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Can several harmonic TMono modes
be simultaneously superimposed?
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Yes, the cavities shape tunes the
TMono modes to be Harmonic
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Wideband Antenna







Beam Monitor Evaluation in

CEBAF’s injec
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The detected waveform is the super
cavity modes excited by the beam.

nosition of the

The beam can

be described in the same format; t

ne compact

trigonometric form of their Fourier series

F(Vgetectea(t)) = arpy,,, cos(wWot + 6p10) +

aTMOZO COS(ZWOt ~+ 8020)

+ary,,, Cos(nwot + Bpno).

F(ipeqm (t)) =a,cos (w,t +61) + a,cos (2w, t +0,)...

+ a, cos (nw,t +6,,).



Harmonic cavity signal (mV)
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Harmonic Cavity Transfer Function
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The ratio of these two series Is the harmonic cavities
transfer function. Once determined, the cavities transfer
function can be used to un-distort subsequent data
Independent of new bunch shapes.
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Harmonic cavity signal (mV)

Bunch Width Measurement

Beam current, bunchlength (FWHM)
1.1 A, 53.6 ps
10.2 pA, 59.2 ps
24.8 YA, 67.9 ps
49.5 PA, 85.1 ps

Laser 1 /\ 74.1 A, 96.9 ps
102.2 A, 106.9 ps
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Measurement of Two Interleaved
499 MHz beams.
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Slitting Saw on CNC
Mill with 26" rotary
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Phase || Beam Monitors
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HAWG Graphical User Interface

File Edit Format Wiew Help

[GENERAL]

Description=standard Settings for Electrodynamics
master_offset=0

num_controllers=16

[controller_1]
amplitude=50
phase=291
name=Fundamenta’l
divisor=1
dacl_offset=0
dac2_offset=0
paactive=l

[controller_2]
amplitude=100
phase=18%
name=2nd Harmonic
divisor=2

dacl offset=0
dac?_offset=0
paactive=l

[controller_3]
amp1itude=100
phase=27

name=3rd Harmonic
divisor=3
dacl_offset=0
dac2_offset=0
paactive=1

[controller_4]
amplitude=100
phase=339.5
name=4th Harmonic
divisor=4

dacl offset=0
dac?_offset=0
paactive=l

[controller_5]
amplitude=36
phase=164
name=5th Harmonic

File Help

Standard Settings for Electrodynamics

Control Channel Phase dmplitude hetive
1 Fundamental 20,56 76.90 True

2 2nd Harmonic 194.49

Jrd Harmonic 30.02 100.00 True

Znd Harmonic

Fhase 1394.440 33 Ampl |92 32

3

4 4th Harmonic 339.50 100,00 True

5 5th Harmonic 164.00 36.00 True

6 &6th Harmonic 3Z6.40 75.00 True

7 7th Harmonic 261,00 79.00 True

8 8th Harmonic 353.70 55.00 True

9 9th Harmonic 51.44 858.24 True

10 10th Harmonic 123.91 73.50 False

11 1ith Harmonic 64,27 9z2.14 False

12 12th Harmonic 0.oo 100.00 False

13 13th Harmonic 0.oo 100.00 False

14 14th Harmonic 0.oo 100.00 False

15 15th Harmonic 0.oo 100.00 False

16 16th Harmonic 0.oo0 100.00 False
*:-88.99338 0E1 Y -23.00008 623
Master Phase Offset  [0.000 E

|INEMDWN ChDS007FFFFE PY

SET CHAaWMEL SUCCESS —

PO Reset

RFSTATE=ON | FeceiFlieces Amplituces







Fractionally Interleaved Kickin




High Power Waveguide Coupling.
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CNC Lathe/Mill hybrid can now machine

harmonic cavities up to 8 ft. in diameter.
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Thank you for supporting the SBIR
Program

» Better harmonic cavities with greater
bandwidth will equip CEBAF with high
resolution beam monitors.

* Upcoming kicking and bunch shaping
experiments will evaluate fractionally
Interleaved kicking, and a bunch shaping
photogun.

» Electrodynamic has won the International
Beam Instrumentation Conference’s (IBIC)
2016 Faraday Cup award.



