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Fundamentals of coherent radiation

source characteristics (CSR,CTR,CER,CDR,SP..)
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- CR ports at FLASH
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CR ports at FLASH - 2
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145, 6m

Energy server (dug]eg)|

e diamond window

e full vacuum system

* radiation guided to outside tunnel

» used for instrumentation development

CR ports at FLASH - 3

3SB‘|’P QSB?P 5?B"|"P

PBA‘ 1
Drl M

&

R Mon

ACCS  ACCE
ACC7 Dark
GEYP i | TD
14ACC7 fiog dp i ' D
] 18ACC7 [| I wl
0 '
SECOL
I . L8l I] 7 m
(i ﬂ' (rcoL I
- lup / (& | oy Ly 0
= ST e e I = |m? IJ
e o ! Ip
'.. I‘ P[ru]ark \&‘
I 3 park
<-- Injector
<—— ACCZ .. ACCS wm TcoL
EFM with electronics ECOL

EILI

TMATEILUNDT 2S5UND3  SSEED T45EED

i S I R
r 107070y 1

'Ii

M
aHiatet=

I —
I —

TED

SEED
MAT)

Fyro out

MOLOF &XPer

MATCHY port

no radiator
What does it see ?

Zz=166 M  geading at sample point 700 : —0.098
[v] 7MATCH ECM Pyro

N v




Pyro electronics

crystal produces a surface charge

£
A8 ure change Ideal : charge sensitive amplifiers
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+ Best signal/noise

- pile up in 1. Stage prevents long pulse trains
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; Pyro read-out 2
0s have “black coating” for

/ osorption
- %003 no shaping X003_no -introduces ~ 25 ps timescale

0,015 | for part of the signal
- L No cgating With coating -hNO_T advisable for fast
' In
sig [V] shaping
0.005

Fast step
<—
0 Measured at A = 1 um
60 70 80 90 100
t [ps]

onenomenon

wv50_100 10 bunches no filter 19 dB 2005-11-10T113635

-independent of type of electronics
ﬂ - - depends on size of crystal

0 ﬂ ﬂvﬂv oA s - mechanical vibrations ! |

ﬁ J - (pyro crystals are piezo electric).

-0.05 [
t>16
. 0.1 s -
sig[V] —01 | v
o 1 MHZ:
-0.15 | ] 0.06
02|




' Spectroscopy, basics

Classical approach :
» Michelson-Type spectrometer (autocorrelation function)
» scanning device, no single shot capability

e aim to reconstruct longitudinal profile  Jan Menzel

Enrica Chiadroni
Lars Frohlich

ew approach :

grating spectrometer (wavelength spectrum)
ti-channel parallel readout
not device

e wavelength resolved fast feed-back signals

Hossein Delsim-Hashemi
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Technical implications
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Gratings
Reflective gratings

dispersed orders
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N+ ]_arger usable Spectral range - smaller free spectral range (< 1 Octave)

- limited to A > 20 pm
- poor dispersion efficiency (~15%)

+ ANY A
+ high dispersion efficiency (> 90% )
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Requirements :

- fast, 200 ns for XFEL bunch spacing
- uniform spectral response

- broadband (1 pm - 1mm)

- robust ? =TT

Pyro-electric line detector from individual pyros

+ 30 channels

+ room temperature

+ no window, works in vacuum

+ fast read out

noise equivalent energy NEE : 60 pd / pulse

oth response function (suppresed resonances)

multichannel detectors




. . First spectra
ingle stage device P
eous wavelength range limited
ng problematic, machine fluctuations & calibration

* single transmission grating
e during SASE conditions (5.10.06)

Zur Anze,
Dekor

* single reflective grating
o during SASE conditions (20.8.06)




more spectra

fferent

spectra from different bunches in a

train are d
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even more

Structures ~ 20fs responsible for SASE ?
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LOLA profiles

427 deg

W 0.9}
« 41.5 deg **40.8 deg
0.7+ - L
A, o~ 887 15 (FWHM) My =272 15 (FWHM) o At =686 fs (FWHM)
0.6f 0.6
5 5
o 0.5 E.E 0.5 Q_g 0.5
= = =,
0.41 0.4
03} Gl
02} 02l
0.1 0.1
: i : : : J °~ 54 2 1 08 06 04 02 o0 o2
208 06 04 02 0 02 04 S EhE S - -
At [ps]

D~ /70-80fs..

402 deg

=2
=

SE optics, LOLA resolution

spike width ~ resolution
A cut-off ~ 50 - 60 um !
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: CR and SASE
ﬁrt wavelength signals and SASE - e

CF intensity and SASE
T

— 20-40 mu

Averaged 10 shots

13,11, 2006, lasing at 13.6 nm

] |
1400 1600

] | ] | ] ]
200 400 GO0 a0o0 1000 1200
n-shot




CR and SASE - 2

.. the other day

TG10 SASE-¢ correlal ion

14.11 .06 laging at 13.6 nm, during SASE tuning
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7 - Summary

» broadband single shot spectroscopy is making progress
o still in experimental phase

 wavelength selected intensities will provide a fast ‘bunch shape fingerprint’

2-stage running since today !
Next Steps See logbook :-)

» establish multi-stage version with larger spectral coverage
» develop experimental set-up to compact ‘device’ (CBSS)
» check and establish relevance for SASE operation

More THz diagnostics to come

* equip CSR ports at BC3 and dogleg dipol (?) with “CBSS”
* IR undulator !
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