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A Quick run down of Danilov-Nagaitsev Nonlinear Magnet
A Tune Measurements
I Amplitude Dependent Tune Maps
I Vertical Amplitude Dependent Tune Shifts
A M2L Sync-Light Measurements
A Outlook and Conclusion
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Nonlinear Magnet

Start with a linear focusing accelerator with equal horizontal and vertical

optics. A Bs)
I The linear optics can be built with Tinsert
standard optics, but must have a n-*

phase advance, “T-insert”

I Drift region L, matched beta function
(L=1.8m in IOTA) L
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To have lowest multipole expansion term to bguwadrapole d=0, b=-—t, t is then the nonlinear potential strength
V. Danilov and ®agaitseyPhys. Rev. $AB13,084002 (2010)

06/16/2020 S. Szustkowski | FAST/IOTA Collaboration Meeting




Tune Measurements

A Nonlinear Magnet t-strengths of t = 0.218, 0.42, 0.48
A Calculated tunes via FFT (N=512 turns)
I Summed FFT Amplitudes from 20 BPM’s
A Vertical Amplitude Dependent Tune Shift
A Percentage Beam Loss from BPM Intensity Signal
I Moving Average of 10 turns from 20 BPM’s
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Small-Amplitude Map
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Theoretical:Qx= 0.409Qy=0.112
Measured Run 1Qx= 0.
Measured Run 2Qx= 0.

P / Theoretical:Qx= 0.422Qy= 0.042

%' Measured Run 29x= 0.4180.002 LN

Small-Amplitude Tune
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Theoretical:Qx= 0.360Qy= 0.224

Measured Run 1Qx= 0. 3630.001,Qy= 0.2210.001
Theoretical Point Measured Run 2Qx= 0. 3520.001,Qy= 0.2220.001

IOTA Small-Amplitude Measurement Run 1
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Amplitude Dependent Tune Map, t=0.22
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Vertical:

Small AmplitudeQy=0.225
Theoretical Maximunm v € 0.028
Measured Run JnQy= 0.02450.0018
Measured Run 21 v # 0.03120.0067

Horizontal:

Small AmplitudeQx=0.359
Theoretical Maximurm v £0.026
Measured Run 1nQx= 0.03340.0018
Measured Run 21 v £0.02340.0020
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Vertical Amplitude Dependent Tune Shift, t =0.22
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Amplitude Dependent Tune Map, t=0.43
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Vertical:

Small AmplitudeQy=0.12

Theoretical Maximunmp v € 0.085
Measured Run Jn v 2 0.0530+0.0018
Measured Run 21 v 2 0.0524+ 0.0013

Horizontal:

Small AmplitudeQx=0.406

Theoretical Maximurmm v £0.026
Measured Run In v £0.0261+0.0017
Measured Run 21 v £0.0300+0.0016
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