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1974. gada Marcis Auzins absolvéja Rigas 49. vidusskolu
8.,9.,10., 11. klases - absolutais Latvijas Republikas
Fizikas olimpiades uzvareétajs, piedalijas PSRS olimpiades.
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No 1974. 11dz1979. gadam - studijas LVU
1976. gada piedavats specializeties EDNVM katedra, tomer
Ojars Smits pierunaja pieversties optikai un spektroskopijai, pielietojot lazerus

Docents Ojars Smits,
LVU FMF Eksperimentalas fizikas katedras vaditajs



Ka viss sakas: 1970-tie gadi, Lazers un divatomu molekulas
Riga top jauns virziens
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S/Dekfrosk opijas pr 0blemu laboraloriid Stonu

/eld 4, haqra ba. Fiz-mat fak doc. Mdris
Jansons.

Akadémikis M. Jansons (1936-1997)



Marcis Auzins ienak grupa ka fizikis - eksperimentators
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Jau diplomdarba 1979. g. tika ieguti rezultati ar pasaule
atzitu novitati: reala laika noverots, ka ar gaismu
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iztuksotas molekulas atgriezas lidzsvara stavokli. <
Diplomdarba rezultats tiek publicéts tolaik prestizakaja j S "y
PSRS Zurnala “ITucema B 2KITD” — :
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M. P. Auzin'sh, |. Ya. Pirags, R. S. Ferber, and O. A. Shmit
P Sruchki Srare University

Direct measurement of thermalization rate of the ground
state of K; molecules

Pis'ma Zh. Eksp. Teor. Fiz. 31, No. 10, 589-592 (20 May 1980)



Observation of quantum beats in the kinetics of the

thermalization of diatomic molecules in the electronic

ground state

M. P. Auzin'sh, M. Ya. Tamanis, and R. S. Ferber
P. Stuchka Latvian State University

Pis’ma Zh. Eksp. Teor. Fiz. 42, No. 4, 132-134 (25 August 1985)

Quantum magnetic beats have been discovered experimentally in the kinetics of the
thermalization of a vibrational-rotational level of the ground state of diatomic
molecules after emptying by a laser pulse.

Z
o L —

Si rotacija noved pie

oscilacijam

/

I
=
o

I

f, arb. umits
1o poo

g

7L
a- o
} ° r Q;é?
08t o Dnog:mﬁw
o &
o
05 el
P B T T . L
2! 1] o
g} e
i o
e
o m
02 &
o &

Jauns efekts molekulas: brivas
kvantu oscilacijas magnetiskaja lauka

Marcim Auzinam piemit ipasa spé&ja izprast un uzskatami
izskaidrot paradibas buitibu. Toreiz tas prasija aptuveni gadu darba...



Marcis Auzins turpina apgiit teorétisko aprakstu, veic fizikalo
paradibu analizi, novéro un apraksta jaunus ar koherenci saistitos

efektus

Observation of a quantum-beat resonance between

magnetic sublevels with AM = 4

M. P. Auzin'sh and R. S. Ferber

P. Stuchka Latwian State University, Riga
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Pis'ma Zh. Eksp. Teor. Fiz. 39, No. 8, 376-378 (5 April

1984)
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polarization moments with & = 4

Zinams, ka jabut rezonansei uz
frekvences 200 KHz, bet tas novérots
ar1 uz dubultotas frekvences 400
KHz.

Tika noverots “heksadekapola”
moments! Vélreiz tas “atklats”
Berklijas universitate 2000. gada.



Vél jauni efekti

Exceeding the classical limit of the degree of polarization

P === sm=e  Opt. Spekirosk. 59, 11-16 (July 1985)
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legtitie rezultati 1986. gada lava spidosi aizstavet kandidata disertaciju
toreizeja Leningradas Valsts universitate.

Marcis Auzin$ kluast par atraktivu 30-gadigu
docentu.
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Jau 1979. gada, uzreiz pec LVU FMF absolvesanas,
iesakts pasniedzeja darbs.

