Pre-injector Upgrade Updates
(01 Feb 2012 — 15 Feb 2012)

C.Y. Tan
15 Feb 2012
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Latest

 Completed transverse emittance
measurements.

 Completed energy scan of H- as function of
RFQ power.

« Completed Faraday Cup measurements.



Plans

* Einzel lens chopper measurements.
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Source Status
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Device Status Comments

Source Tuning continues ... Sparking at 35 keV continues



LEBT Status
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Device Status Comments
New slide being designed Expect to have by mid March 2012



MEBT Status
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Are we buying PA

for buncher?
lon pump, controller gauging status?
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Device Status Comments
PLL work Continues ...
Power calibration Prior power calibration inaccurateAll previous graphs involving RFQ power must be fixed
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As found emittance:
ex = 0.35 m mm mrad, 1 sigma, normalized.
ey = 0.62 m mm mrad, 1 sigma, normalized.

Vertical emittance is > 1.5x LARGER than expected!
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X| TRACE 3D —-- INTERACTIVE BEAM TRANSPORT PROGRAM 02/07/2012 VERSION 69ly file rfq_out.t3d
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Observation at low RF Power (110
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Notice that 200 MHz
line is VERY SMALL!
Comparable to noise
level. See next slide for
180 kW for comparison

Probably no bunching
at this power level.
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First 201.25 MHz observation at 130
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Shoulders appear on
button 3. Looks like
bunching is not perfect
here. Note size of 2™
harmonic of button 3.

As power increases
shoulder disappears.

Good indication of
bunching would be ratio of
2" harmonic/1st harmonic



Wiz 1 W

Wirdunre 14

Werdue ry

0020

0013 b

0oL p

0003 F

0.000

-0.003 F
=0.010 |

0013 F

0.0 f
-0.01f
0.0z |

-0.08

Observation at 180 kW
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now and clear
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Ratio Znd harmonic to 1st Harmonic

Beam Distortion

2nd Harmonic/1st Harmonic VS RF Power
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H- Energy as function of RFQ Power

H- Energy as a function of RFQ input Power
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Fast Faraday Cup Set up

This is a fast Faraday Cup
designed by C. Deibele (SNS).
See Fast Faraday Cup.
Bandwidth ~15 — 20 GHz.

HP scope is 6 GHz BW.



http://www.sns.gov/APGroup/Minutes/ColabMinutes/030211_FastCup.pdf

At 187 kKW

File Control Setup Measure Analyze Utilities Help
Acquisition is stopped.
10.0 GSa/s 2.008 Mpts

11:06 AM

File Control Setup Measure Analyze Utilities Help 11:13 AM

Acquisition is stopped.
40.0 GSa/s 2.006 kpts O 6GHz Standard BW
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Bunches are assymmetric and not
gaussian.
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File Control Setup Measure Analyze Utilities Help

200 MHz harmonic is very
small. Beam is not bunched.

11:39 AM




Test area, test stand and
Instrumentation

Device Status Comments
emittance probes Check to see if horz and vert probes
can swapped arms give the same results



Controls
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Linac RFQ Upgrade Controls Block Diagram



Controls



Safety
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