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Introduction

Shot Noise Reduction and Amplification

1. Motivation for studying shot noise in accelerators

2. Model for shot noise reduction and amplification

3. Experimental evidence of shot noise reduction
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-LoLe Shot Noise Reduction
Motivation: Seeded FELs

Time Domain Frequency Domain

—_ ~—~ 500
@ @

= sl SASE c SASE
% 5 400

o o |

E 1ol E 300

~ N

2 2

‘N st %2

c C  jo0of

<5} («D)

+— o

E E N Il h L /\/\’\n

0—5I0 (I) 5-0 1(I)o 0.9 0.95 1 1.05 11

Time (arb. units) Frequency (arb. units)

R T LT PN NN
o e G

e® o ® \ .4 \

° Lindc Coherent Light Sou r_,C_ﬁ:e(kﬁsfﬁz :




-LoLe Shot Noise Reduction
Motivation: Seeded FELs

Time Domain Frequency Domain
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Shot Noise Reduction

heoretical Models
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—LoLe Shot Noise Reduction

Model radiation from beam:
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Shot Noise Reduction

Model radiation from beam:

d?1
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e.g. for optical transition radiation
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Shot Noise Reduction

Solve bunching in 1D Limit

2

N |b(l_5) ~(1-T)?

T = nogRssA

Charge density, n,, dispersion Rg,, space charge strength, A

Noise Amplification:
Y >>1

Profile Monitor OTRS:LI25:3:

y (mm)
N W A U 9 ®

E.A. Schneidmiller and M.V. Yurkov, Phys.
Rev. ST Accel. Beams 13(2010)110701

Noise Reduction:

Y~1

Profile Monitor OTRS:LI25:342 08-Aug-2008 19:57:47




Experimental Data

Experimental Schematic
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Experimental Data
OTR Reduction
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Experimental Data
OTR Reduction
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Simulations

Transverse Effects
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Summary
Conclusions

1. 1D/3D model of noise amplification and suppression

2. Broad-bandwidth noise reduction feasible

3. Experimental observation of optical shot noise reduction

4. Continuing studies of noise reduction and amplification
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Summary
Questions?

Thanks to help from:

Franz-Josef Decker, Yuantao Ding, Paul Emma, Zhirong Huang,
Henrik Loos, Agostino Marinelli, Yuri Nosochkov, Ji Qiang,
Gennady Stupakov, Juhao Wu
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