXKeGg6OdIjNV+bmP/V+qmOzv2ciiTVRODZoihlUMdwkggcUEmwZpkBhCU1f4V4hEwm2uRWNSG48ycvQuek4Rq+Oa03L8s4KqAGDsExcMEZaIJr0AJtgMEDeAIv4NV6tJ6tN+t91rpklTMH4I+sj2/V4JjZ</latexit>

ψ(z):	Longitudinal	density.	For	Gaussian	distribu(on:

 (z) =
1p
2⇡�z

e
� z2

2�2
z

<latexit sha1_base64="+M3bqDIWNPAsmmSig7NcRxDWCfQ="></latexit><latexit sha1_base64="+M3bqDIWNPAsmmSig7NcRxDWCfQ="></latexit><latexit sha1_base64="+M3bqDIWNPAsmmSig7NcRxDWCfQ="></latexit><latexit sha1_base64="+M3bqDIWNPAsmmSig7NcRxDWCfQ="></latexit>

��z � �?
<latexit sha1_base64="KBTipHWMQo0eXe+1Eo0k/ShTqTA=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuSiKCLotuXFawD2hCuJlO0qEzSZiZCDV068ZfceNCEbf+gTv/xmkbQVsPDJx7zr3cuSfMOFPacb6speWV1bX1ykZ1c2t7Z9fe22+rNJeEtkjKU9kNQVHOEtrSTHPazSQFEXLaCYdXE79zR6ViaXKrRxn1BcQJixgBbaTAxl4MQgD2FIsFBPemjn8KL6MyC+yaU3emwIvELUkNlWgG9qfXT0kuaKIJB6V6rpNpvwCpGeF0XPVyRTMgQ4hpz9AEBFV+Mb1kjI+N0sdRKs1LNJ6qvycKEEqNRGg6BeiBmvcm4n9eL9fRhV+wJMs1TchsUZRzrFM8iQX3maRE85EhQCQzf8VkABKINuFVTQju/MmLpH1adw2/Oas1Lss4KugQHaET5KJz1EDXqIlaiKAH9IRe0Kv1aD1bb9b7rHXJKmcO0B9YH98jtpn5</latexit><latexit sha1_base64="KBTipHWMQo0eXe+1Eo0k/ShTqTA=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuSiKCLotuXFawD2hCuJlO0qEzSZiZCDV068ZfceNCEbf+gTv/xmkbQVsPDJx7zr3cuSfMOFPacb6speWV1bX1ykZ1c2t7Z9fe22+rNJeEtkjKU9kNQVHOEtrSTHPazSQFEXLaCYdXE79zR6ViaXKrRxn1BcQJixgBbaTAxl4MQgD2FIsFBPemjn8KL6MyC+yaU3emwIvELUkNlWgG9qfXT0kuaKIJB6V6rpNpvwCpGeF0XPVyRTMgQ4hpz9AEBFV+Mb1kjI+N0sdRKs1LNJ6qvycKEEqNRGg6BeiBmvcm4n9eL9fRhV+wJMs1TchsUZRzrFM8iQX3maRE85EhQCQzf8VkABKINuFVTQju/MmLpH1adw2/Oas1Lss4KugQHaET5KJz1EDXqIlaiKAH9IRe0Kv1aD1bb9b7rHXJKmcO0B9YH98jtpn5</latexit><latexit sha1_base64="KBTipHWMQo0eXe+1Eo0k/ShTqTA=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuSiKCLotuXFawD2hCuJlO0qEzSZiZCDV068ZfceNCEbf+gTv/xmkbQVsPDJx7zr3cuSfMOFPacb6speWV1bX1ykZ1c2t7Z9fe22+rNJeEtkjKU9kNQVHOEtrSTHPazSQFEXLaCYdXE79zR6ViaXKrRxn1BcQJixgBbaTAxl4MQgD2FIsFBPemjn8KL6MyC+yaU3emwIvELUkNlWgG9qfXT0kuaKIJB6V6rpNpvwCpGeF0XPVyRTMgQ4hpz9AEBFV+Mb1kjI+N0sdRKs1LNJ6qvycKEEqNRGg6BeiBmvcm4n9eL9fRhV+wJMs1TchsUZRzrFM8iQX3maRE85EhQCQzf8VkABKINuFVTQju/MmLpH1adw2/Oas1Lss4KugQHaET5KJz1EDXqIlaiKAH9IRe0Kv1aD1bb9b7rHXJKmcO0B9YH98jtpn5</latexit><latexit sha1_base64="KBTipHWMQo0eXe+1Eo0k/ShTqTA=">AAACCXicbVDLSsNAFJ34rPUVdelmsAiuSiKCLotuXFawD2hCuJlO0qEzSZiZCDV068ZfceNCEbf+gTv/xmkbQVsPDJx7zr3cuSfMOFPacb6speWV1bX1ykZ1c2t7Z9fe22+rNJeEtkjKU9kNQVHOEtrSTHPazSQFEXLaCYdXE79zR6ViaXKrRxn1BcQJixgBbaTAxl4MQgD2FIsFBPemjn8KL6MyC+yaU3emwIvELUkNlWgG9qfXT0kuaKIJB6V6rpNpvwCpGeF0XPVyRTMgQ4hpz9AEBFV+Mb1kjI+N0sdRKs1LNJ6qvycKEEqNRGg6BeiBmvcm4n9eL9fRhV+wJMs1TchsUZRzrFM8iQX3maRE85EhQCQzf8VkABKINuFVTQju/MmLpH1adw2/Oas1Lss4KugQHaET5KJz1EDXqIlaiKAH9IRe0Kv1aD1bb9b7rHXJKmcO0B9YH98jtpn5</latexit>

