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Minimize																														for	a	parDcular	betatron	phase	

Z
(x0)2ds

<latexit sha1_base64="MzvBzwP5hvUl94fuj1YznnHe4+c=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0Wom5IUQZcFNy4r2Ac0aZlMbtqhk0mYmYi1FH/FjQtF3Pof7vwbp20W2npg4HDOvdwzJ0g5U9pxvq2V1bX1jc3CVnF7Z3dv3z44bKokkxQaNOGJbAdEAWcCGpppDu1UAokDDq1geD31W/cgFUvEnR6l4MekL1jEKNFG6tnHHhMalx+6XipZDOfdKg5Vzy45FWcGvEzcnJRQjnrP/vLChGYxCE05UarjOqn2x0RqRjlMil6mICV0SPrQMVSQGJQ/nqWf4DOjhDhKpHkmy0z9vTEmsVKjODCTMdEDtehNxf+8TqajK3/MRJppEHR+KMo41gmeVoFDJoFqPjKEUMlMVkwHRBKqTWFFU4K7+OVl0qxWXKfi3l6UarW8jgI6QaeojFx0iWroBtVRA1H0iJ7RK3qznqwX6936mI+uWPnOEfoD6/MHK6WUXw==</latexit><latexit sha1_base64="MzvBzwP5hvUl94fuj1YznnHe4+c=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0Wom5IUQZcFNy4r2Ac0aZlMbtqhk0mYmYi1FH/FjQtF3Pof7vwbp20W2npg4HDOvdwzJ0g5U9pxvq2V1bX1jc3CVnF7Z3dv3z44bKokkxQaNOGJbAdEAWcCGpppDu1UAokDDq1geD31W/cgFUvEnR6l4MekL1jEKNFG6tnHHhMalx+6XipZDOfdKg5Vzy45FWcGvEzcnJRQjnrP/vLChGYxCE05UarjOqn2x0RqRjlMil6mICV0SPrQMVSQGJQ/nqWf4DOjhDhKpHkmy0z9vTEmsVKjODCTMdEDtehNxf+8TqajK3/MRJppEHR+KMo41gmeVoFDJoFqPjKEUMlMVkwHRBKqTWFFU4K7+OVl0qxWXKfi3l6UarW8jgI6QaeojFx0iWroBtVRA1H0iJ7RK3qznqwX6936mI+uWPnOEfoD6/MHK6WUXw==</latexit><latexit sha1_base64="MzvBzwP5hvUl94fuj1YznnHe4+c=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0Wom5IUQZcFNy4r2Ac0aZlMbtqhk0mYmYi1FH/FjQtF3Pof7vwbp20W2npg4HDOvdwzJ0g5U9pxvq2V1bX1jc3CVnF7Z3dv3z44bKokkxQaNOGJbAdEAWcCGpppDu1UAokDDq1geD31W/cgFUvEnR6l4MekL1jEKNFG6tnHHhMalx+6XipZDOfdKg5Vzy45FWcGvEzcnJRQjnrP/vLChGYxCE05UarjOqn2x0RqRjlMil6mICV0SPrQMVSQGJQ/nqWf4DOjhDhKpHkmy0z9vTEmsVKjODCTMdEDtehNxf+8TqajK3/MRJppEHR+KMo41gmeVoFDJoFqPjKEUMlMVkwHRBKqTWFFU4K7+OVl0qxWXKfi3l6UarW8jgI6QaeojFx0iWroBtVRA1H0iJ7RK3qznqwX6936mI+uWPnOEfoD6/MHK6WUXw==</latexit><latexit sha1_base64="MzvBzwP5hvUl94fuj1YznnHe4+c=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0Wom5IUQZcFNy4r2Ac0aZlMbtqhk0mYmYi1FH/FjQtF3Pof7vwbp20W2npg4HDOvdwzJ0g5U9pxvq2V1bX1jc3CVnF7Z3dv3z44bKokkxQaNOGJbAdEAWcCGpppDu1UAokDDq1geD31W/cgFUvEnR6l4MekL1jEKNFG6tnHHhMalx+6XipZDOfdKg5Vzy45FWcGvEzcnJRQjnrP/vLChGYxCE05UarjOqn2x0RqRjlMil6mICV0SPrQMVSQGJQ/nqWf4DOjhDhKpHkmy0z9vTEmsVKjODCTMdEDtehNxf+8TqajK3/MRJppEHR+KMo41gmeVoFDJoFqPjKEUMlMVkwHRBKqTWFFU4K7+OVl0qxWXKfi3l6UarW8jgI6QaeojFx0iWroBtVRA1H0iJ7RK3qznqwX6936mI+uWPnOEfoD6/MHK6WUXw==</latexit>



