I Application of the radiation @ssv

THz application at BESSY

- beam diagnostics in storage rings
- beam diagnostics in FEL (proposal)

- beam diagnostics for SR-based fs-s¢licing
(under construction)

- low alpha option for the PTB-ring
(under contruction)

- user applications for THz radiation:
- plasma frequency in superconductors,
- THz near-field imaging,
- electronic transitions in GeGa
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The BESSY THz Source

Brilliance of the BESSY THz Source
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FT of bursting CSR
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I characteristics of the radiation ssv

steady state emission:
CSR wake leads to a static, non-
Gaussian deformation of the bunches

Bane, Krinsky, Murphy
Micro bunches Workshop, 1995, AIP 367
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bursting emission:
above threshold CSR produces
self-amplified micro bunches leading
to unstable CSR emission

Stupakov, HeifetsPRST-AB 5, 054402 (2002)
‘b"nntuﬁnl &al ths Re\r Lett 89, 224802 (2002)
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LHe cooled detector InSb-bolometer 1~1 us

Abo-Bakr & al Phys. Rev. Lett. 88, 2548011-2548014, 2002
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Diagnostics of a sliced bunch using THz radiation

K.Holldack, G.Wuestefeld
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- regular bunch radiation naturally discriminated - total incoherent power 0.2 mW

by chamber cut off (~2 wavenumbers) - coherent average power by all slices: 1.7 W
- different in low alpha, here radiation swaps beyond (more than in low alpha)
- above bunch currents of 4 mA -> coherent radiation - peak field in slice: 36 kVim

from microbunch instabilities (2.3 mA without WLS) - total THz peak power from slice: 20 W




Diagnostics of a sliced bunch using THz radiation @sssv
K.Holldack, $.Khan, GWuestefeld
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tstring  2nd ring unik eell
dipale dipola =

- longitudinal electran density modulation only after passing dispersive sections
- does not survive 1 turn at regular momentum compaction (o=7.5 10" )
- maximum built up at 1st (in DB) and 2nd (in T6) downstream ring dipole




Expected CSR brilliance of the PTB-ring
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The expected CSR-brilliance for the PTB ring of the S5mé beam current, 40mradx&0mrad.
For comparison the incoherent intensity of the radiation of the BESSY |l ring at 100 ma
{incoherent radiation) and the radiation of a black body scurce is shown.



Generation of the radiation @ssv
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Powerful, Steady State, Coherent THz-Synchrotron Radiation at BESSY |l

Powerful, Coherent THz-Synchrotron
Radiation at BESSYII

M. Abo-Bakr, J. Feikes, K. Holldack, P. Kuske,
W. Peatman, U. Schade, G. Wiistefeld, (BESSY, Berlin)
& H.-W. Hiibers (DLR, Berlin)

1. Generation of coherent THz radiation
2. Properties of the CSR
3. Application of the CSR

Storage ring based FIR CSR at:
Daresbury (SRS),

Brookhaven (VUV),

Lund (MAX 1),

Berkeley (ALS)

See also: hpfwww-als ol govilSWoksnopiogenda, himl
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Low energy storage ring for the German PTB
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Vergleich Formfaktoren und bursi-frequenzmuster
m single bunch Normalmodus
links 18.12.02 MP-Spekirometer,
rechls Spekirum-Analyser 19.12.02
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Faril:
perindisches borsting entspricht kleinen Wellengahlen (<10)
Im turbulenten turitmg (mierobunching) gt es Fourierkomponeien oberhalb 1THE




