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Ultra-Small and Ultra-Fast

http://www-ssrl.slac.stanford.edu/lcls/
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Fig. 3. E coff expressing the indicator protein. Individual bacteria are seen
using transmitted light {4 and 0} and flucrescence (B and £}, wherethe yellow
fluorescent protein {green)isseen throughout most of the bacteria except for
one small region in each bacterium that is free of fluorescence {arrows),
consistent with Fig. 2. C and F show the fluorescent image superimposed on
the transmitted light image.

J. Miao et al.. PNAS 100 (2003) 110.

Fig. 2. An image reconstructed from Fig. 1. The dense regions inside the
bacteria are likely the distribution of proteins labeled with KMnOy. The
semitransparent regions are devoid of yellow fluorescent proteins.
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X

Source Pulse length | Repetition | Photon flux Energy
(fs) rate (Hz) range

Sub-Picosecond Pulse | 80 10 2 x 107 photons/ 8-10 keV

Source (SLAC) pulse/1.5%b.w.

Laser Bunch Slicing 200 40000 5 x 107 photons/ 0.2-10 keV

(Advanced Light sec/0.1%b.w.

Source)

Laser-produced ~100 10 6 x 100 photons/ 8 keV (Cu-

plasma X-ray pulse/4nsr Ka)

Laser / high harmonic | 100 - 0.1 10 - 10000 | ~ 108 photons/ 10 eV-1 keV

generation sec/0.1%b.w.

KEK PF-BT line 500 20 ~ 107 photons/ 0.2-10 keV
pulse/1%b.w.

Linac Coherent Light | 230 120 2 x 102 photons/ 1-10 keV

Source (SLAC)

pulse/0.2%b.w.




Sub-Picosecond Pulse Source (SLAC)
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Insulator (1) Phase
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Fig. 3. (A) Probe pho-
ton energy dependence
of the time profile for
the AR/R observed at
180 K (black lines) and
260 K (red lines). The
probe photon energy
was 172 and 138 eV
for the upper ald luwer
nels, by. T
angles indicate the peak
positions due to the
vibratile structure ob-
served at 180 K. (inset)
Raman spectrum in the
low-energy region for
the | phase observed at
180 K. Temperature
dependence of the Ra-
man shift energy for
the red-colored mode
is plotted in the inset
of (B). (B) Temperature
dependence of the time
profile for the AR/R
observed at 1.38 eV.
(Inset) Temperature de-
pendence of the Ra-
man shift (red circles)
for the red-colored
mode in the inset of
(A) and that for the
vibratile frequency es-
timated from the time
profile of AR/R (black
squares). Error bars
(mean + SE) show the
observed data fluctua-
tions changing the sam-
ple crystal. The red and
black lines serve as an

eye guide.
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Pump-probe X-ray diffraction at
PF-AR NW14A
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Timing diagram

NW14
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PF-AR

Parameters PF-AR SB PF-BT PS
Electron energy (GeV) 6.5 2.5
Average current (mA) 60 (75nC, 794kHz) 1.2x10- (0.6nC, 20Hz)
Natural emittance (nmrad) 293 160
Coupling 0.01 1
Bunch 1
ot (psec) 50
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Periodic length (mm) 20
Number of Periods 75
Total Length (m) 5.0
Kmax 1.5
Minimum gap (mm) 5
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PF-AR

(1-10keV)
794kHz ~ 10*?phs/sec/0.01%b.w.
794kHz ~ 10%phs/sec/10%b.w.
XAFS
1kHz ~ 10%hs/sec/0.01%b.w. 1kHz
1kHz
NW14
1kHz ~ 10'2phs/sec/10%b.w. 1kHz
1kHz
PF-BT
25Hz ~ 10%phs/sec/0.01%b.w. 25Hz 1kHz  25Hz
~ 105phs/pulse/0.01%b.w. ?
25Hz ~ 10°phs/sec/10%b.w. 25Hz
1kHz 25Hz

~ 108phs/pulse/10%b.w.
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Present Required condition
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10 ps — 100 fs
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XMCD, PEEM

Fischer et al.
(SRI 2003)

» Magnetisation dynamics

microcoil

At=—400ps At=+400ps At=+500ps

spin fluctuation precession domain wall motion
exchange interaction relaxation thermal activation

e Present: sub-ns magnetic pump-probe,
coherent scattering (Goedkoop et al., SRI 2003)
XMCD imaging (Fischer et al., SRI 2003)

e Future: spin dynamics in fs regime?

Fischer et al. (SRI2003)

A e
T %m
E DY
vac hv A*‘E‘i‘;\kﬁ
RCT <A wet electron
WA state
il N\ 100 eV — 10 keV
| AN
F Tz defect band/ -y 100 pPS — 100 fs
1 kHz —1 MHz
0% valence
band
Ti(_")2 HED Vacuum

Onda et al. Science 308 (2005) 1154



Ta) ™ {(b) ™
i e et i — —
\ i [ LIRS T
|I I: =100 psec =
' _'l'_ -yl
. ¥ Ln=er I'l:l]-:-.-L N '
e I AN "_'" Y
III"’.-‘:] i |nﬁ,j,-.r 2kHz) ™,
J:I-:lx'i i

Saes et al. (2003) PRL 90, 04743-1

m @ @

V 2pap
(516 eV)

0,008

0.006

a (nm1)

0,004

ooizp O1s
(530 eV)

0010 F

a (nm)

0.008

-2000 0 2000 4000

Delay (fs)

A.Cavalleri et.al., Phys.Rev.Lett. in press.

100 eV — 30 keV
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CH,l, in methanol

Davidsson et al. (2005) PRL, 94, 245503
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& before photolysis

F helix @ aiter photolysis
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Schotte et al.(2003) Science 300, 1944
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