No Jazepa Eidusa tika parnemts Atomfizikas kurss,
kurs tiek lasits LU fizikiem ari Sodien -
tagad dévéts par Kvantu fiziku. Profesors Jazeps Eiduss




1990-1999: cels uz visparinajumu:
Sistémas ar lielo rotacijas momentu J - klasiskais un kvantu apraksts;
Gaismas un molekulu mijiedarbibas izpratne

Nak starptautiska atzisana un atpazistamiba

Ap 30 rakstu, virkne publikaciju augsta ,reitinga” Zurnalos Physical Review A., Physical Review Letters (viena no
pirmajam zinatniskajam publikacijam Latvija, kuras autori visi parstav musu valsti), ari parskata raksti

VOLUME 69, NUMBER 24 PHYSICAL REVIEW LETTERS 14 DECEMBER 1992

J-Selective Stark Orientation of Molecular Rotation in a Beam

Marcis P. Auzinsh and Ruvin S. Ferber

N

i€) Yy Lidz $im zinams, ka molekulas rotacijas de] to lenkiskos
momentus nevar orientét viena virziena, pieliekot elektrisko
lauku.
Paradits, ka to tomér var realizét.
FIG. 1. Schematic of realization of alignment-orientation

Stark conversion. (a) Choice of coordinate systems. (b) Possi-
ble realization scheme for A8 molecules seeded in a free jet of
X atoms. (c) Symbolic polar plot of J distribution.



Jauni efekti, gaismai mijiedarboties ar molekulam

J. Cham. Phws.. Wol. 99. No. 8. 15 Cctober 1983

Emergence of circularity at linear polarized excitation of molecules

M. P. Auzinsh and R. S. Ferber
Department of Physics, University of Latvia, Riga LV-1586, Latvia

«— Lidz Sim bija zinams, ka, apstarojot molekulas ar
lineari polarizetu gaismu, nevar noverot cirkulari
polarizétu izstaroSanu. Paradits, ka tomér var!
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FIG. 5. Measured circularity signal for 0, =2(J=96) level of B X (1)
state in '*Te,. Full line is obtained by fitting according to Eq. (17).
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1992. gada - Aleksandra fon Humbolta fonda balva —
par sasniegumiem Hanle efekta pétijumos [Wilhelm Hanle (1901-93)]




Marcis Auzinsh, Ruvin Ferber

“Optical Polarization of Molecules”

Cambridge Monographs on Atomic, Molecular and Chemical Physics,
Cambridge University Press, 1995; 2005.



Marcis Auzins - viesprofesors un viespétnieks
dazadu valstu augstskolas un programmas

l.lS * 1996. gada - Karaliskas biedribas viesprofesors
Saseksas Universitate, Lielbritanija

University of Sussex

No 1996. lidz 1997. gadam - viespetnieks starptautiska petijumu
programma ,,Orientétu molekulu mijiedarbiba” Bilefelde, Vacija

m 1998. gada - viesprofesors Oklahomas Universitate, ASV



Ka top Marca Auzina teorétiskais apraksts?
Slavenie “Memo”

Memo
about HFS calculations in DI state of NaK

information collected by people in Moscow, Riga and Bielefeld
(put together by Marcis in Bielefeld)

1997

1  Introductory remark

Let me start with a statement that this 1s a rough superficially put together
material. I shall be more than happy to obtain from people corrections,
comments, additions and questions, The purpose of this memo 15 to start
to collect together all the information we have obtained about HFS in D'II

state of Nal{ for collective use.