-4

-3

-2

-1

 0

 1

 2

 3

 4

-3 -2 -1  0  1  2  3

88%

Δs
(k

/u
0)

(M51x+M52px+M56δ)k/u0

εx = 4.8nm, εy = 2.4nm

-4

-3

-2

-1

 0

 1

 2

 3

 4

-3 -2 -1  0  1  2  3

77%

Δs
(k

/u
0)

(M51x+M52px+M56δ)k/u0

εx = 16.7nm, εy = 8.4nm

-4

-3

-2

-1

 0

 1

 2

 3

 4

-3 -2 -1  0  1  2  3

67%

Δs
(k

/u
0)

(M51x+M52px+M56δ)k/u0

εx = 28.6nm, εy = 14.3nm

-4

-3

-2

-1

 0

 1

 2

 3

 4

-3 -2 -1  0  1  2  3

59%
Δs

(k
/u

0)

(M51x+M52px+M56δ)k/u0

εx = 40.6nm, εy = 20.3nm

Minimize	h
Z

(x0)2 + (y0)2dsi
<latexit sha1_base64="kwi8kqznHTEotGa+3qrZpm5Zt9U=">AAACGnicbVDLSgMxFM3UV62vqks3wSJUhDJTBF0W3LisYB/QmZZM5k4bmskMSUYspd/hxl9x40IRd+LGvzFtZ1FbDwROzrmXe+/xE86Utu0fK7e2vrG5ld8u7Ozu7R8UD4+aKk4lhQaNeSzbPlHAmYCGZppDO5FAIp9Dyx/eTP3WA0jFYnGvRwl4EekLFjJKtJF6RcflRPQ5uExoXH7suolkEZx3q/gCl0cL30C5clbZK5bsij0DXiVORkooQ71X/HKDmKYRCE05Uarj2In2xkRqRjlMCm6qICF0SPrQMVSQCJQ3np02wWdGCXAYS/PMhjN1sWNMIqVGkW8qI6IHatmbiv95nVSH196YiSTVIOh8UJhyrGM8zQkHTALVfGQIoZKZXTEdEEmoNmkWTAjO8smrpFmtOHbFubss1WpZHHl0gk5RGTnoCtXQLaqjBqLoCb2gN/RuPVuv1of1OS/NWVnPMfoD6/sXStufwQ==</latexit><latexit sha1_base64="kwi8kqznHTEotGa+3qrZpm5Zt9U=">AAACGnicbVDLSgMxFM3UV62vqks3wSJUhDJTBF0W3LisYB/QmZZM5k4bmskMSUYspd/hxl9x40IRd+LGvzFtZ1FbDwROzrmXe+/xE86Utu0fK7e2vrG5ld8u7Ozu7R8UD4+aKk4lhQaNeSzbPlHAmYCGZppDO5FAIp9Dyx/eTP3WA0jFYnGvRwl4EekLFjJKtJF6RcflRPQ5uExoXH7suolkEZx3q/gCl0cL30C5clbZK5bsij0DXiVORkooQ71X/HKDmKYRCE05Uarj2In2xkRqRjlMCm6qICF0SPrQMVSQCJQ3np02wWdGCXAYS/PMhjN1sWNMIqVGkW8qI6IHatmbiv95nVSH196YiSTVIOh8UJhyrGM8zQkHTALVfGQIoZKZXTEdEEmoNmkWTAjO8smrpFmtOHbFubss1WpZHHl0gk5RGTnoCtXQLaqjBqLoCb2gN/RuPVuv1of1OS/NWVnPMfoD6/sXStufwQ==</latexit><latexit sha1_base64="kwi8kqznHTEotGa+3qrZpm5Zt9U=">AAACGnicbVDLSgMxFM3UV62vqks3wSJUhDJTBF0W3LisYB/QmZZM5k4bmskMSUYspd/hxl9x40IRd+LGvzFtZ1FbDwROzrmXe+/xE86Utu0fK7e2vrG5ld8u7Ozu7R8UD4+aKk4lhQaNeSzbPlHAmYCGZppDO5FAIp9Dyx/eTP3WA0jFYnGvRwl4EekLFjJKtJF6RcflRPQ5uExoXH7suolkEZx3q/gCl0cL30C5clbZK5bsij0DXiVORkooQ71X/HKDmKYRCE05Uarj2In2xkRqRjlMCm6qICF0SPrQMVSQCJQ3np02wWdGCXAYS/PMhjN1sWNMIqVGkW8qI6IHatmbiv95nVSH196YiSTVIOh8UJhyrGM8zQkHTALVfGQIoZKZXTEdEEmoNmkWTAjO8smrpFmtOHbFubss1WpZHHl0gk5RGTnoCtXQLaqjBqLoCb2gN/RuPVuv1of1OS/NWVnPMfoD6/sXStufwQ==</latexit><latexit sha1_base64="kwi8kqznHTEotGa+3qrZpm5Zt9U=">AAACGnicbVDLSgMxFM3UV62vqks3wSJUhDJTBF0W3LisYB/QmZZM5k4bmskMSUYspd/hxl9x40IRd+LGvzFtZ1FbDwROzrmXe+/xE86Utu0fK7e2vrG5ld8u7Ozu7R8UD4+aKk4lhQaNeSzbPlHAmYCGZppDO5FAIp9Dyx/eTP3WA0jFYnGvRwl4EekLFjJKtJF6RcflRPQ5uExoXH7suolkEZx3q/gCl0cL30C5clbZK5bsij0DXiVORkooQ71X/HKDmKYRCE05Uarj2In2xkRqRjlMCm6qICF0SPrQMVSQCJQ3np02wWdGCXAYS/PMhjN1sWNMIqVGkW8qI6IHatmbiv95nVSH196YiSTVIOh8UJhyrGM8zQkHTALVfGQIoZKZXTEdEEmoNmkWTAjO8smrpFmtOHbFubss1WpZHHl0gk5RGTnoCtXQLaqjBqLoCb2gN/RuPVuv1of1OS/NWVnPMfoD6/sXStufwQ==</latexit>

