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INTRODUCTION: PBG Accelerating Structures

M Inception of the concept of the PBG as an accelerator(~1992, N. Kroll, UCSD)

M Electron been accelerated in a 17GHz 6-cell external powered traveling wave
PBG structure. 35MV/m of gradient been reached. (~2005, R. Temkin, MIT)

B Intrinsic HOMs damping. Theoretically proved but never been systematically
beam tested.
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INTRODUCTION: Modes in a PBG structure
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WAKEFIELD EXPERIEMENT OF THE PBG STRUCTURE @ AWA

We designhed and
fabricated a X-band
PBG structure using
electroforming
technique at Tsinghua
University, China.

0 mode n/3 mode 271t/3 mode
TM, like Freq. R/Q
Modes (GH2z) (Q)
0 mode 11.10 4.86
/3 11.31 148.5
27/3 11.52 148.1




Experimental Setup (I)
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Experimental Setup (1)




Experimental Results (1)----mode identification

Probe sighal @ ~3.5mm of beam off-axis
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Experimental Results (I1)----Q estimation

Q estimation based on the filtered mode signal
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Experimental Results (lll)----time-frequency analysis
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Experimental Results (IV)----monopole mode characterization
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Experimental Results (V)----dipole mode characterization
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Experimental Results (VI)----charge sweeping
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Experimental Results (VII)----two-bunch collinear acceleration
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FURTHER EXPLORATION---test of a high gradient PBG structure

We will test the other high gradient 2-cell PBG
structure (iris is 2.5 time smaller than the tested
one), which leads to much higher gradient with a
certain amount of charge passing through.




FURTHER EXPLORATION---exotic ideas

PBG Circulating waveguide PBG Two channel accelertor
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SUMMARY

m Wakefield of a PBG structure has been successfully
characterized, including mode identification, Q
estimation, and the beam offset sweeping.

B Demonstrated Q of the accelerating mode is ~10 times
higher than the other HOMSs.

® High charge wakefield excitation has been performed
using up to 80nC single bunch. ~30MV/m of gradient
on axis in this case. Collinear wakefield acceleration
has been performed to calibrate this gradient.

B New ldeas to be explored.




wakefield spectrum, arb. scale

----------------------------------------------------------------------------------------------------------------------------------------------

Freq.(GHz)

A

Argonne

TORY

— measurement

— simulation




	Wakefields Study in a Beam-Driven Photonic Band Gap Accelerating Structure
	Contents
	INTRODUCTION:  PBG Accelerating Structures
	WAKEFIELD EXPERIEMENT OF THE PBG STRUCTURE @ AWA
	Experimental Setup (I)
	Experimental Setup (II)
	Experimental Results (I)----mode identification
	Experimental Results (II)----Q estimation
	Experimental Results (III)----time-frequency analysis
	Experimental Results (IV)----monopole mode characterization
	Experimental Results (V)----dipole mode characterization
	Experimental Results (VI)----charge sweeping
	Experimental Results (VII)----two-bunch collinear acceleration
	FURTHER EXPLORATION---test of a high gradient PBG structure
	FURTHER EXPLORATION---exotic ideas
	SUMMARY

