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TTF Linac Program May until October 2001

since the May 2001 shutdown...

FEL operation under optimized conditions
FEL operation:  ablation & cluster experiments

FEL goal: saturation
FEL studies: RAFEL
high gradient operation
CSR studies

dark current studies



TTF operation between 27/08 and 28/10/01
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uptime (%)

downtime (hours)

TTF operation between 27/08 and 28/10/01
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High gradient operation of module ACC1
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Cavity phases of module ACC1
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Gradient history of module ACC1

wrong calibration
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Coupler history of module ACC1 at 20 MV/m
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Coupler history of module ACC2 at 14 MV/m
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SASE with high gradient operation of module ACC1

the operator's
SASE display
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The need for CSR measurements

bend. angle 20 deg
ﬂ R56=-0.20 m

Low Energy 0

High Energy "“§ @ n AE ’ gn ’ O-Z

needs to be measured as

L/

: f (phase(ACC1))
Bunch compression in BC2 causes
short bunches to radiate coherently

This requires ...
- a stable and reproducible run over many shifts
- precise bunch length measurement

Currently observed ...

- charge dependent energy spread blow-up @ minimum bunch length

- transverse emittance increases with bunch charge, horizontal one
dilutes when ACC1 is operated for max.compression



CSR measurements

Example for energy spread blow-up seen at maximum compression;

the picture was taken in the dispersive section downstream of the undulator
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CSR measurements

open questions & next steps

* the vertical emittance dependence on the charge is suspicious
and not understood

» some strange vertical tail downstream of BC2

* X-y coupling depending on ACC1 phase and on injection into
ACC1

* improve the machine stability

* new emittance / bunch length meas. station at the end of BC2
and a high dynamical range (12 bit) CCD camera

e installation of flat BC2 vac.chamber and check for drastic effects

* gain experience with the flat chamber since it's going to be used
for TTF Phase 2 (with additional copper plating)



Dark current measurements at ACC2
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Why 50 mm Copper?
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Dark current measurements at ACC2
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Dark current measurements at ACC2
... first measurements ...

b agrees with

Q,(ACC2) @ 20 MV/m

x 2,3 per MV/m
i.e.cav#8 1.6 mA @ 25 MV/m
w/o cav.#8 100 yJA @ 25 MV/m
1.5 pA @ 20 MV/m

L
3 —e—CD_voltage [V]
o, —m— current [100nA]
a CD_voltage wo8 [V]
c ~¢—current wo8 [100nA]
9 X CD_voltage wo8_new [V]
o ~—@— current wo8_new [100nA]
0.1
0.01

New measurements planned:

gradient [MV/m] ACC1 at > 20 MV/m
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