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PeHTreHOBCKHE Jia3epbl HA CBOOOAHBIX JJIEKTPOHAX

Yaukanbabii HABOP ¢BOUCTB:

® J[JIMHBI BOJIH B PEHTI€HOBCKOM JIMAIIa30HE
1 KpariHeM yibsTpaduosere (20-15000 eV)
e DeMTOCEKYHIHAA IJIUTEIbHOCTh UMIYIbCOB

® ‘lpkocTh
(+ npooonvras Ko2epeHmHOCMb, Nepecmpausaemocnib
yacmomaosl U nojApusayuu MS‘JZylleHMﬂ)

B3sThIC IO OTAEIBHOCTH, 3TH CBOUCTBA
HE YHMKAJIbHBI. YHMKAJIbHA KX KOMOMHAIIMSI.
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CnekTp v yrnosble pacnpeaeneHus 31IeKTPOHOB, Ar

M. Braune et al, 2009
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‘NNonNHbIN’ 3KCNepuMeHT
(‘Perfect’ or ‘complete’ experiment)

THE ‘““COMPLETE EXPERIMENT’’ IN 8 DECAY
Ya. A. SMORODINSKII
J. Exptl. Theoret. Phys. (U.S.S.R.) 36, 1606-1608 (May, 1959)

... how many experiments are required for the reconstruction of the scattering matrix for
scattering of nucleons by nucleons (the “complete experiment™).

Bederson, B.: The "Perfect’ scattering experiment.
[. Comm. Atom. Mol. Phys. 1, 41-45 (1969)

How many independent differential scattering experiments are required in order to fully
determine all the parameters which are calculable from potential scattering theory?

Reid, K.L.: Photoelectron angular distributions.
Annu. Rev. Phys. Chem. 54, 397424 (2003)

In experiments aimed at determining information about photoionization dynamics, the
"Holy Grail’ is the complete experiment.



MorTuBanus:

- JlaeT HamOoJIee MOJIHYIO MPOBEPKY TEOPUHU BILIOTH A0 YPOBHSI,
pa3pelICeHHOr0 KBAHTOBOM MEXAHUKOM, 1 BBISIBIISICT KOHKPETHBIC
ne(EKTHbIE MECTA TCOPHUH.

- IIpenackazanue 000N  HAOMKOJAEMOM, OTHOCSIIEHMCS K
HN3y4aeMOMY IIPOIIECCY.

BaxHo:

DKCHEPUMEHT MOXKET OBITh «IIOJHBIMY» TOJIBKO B paMKax
ONPENECIIEHHBIX MOJIEJIBHBIX MPEACTABIECHUN (KOTOPBIE TAIOT YUCIIO
HE3aBHCUMBIX AMIUIUTY/I, KOTOPBIE HEOOXOIMMO U3MEPHUTH ).

PCHCHTBI «II0JIHOT'O» 3KCIICPUMCHTA MOJIC/IbHO 3aBHUCHUMBI.
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C noMoLwbO0 PeHTreHOBCKUX Jfla3epoB Ha
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N3YyYUTb eLle MHOro ABfIeHUn
B 3fleMeHTapHbIX npoueccax
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NYrer + Xe —> Xe™ + e, +e,+...te,
1.5 keV, ~80 fs, 3x3 nm?

LCLS (Stanford)
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Example : "YSR + Xe — Xe+(SS-1) + @
150 eV

S. Ricz et al, Phys. Rev. A 67, 012712 (2003)
MAX II experiment (Lund, Sweden)

Relative intensity (arb.units)
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‘used (blue). The high-fluence regime enables nonlinear x-ray

spectroscopies and single-shot imaging, potentially with atomistic
resolution. Low fluences are employed to remain in the linear x-ray
absorption regime to probe ultrafast transient processes. (Saturation

fluence for a carbon atom at 290 eV, just above the K-edge, is
"~ 10" photons /microns®.) Overlaid are research areas addressed
with ultrafast x-ray methodologies that stem from understanding
fundamental atomic and molecular physics processes (pink).
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JICO B BY® M peHTIr¢eHOBCKOM JIMAIIA30HE

FLASH FERMI LCLS SACLA XFEL
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Flgune 1 Fhaf.e qpac:e covered by the }:FEL and HHG SOUICEes
discussed in this roadmap. For XFELs, the pulse duration represents
that of a single pulse, whereas for HHG, the range spans both single
pulses and pulse trains spaced by the period of the driver laser. The
Hl numbers in each island indicate the number of photons /pulse/ 1%
bandwidth. Research to extend the limits of all represented
_ quantities, photon energy, time scale and photon number per pulse,
s pur'-:uad for both XFEL and HHG sources. The E[]l[]hﬂﬁiﬁ for
}{FEI_.S is to extend the time scale to the attosecond regime and
phntnn energy above 20 keV; the emphasis for HHG is to extend the
- photon energy range to hard x-ray and photon number per pulse. For
o — properties not represented by these basic quantities, XFELs seek
enhanced temporal coherence and synchronization with external
sources, and both sources seek increased average power and
controlled polarization.
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