NccnepoBaHue HeaunoabHbiX 3ddekToB (H13) Bo B3anmoaemncrsmm
aTOMOB C MOHOXpoMaTuyecknm nsnydyeHmem KU: yckopeHmne atomos,

B/IMAHUNE H,£I,3 Ha MOHN3AUNKO aTOMOB N T’eHEPALUKO BbICLUMX TAPMOHUK

B.C. Menexuk
BNT® OVIM, r. Oy6Ha

CoselaHune coBeta PAH no doyHaaMeHTaslbHOM sSiAepHON dom3mnke

NAD CO PAH, . HoBocmnbupck, 20-21 mapta 2023 T.



° HepunonobHere sgpgexter (HAJ) npu B3aumoneircteum atomos ¢ IM
U3nyyeHUem B peHTreHOBCKOM AUAanasoHe

° HepaspeneHue nepemeHHbLIX B aTOMe BOAOPOAA, cTumynupyemoe HOD npu
B3AMMOAEUCTBUU C CUNBHBIM J1G3epHBIM U3NyYeHUem

° KeaHTOBO-KBA3UKNACCUYECKUU noaxon Ana aHanusa HOSD npu
B3AMMOAEUCTBUU ATOMOB C CUNbHBIM DM UsnyyYeHuem

® TlepcnekTtusHbie 3aaa4um: yckopeHue atomos MKW,
snusHue HO3 Ha «ctabunusauuio» atomos u
Ha reHepauuvio sbIcWwmnx rapmoHuk 8 UKM ...
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ATOM BOoOopoda B CUITbHOM Jla3epHOM norie
(HegunonbHble 3PdEKTHI)

M>m

= =mv l / .
P=MV >p Vi(r) = Eof(t){cos(wt)x + —[cos(wt)ly + wsin(wt)xz] },
C '

Vo(r,R) = %Eof(t){cos(wt) Zpy — Xp:| + wsin(wt)[xZ + zX] }



ATOM BOogopoAa B CUITbHOM fla3epHOM nosie

(HegunonbHble 3PdEKTHI)

P
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ATOM BOogopoAa B CUITbHOM fla3epHOM nosie

(HegunonbHble 3PdEKTHI)

P
H(F,R,_[) = W + /10(1‘) + Vl (r,l‘) T+ VQ(F,R?[)
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ATOM BOogopoAa B CUITbHOM fla3epHOM nosie

(HegunonbHble 3PdEKTHI)

2

P
H(r,R,t) = T ho(r)+ Vy(r,t)+ Vo (r,R,1)

p. 1
hg(r)zz—u—;

M > m l A .
P—MV > p—mv Vi(r) = Eof(1){cos(wt)x + - cos(wr)ly + wsin(wt)xz] },

Vo(r.R) = %Eof(t){cos(wt) Zpy — Xp-] + wsin(wt)[xZ + zX] }
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ATOM BOogopoAa B CUITbHOM fla3epHOM nosie

(HegunonbHble 3PdEKTHI)

P2
H(r,R,t) = T ho(r)+ Vy(r,t)+ Vo (r,R,1)
p- 1
ho(r) = =— — —
o(r) 210 r
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Dissecting Strong-Field Excitation Dynamics with Atomic-Momentum Spectroscopy

A.W. Bray,l‘z‘* U. Eichmann,”" and S. Patchkovskii**
'Australian National University, Canberra ACT 2601, Australia

P =MV >p=mv *Max-Born-Institute, 12489 Berlin, Germany

H(r.R.t) — H.p(r.t) = ho(r) + Vips(r.t) 3D Il

We propose using the c.m. degrees of freedom of atoms and molecules as a
“built-in” monitoring device for observing their internal dynamics in nonperturbative laser fields.

detection of the internal electron quantum dynamics with CM-velocity spectroscopy.




ATOM BOogopoAa B CUITbHOM fla3epHOM nosie

(KBAQHTOBO-KBa3WKITaCCUYECKNN MEeTO.)

(e, 1) = [Fo(r) + Ve RO ()

Ha(P 1) = oo (e DV RO (r, 1)

M>»m d 0
P=MV >»p=mv
d 0
classical ideal gas perfectly describes gas laws %R ~ P 5 Ha(P.R.1)
Y(r,t = —n1T/2) = duim(r),

R(t=—nyT/2) =Ro , P(t = —n7T/2) = Py,
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Abstract
We have developed a quantum-quasiclassical computational scheme for quant-
itative treating of the nonseparable quantum-—classical dynamics of the 6D
hydrogen atom in a strong laser pulse. In this approach, the electron is treated
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(pesynbTaThbl PacyeToB)
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ATOM BOogopoAa B CUITbHOM fla3epHOM nosie

(pesynbTaThbl PacyeToB)

TTokasaHO: UMNYynbCHOE pacnpeaenieHue aTOMOB BOCMPOU3BOAUT
POPMY MMNYJIbCHOrO pacnpenesieHns 351eKTpoHa BHYTpU aTtoma

3TO nopAepxuBaeT naero ucnonbsoeatb CM-velocity spectroscopy
(knaccuyeckut «aeTeKkTop») ANg AeTeKTUPOBAHUS BHYTpeHHeW
KBAHTOBOW AUHAMUKU 351eKTpoHa



[lepcnekTnBHbIE 3aga4vn: yckopeHune atomos UK
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Acceleration of neutral atoms in strong short-pulse
laser fields

U. Eichmann"? T. Nubbemeyer', H. Rottke' & W. Sandner"* aea:p ~ 10149

8 x 10" (700 — 1100)nm , (40 — 100)fs, He, Ne atoms



[lepcneKkTuBHbIE 3a4a4u:

BNUAHNE HEAMNONMbHbLIX 3PJEKTOB Ha cCTabunmMsaymio aToMoB
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PHYSICAL REVIEW A 90, 053411 (2014)

Nondipole ionization dynamics in atoms induced by intense xuv laser fields

Morten Fgrre” and Aleksander Skjerlie Simonsen'
Department of Physics and Technology, University of Bergen, N-5007 Bergen, Norway



[lepcneKkTuBHbIE 3a4a4u:

BNUAHNE HeAUNObHbIX 3PEKTOB Ha reHepaLmio rAapMOHUK
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Breakdown of dipole approximation and its effect
on high harmonic generation

R. Mishra, D.J. Kalita, and A.K. Gupta®

Department of Chemistry, Indian Institute of Technology, Guwahati, 781039 Assam, India



3aknoyeHmne & nepcrnekTuBbl

® WKW paet yHUKanbHbIe BO3MOXHOCTU ANS IKCNepumeH-
TAsIbHOMO U3yYeHUs BAXHbIX HeAUMONbHLIX 3(PPEKTOB
NpU B3aUMOAEUCTBUU ATOMA C MOHOXPOMATUYECKUM
OM nonem

@ HapaboTaH CylueCTBeHHbIW 3a4eN ANS TeopeTUYecKoro
aHanM3a HeaUNONbHBLIX 3PPeKTOoB (ABUXeHUa aaep)
BO B3GUMOAEUCTBUU aTOMOB C usnydyeHuem UKM
V Melezhik, J. Phys. A56, 154003 (2023)

S Shadmehri & V Melezhik, Laser Phys. 33, 026001 (2023)
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