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Microbunching Instability (MBI)

Current Gain=10 _, 10%
)
‘)‘i}vj\‘l/of\f\/
=z

Impedance

Energy

AVAVAVAVIRAVAVAYAN

Huang, Zhirong, Juhao Wu, and Timur Shaftan. ICFA beam dynamics newsletter 38.SLAC-PUB-11597 (2005). 2




Laser Heater in LCLS
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LH Laser Shaping for MBIl suppression
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Gain Suppression Factor

Metric to describe the performance of laser heater in suppressing
microbunching Instability.
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LH Laser Shaping for MBIl suppression
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Transverse Gaussian Mode Energy Distribution of e-beam
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LH Laser Shaping for MBIl suppression
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Gain Suppression Factor
Lower suppression factor for better microbunching suppression.
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Experiment Layout
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Optical Mode-conversion System

ol A
oDl W
Optical mode-conversion and control systems schematic at LCLS
photoinjector
Motor Controller
Existing
Delay Stage
% Spiral 8
PLCX PLCC Phase PLCC PLCX
f=150mm f=-100mm Plate f=-100mm f=150mm M6
M 17 gl I "]
U L L WA
l ~1000 mm ! 50 mm ! 100 min ! 1o mm ! 50 mm ! ~2,000 mm ||
Irisies Vertical
Tube

Added Components




Measurements of LH-Induced Energy Distribution

o1 A
Dk M\
a
)% 80 a) 1 T T T
= ——Measured Energy Spread b,t;-ﬁ-.. 2e
Bl Contribi e B S .
S 601 ontribution from LH O e ] Y ~ e . o |
'C%. V_Z/ﬁ:,(@’:"jﬂ e) 0098 S & ~ % e . (] Bl VR J
e T C
% = e
340 - Y . i o
QO ,’jféﬁ’ ( ) cC }
i _5el) 5096 TN |
-f . ,%’e (b) | % N
= 20 5% = \
s |- O 004l ® Gaussian Mode| ® h |
B , ' * LGO1 Mode N
- ‘ ‘ ‘ 1 | | \I 1
0 500 1000 1500 2000 20 30 40 50 60
Laser Heater Energy/n J Induced Energy Spread(keV)
1 L
0.5¢

0
-200  -100 0 100 200

20 0 0 100 20 200 0 0 100 20 P =0 we 200 o @ o 200
Relative Energy/keV Relative Energy/keV Relative Energy/keV Relative Energy/keV

LGO1 Gaussian 9



Downstream Measurements: IR Spectrometer
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Downstream Measurements: Soft X-ray Self Seeding
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Effect of Laser Transverse Jitter
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Conclusion
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LGO1 mode laser heater can introduce Gaussian energy
distribution to e-beam and downstream measurements
show signals of improvements in microbunching
suppression.

Transverse jitter of laser can degrade LG01 mode LH
performance.
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Simulation
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Simulation
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Simulation

Fraction of Power Enclosed
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