2 Introduction
The wave function for a rotating diatomic molecule in T state is

TM'TIeY = 272 [|TMA) [A) + ¢ [TM — A) [-A)], (1)

7ML ) =




Tieksme un prasme visus sarezgitos efektus izskaidrot télaini -
ari burtiska nozime

Top didaktiskie raksti

Fig. 3. Ensemble of molecules excited by a contimions radiation n magnetic field; 1 —we /' =0; 2

h:jg.-"l' =
. . . . 10; 3 —we/I'=254 —wg/I" = 0o
Tutorial/Article didactique . : 1

Angular momenta dynamics 0 o w
in magnetic and electric field: p 4L
= 1 T _— 1 "“-..E_R o
Classical and quantum approach o o 1
Marcis Auzinsh -1 1
1 3 W 4
Can. J. Phys. Vol. 75, 1997 : .
o | - ' @D
AN i
R — 1 0 ]



Sasniegumi un atziniba Latvija

1994. gads - Eksperimentalas fizikas katedras vaditajs, LU FMF

1995. gads - Habiliteta doktora grads fizika,

1997. gads - LU profesors,

1998. gads - LZA 1stenais loceklis

1998-2003 - LU Fizikas un matematikas fakultates
Atomfizikas un spektroskopijas instituta direktors



2000 - 2003: gaismas mijiedarbiba ar atomiem
Jauns izaicinajums: vai iespéjams izprast kaut ko butiski jaunu?
Eksperimenti LU FMF ASI, attistita teorija

PHYSICAL REVIEW A, VOLUME 63, 023407

Dol

Angular-momentum spatial distribution symmetry breaking in Rb by an external magnetic field
.02
Janis Alnis and Marcis Auzinsh®
Department of Physics, University of Latvia, 19 Rainis blvd., Riga LV-1586, Latvia
(Received 26 July 2000; published 16 January 2001)

&

Excited-state angular-momentum alignment—orientation conversion for atoms with hyperfine structure in the
presence of an external magnetic field is investigated. Transversal onentation in these conditions is reported.

Cireular polarization rate C= (1, -1, V( ":.,u* 1)
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Simetrijas “lausana”

INSTITUTE OF PHYSICE FUBLISHING JOURNAL OF PHYSICE B: ATOMIC, MOLECULAR AND OPFTICAL PHYSICS

I Phy=. B: At. Mol Opt. Phys. 34 (2001) 3889-2898 PII: S0953-4075(01 23] 32-0 .
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Reverse dark resonance in Rb excited by a diode laser ;
04 02 0.0 02 0.4
Janis Alnis and Mareis Auzinsh Meagnetic Field (G)

Figure 5. Measured (@) and simulated signal (full curve) for reverse dark resonance in *Rb.

The origin of recently discovered reverse (opposite-sign} dark resonances has Gaisas un tumsas
been explained theoretically and verified experimentally. It is shown that the
=P i Fred eRpe . rezonanses



Sasniegumi Latvija paver celu uz sadarbibu
ar izciliem fizikiem pasaules universitates

Prof. Dr. Klaas Bergmann, Technische Universitat
Kaiserslautern - LU goda doktors, viens no LU Lazercentra
pamatlicejiem

Kaufmann, 0., A. Ekers, K. Bergmann, N. Bezuglov, K. Miculis, M. Auzinsh, and W. |
Meyer, Velocity redistribution of excited atoms by radiative excitation transfer.
Journal of Chemical Physics, 2003

Prof. Evguenii E. Nikitin, Haifa Institute of Technology

Nikitin, E., E. Dashevskaya, ). Alnis, M. Auzinsh, E.R.l. Abraham,

B.R. Furneaux, M. Keil, C. McRaven, N. Shafer-Ray, Measurement

and prediction of the speed-dependent throughput of a magnetic octupole
velocity filter, Physical Review A, 2003. Vol. 68

Neil Shafer-Ray, University of Oklahoma

Kendrick, B.K., L. Jayasinghe, S. Moser, M. Auzinsh, and N.
Shafer-Ray,

Observation of predicted resonance structure in the H+D2 ->
HD(v '=0,j '=7)+D reaction

Physical Review Letters, 2000. 84




Pec 2003. gada: jauni efekti, ce]s uz Bérkliju ASV, saglabajot
piederibu LU

Likteniga tiksanas Somija

Berklijas universitates profesors Dmitrijs
Budkers
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TAS