(Averaged	over	all	φ)

And	second	order	bypass	matrix	elements	T511	T512	T522	T516	T526	
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Second	order	lengthening	



Parameters	-	bmad_3.7nm-45.6nm_dp100.lat	
Delta	s	=			1.9201E-03,	emit_max	=			4.5634E-08,		dp/p_max	=			1.0085E-02	
    T51	=		-3.3674E-04				T52	=		-3.3624E-03				T56	=			3.1608E-03	
				T511=		-4.4622E-02				T512=			6.5993E-01				T516=		-1.9159E-03	
				T522=		-1.8039E+00				T526=		-1.9131E-02				T566=		-4.1577E-03	
				T533=		-1.4974E-01				T534=		-1.9555E+00				T536=			0.0	
				T544=		-1.2384E+01				T546=			0.0	

	sum	theta_x2	=			2.6022E+00	sum	theta_y2	=			2.9913E+00	
	second_order_x	=			9.6858E-01	second_order_y	=			3.6449E+00	
	
Beam	Energy	=			1.0000E+09										gamma_e	=			1.9570E+03	
	Wiggler:B_max	=			1.4	kG												wiggler_period	=			32.5cm												K	=			4.2479											
OpDcal	wavelength	=			8.0810E-07	
	Pickup:	beta/alpha/gamma	=			8.1892E+00	-1.0000E-01		1.2333E-01	
	kicker:	eta/etap	=			3.5276E+00	-5.5766E-01	
	kicker:	Curly	H	=			2.1154E+00	
	Horizontal	emi]ance	=			3.7804E-09					emit_max	=			4.5634E-08	
	FracDonal	energy	spread	=			4.0656E-04					dp/p_max	=			1.0085E-02	
	RaDo	transverse/longitudinal	rate	=			4.1524E+01	
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Emittance due to IBS:

N=1E7,  I~0.625 mA,  e
x
~4.69 nm

N=1E8,  I~6.25 mA,  e
x
~5.46 nm

N=1E9,  I~62.5 µA, e
x
~9.30 nm

/nfs/acc/temp/ehrlichm/oc/Desktop/OSC/dlr_cont/lat/bmad_standard_wiggler_0.35m_bends
                                                                                 /for_suntao/bmad_2nm_24nm_20180627.lat

e
y
= 1% e

x

95% is e
y 
from xy coupling

With 107 particles in a bunch and 1% xy coupling, the IBS effect on horizontal is not significant.

Design	emi]ance	
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