�? = Min[�x,�y]
<latexit sha1_base64="cH+u5Gh3jYm5MjlsCQ1Fg0F41ew=">AAACFXicbVDLSsNAFJ34rPUVdelmsAguRBIRdCMU3bgRKlgVmhAm09s6OJmEmRtpCf0JN/6KGxeKuBXc+TdO2wi+DgwczjmXO/fEmRQGPe/DmZicmp6ZrcxV5xcWl5bdldULk+aaQ5OnMtVXMTMghYImCpRwlWlgSSzhMr45HvqXt6CNSNU59jMIE9ZVoiM4QytF7nZgRDdhUZCBzughDRB6WJwKNWiVTu8r0g8jt+bteCPQv8QvSY2UaETue9BOeZ6AQi6ZMS3fyzAsmEbBJQyqQW4gY/yGdaFlqWIJmLAYXTWgm1Zp006q7VNIR+r3iYIlxvST2CYThtfmtzcU//NaOXYOwkKoLEdQfLyok0uKKR1WRNtCA0fZt4RxLexfKb9mmnG0RVZtCf7vk/+Si90d3/KzvVr9qKyjQtbJBtkiPtkndXJCGqRJOLkjD+SJPDv3zqPz4ryOoxNOObNGfsB5+wQetp9p</latexit><latexit sha1_base64="cH+u5Gh3jYm5MjlsCQ1Fg0F41ew=">AAACFXicbVDLSsNAFJ34rPUVdelmsAguRBIRdCMU3bgRKlgVmhAm09s6OJmEmRtpCf0JN/6KGxeKuBXc+TdO2wi+DgwczjmXO/fEmRQGPe/DmZicmp6ZrcxV5xcWl5bdldULk+aaQ5OnMtVXMTMghYImCpRwlWlgSSzhMr45HvqXt6CNSNU59jMIE9ZVoiM4QytF7nZgRDdhUZCBzughDRB6WJwKNWiVTu8r0g8jt+bteCPQv8QvSY2UaETue9BOeZ6AQi6ZMS3fyzAsmEbBJQyqQW4gY/yGdaFlqWIJmLAYXTWgm1Zp006q7VNIR+r3iYIlxvST2CYThtfmtzcU//NaOXYOwkKoLEdQfLyok0uKKR1WRNtCA0fZt4RxLexfKb9mmnG0RVZtCf7vk/+Si90d3/KzvVr9qKyjQtbJBtkiPtkndXJCGqRJOLkjD+SJPDv3zqPz4ryOoxNOObNGfsB5+wQetp9p</latexit><latexit sha1_base64="cH+u5Gh3jYm5MjlsCQ1Fg0F41ew=">AAACFXicbVDLSsNAFJ34rPUVdelmsAguRBIRdCMU3bgRKlgVmhAm09s6OJmEmRtpCf0JN/6KGxeKuBXc+TdO2wi+DgwczjmXO/fEmRQGPe/DmZicmp6ZrcxV5xcWl5bdldULk+aaQ5OnMtVXMTMghYImCpRwlWlgSSzhMr45HvqXt6CNSNU59jMIE9ZVoiM4QytF7nZgRDdhUZCBzughDRB6WJwKNWiVTu8r0g8jt+bteCPQv8QvSY2UaETue9BOeZ6AQi6ZMS3fyzAsmEbBJQyqQW4gY/yGdaFlqWIJmLAYXTWgm1Zp006q7VNIR+r3iYIlxvST2CYThtfmtzcU//NaOXYOwkKoLEdQfLyok0uKKR1WRNtCA0fZt4RxLexfKb9mmnG0RVZtCf7vk/+Si90d3/KzvVr9qKyjQtbJBtkiPtkndXJCGqRJOLkjD+SJPDv3zqPz4ryOoxNOObNGfsB5+wQetp9p</latexit><latexit sha1_base64="cH+u5Gh3jYm5MjlsCQ1Fg0F41ew=">AAACFXicbVDLSsNAFJ34rPUVdelmsAguRBIRdCMU3bgRKlgVmhAm09s6OJmEmRtpCf0JN/6KGxeKuBXc+TdO2wi+DgwczjmXO/fEmRQGPe/DmZicmp6ZrcxV5xcWl5bdldULk+aaQ5OnMtVXMTMghYImCpRwlWlgSSzhMr45HvqXt6CNSNU59jMIE9ZVoiM4QytF7nZgRDdhUZCBzughDRB6WJwKNWiVTu8r0g8jt+bteCPQv8QvSY2UaETue9BOeZ6AQi6ZMS3fyzAsmEbBJQyqQW4gY/yGdaFlqWIJmLAYXTWgm1Zp006q7VNIR+r3iYIlxvST2CYThtfmtzcU//NaOXYOwkKoLEdQfLyok0uKKR1WRNtCA0fZt4RxLexfKb9mmnG0RVZtCf7vk/+Si90d3/KzvVr9qKyjQtbJBtkiPtkndXJCGqRJOLkjD+SJPDv3zqPz4ryOoxNOObNGfsB5+wQetp9p</latexit>

