Sources of FE halo generation
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« MEBT is the largest contributor to FE halo generation

* Nonlinear space charge force stemming from a large transverse
beam eccentricity generates halo in MEBT

* As minor contributors, several FE components and physical effects
may contribute to the generation of beam halo

MEBT optics
f’ﬁ_—dff(/q‘:_/"—\/‘:ﬁ:ﬂ“‘————&
P A T I T _ﬂ}’_&“‘
9 S P Y R 1 1P 1 O 14 1 Y o = I P
NEF ¥ T A 0RY o ik 3 R D EE AN I C T E DESER T I O X B (X i O
Mo T T T
< ~1.6 M >

Region with a large transverse beam eccentricity ~2:1

May 7-9, 2002
1

Accelerator Systems Division 1 ORNL




Emittance measurements for two different
MEBT optics ~| ZSNS
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Optics modification (chopper to anti-chopper) alone
reduces halo at 171MeV significantly
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E, for nominal optics vs round beam optics ”/QNS
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Measurements consistent with model predictions SNS

SPMEMIUH H[lITEDH SOURCE

« Significant reduction of halo

« Significant reduction of rms emittance in both planes
e,= 0.593 mm-mrad - 0.376 mm-mrad
g,= 0.353 mm-mrad > 0.264 mm-mrad
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Saeed et al installed horizontal collimators at

the anti-chopper box

RE: Rebuncher Cavity
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Little difference in x-plane before and after
collimation (10mA is collimated out of 32 mA) AN
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Little difference in y-plane before and after
collimation IL5NS
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Measurements consistent with simulation SNS
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Significance of the measurements gSNS
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 Benchmarking of codes with measurements

« Experimentally validated the effectiveness of the proposed
round beam optics

« Implicitly validated the effectiveness of the halo collimation at
the chopper target position the previous study proposed
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