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SNSDO £ 1 (BSM Workshop 2013)

Experience with Bunch
Shape Monitors at SNS

A. Aleksandrov
Spallation Neutron Source, Oak Ridge, USA

U.S. DEPARTMENT OF

EN ERGY # OAK RIDGE NATIONAL LABORATORY

MANAGED BY UT-BATTELLE FOR THE DEPARTMENT OF ENERGY
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SNSODBSI\/IHE%

lon Species MAmEDfHm  BSM
Beam Current 38 mA 50 mA

Pulse Length 1000 us 500 us

Linac Ext. Energy 1000 MeV 400 MeV / \
Frequency 402.5, 805 MHz 324, 972 MHz “ Accumulator
Repetition Rate 60 Hz 25 Hz "2l Ring
Downstream of Accumulator Rapid Cycling / K /
Linac Ring Synchrotron

—

402.5 MHz | 805-0MHz

Front-end (=I1$+LEBT+RFQ+MEBT)

., DTL | CCL Medium SCL High sCL .HEBT//‘
l—>'e ::1

o —— , . . []
7JDJ_:=:|_I :\-__“_‘_ _____ ‘ _'E A
2.5 MeV 186 MeV 1 GeV
86.8 MeV 391 MeV
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High measurement resolution and accuracy
is required to predict beam envelope
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SNSD S &N &t

Future Goals and Plans
» Experimental study of longitudinal emittance evolution in SNS linac
— We trust longitudinal emittance measurements at CCL exit (BSM410)

— Need to measure with confidence emittance at CCL entrance
* Repair BSM107, modify BSMs 107,109

— Measure longitudinal emittance in SNS MEBT
 Laser based diagnostic, not BSM

* BSM development

— Laser based BSM concept development (in collaboration with INR, A. Feschenko,
Gavrilov)

* Not high priority
— Short pulse 266nm laser for off-line BSM testing
* In progress
— 2.5MeV Beam Test Stand Facility
* |n progress
— New high-resolution BSM design
* Interested, but do not have resources currently

BSMMDEE M L&Y+t Lasera AL Vi=5tEIZ &t
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SNSD#x & 2 (NA PAC 2013)

Novel Methods for Experimental
Characterization of 3D Superconducting
Linac Beam Dynamics

1L

Andrei Shishlo,

SNS, Accelerator Physics Group
NA PAC 2013, Pasadena, CA

October 1, 2013

Managed by UT-Battelle
for the Department of Energy
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How to Measure Longitudinal Twiss

e We can use Bunch Shape Monitors

— For SNS they are in the CCL, which is a very long

structure with many RF gaps. Data will be very
sensitive to the model.

e We can try to use Beam Position Monitors
(BPM) as analogs of wire scanners to

measure the longitudinal RMS size of the
bunch

14 Managed by UT-Battelle
for the Department of Energy
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CCL Bunch Length for Two Methods

! ] —e— CCL4 BSM410, XAL Prediction 1 ':
i [ ] ® BSM Measurements
6_ |
N\
° 1 [
g P
2 * S
x 3: i\z 3
ERE i ¥
3 | : /
§’ ’ Desiign \i\{_/}
—-l |
1 i |
0

CCL4 Phase, deg

Results are very close. It proves the applicability of the new method.

Limitations: assumption of Gaussian distribution in the bunch.
If we are far from the matched case (design) the bunch could be
non Gaussian.

OAK
g e

19 M dhllB telle
I}I)p 11 ergy

A. Shishlo, A. Aleksandrov, Phys. ST Accel. and Beams 16, 062801 (2013).

J-PARC T4, BI5E Bl gEH ShishlolZEILNTH B L.
BPMMDIFEEMNEI-OTELWNERSIENDZE, GEMARETIZLTULVELY,)
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