Applica(on	condi(ons:	
Assume	σx	and	σy	are	z-
independent	inside	the	bunch,	
and:

A.	Xiao	et	al.,	PAC’07,	also	FERMILAB-CONF-07-702-AD
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4. Summary
*	SAD	simula(ons	indicate	that	LSC	and	TSC	are	equally	important	sources	of	
transverse	emi@ance	growth	in	cERL-FEL	

*	A	full	3D	self-consistent	simula(on	(GPT	is	a	good	choice)	is	necessary	to	benchmark	
SAD	simula(ons	

*	If	emi@ance	growth	due	to	SC	is	proved	to	be	true,	then	op(cs	matching	with	SC	is	
necessary	in	cERL-FEL.	This	was	inves(gated	in	A.	Khan’s	work	(A.	Khan	et	al.,	NIMA	
948	(2019)	162822)
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5. To-Do list
*	Further	benchmark	between	ELEGANT	and	SAD	(almost	done?).	
Benchmark	with	GPT	(to	be	done)	

*	Use	latest	magnet	layout	for	simula(ons	(2020.04	done,	2020.06	to	be	
done)	

*	Longitudinal	space	charge	(LSC)	impedance:	Simple	1D	model	(ELEGANT	
model,	implemented)	and	my	model	(w/o	chamber	shielding,	done;	
include	chamber	shielding,	to	be	tested)	
				**	Replaced	rms	σx	and	σy	by	Gaussian	fi@ed	ones	for	the	input	parameters	of	LSC	
impedance	(ELEGANT	model)	(done,	NO	big	difference)	
				**	3D	LSC	model	might	be	necessary	

*	Transverse	space	charge	(TSC)	effects	(done,	important	in	cERL-FEL?)	

*	“Interference”	of	CSR	and	space	charge	(both	LSC	and	TSC)	in	dipole	
magnets	(to	be	revisited,	in	dipoles	transverse	beam	sizes	change	quickly	
along	s)
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Backup
CSR	on,	LSC	on,	Cavity	wake	on,	Gaussian	fit	on
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Backup
CSR	on,	LSC	on,	Cavity	wake	on,	Gaussian	fit	on
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Backup
CSR	on,	LSC	on,	Cavity	wake	on,	Gaussian	fit	on,	TSC	on	(WSPAC)
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Backup
CSR	on,	LSC	on,	Cavity	wake	on,	Gaussian	fit	on,	TSC	on	(My	model)
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Backup
CSR	on,	LSC	on,	Cavity	wake	on,	Gaussian	fit	on