Probe beam

FIG. 1. Schematic diagram of a typical atomic magnetometer
apparatus [2,9] of the sort considered here.

u:l— Pump beam

VOLUME 93, NUMBER 17

Nozimigakie zinatnes sasniegumi 2004. gada:

“Izmantojot kvantu efektus, paaugstinata magnetometrijas jutiba virs
klasiskas fizikas atlautas robezas”
(LU sadarbiba ar Kalifornijas universitati, akademikis M. Auzins)

In conclusion, we have investigated fundamental
sources of noise present in an idealized atomic magne-
tometer based on quantum nondemolition technigques. We
find that such an approach can improve the sensitivity of
magnetometric measurements beyond the shot-noise-
limit over time scales much shorter than the relevant
spin-relaxation time divided by an appropriate power of
the number of atoms, depending on the degree of squeez-
ing of the probe light However, for longer time scales,

PHYSICAL REVIEW LETTERS week ending

22 OCTOBER 2004

Can a Quantum Nondemolition Measurement Improve the Sensitivity
of an Atomic Magnetometer?

M. Auzinsh.' D. Budker.** D.E Kimball.> S. M. Rochester.> J. E. Stalnaker.> A. O. Sushkov.? and V.V. Yashchuk?*



Ka vislabak pavadit atvalinajumu?
Marcis Auzins - Millera viesprofesors Beérklijas universitate,
2005. gads

04/15/2005




... piederiba Latvijas Universitatei

Ar savu laboratoriju:

Atpiitas brizos

LU Fizikas un matematikas fakultate




2005. gada LU Fizikas un matematikas fakultate atklats Lazeru
centrs, zinatniskais vaditajs — Marcis Auzins




PRL 97, 043002 (2006)

PHYSICAL REVIEW LETTERS

week ending

28 JULY 2006

Clectric-Field-Induced Symmetry Breaking of Angular Momentum Distribution in Atoms

Marcis Auzinsh.” Kaspars Blushs, Ruvin Ferber. Florian Gahbauer, Andrey Jarmola, and Maris Tamanis
Department of Physics and Mathematics, University of Latvia, Rainis Blvd. 19, Riga LV-1586, Latvia
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PHYSICAL REVIEW A 75, 022502 (2007)
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Electric field, Viem

Level-crossing spectroscopy of the 7, 9, and 10D, states of '**Cs and validation of relativistic
many-body calculations of the polarizabilities and hyperfine constants

» L 1 | 1 1 " < 2 . 3 . il
M. Auzinsh, ™ K. Bluss,” R. Ferber,” F. Gahbauer,” A. Jarmola,” M. S. Safronova,” U. I. Safronova,” and M. Tamanis
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PHYSICAL REVIEW A 78, 013417 (2008)

F-resolved magneto-optical resonances in the ) excitation of cesium: Experiment and theory

M. Auzinsh,® R. Ferber, F. Gahbauer, A. Jarmola, and L. Kalvans
The University of Latvia, Laser Centre, Rainis Boulevard, LV-1586 Riga, Latvia

PHYSICAL REVIEW A 79, 053404 (2009)

Nonlinear magneto-optical resonances at D), excitation of *Rb and YRb for partially resolved
hyperfine F levels

M. Auzinsh,* R. Ferber, F. Gahbauver, A. Jarmola, and L. Kalvans
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Sadarbiba ar Armeénijas ZA Fizikalo probléemu institiitu

iegiita iespéja LU Lazeru centra pétit unikalu objektu:
nanoizméra siinu ar sarmu metalu atomiem

L=150- 1600 nm

YAG
window

Alkali
vapor

Alkali
metal

Prof. Davids Sarkisjans

PHYSICAL REVIEW A 81, 033408 (2010)

Nonlinear magneto-optical resonances at D, excitation of ¥Rb and *’Rb in an extremely thin cell

M. Auzinsh,"” R. Ferber.! F. Gahbauer.! A. Jarmola.' L. Kalvans,! A. Papoyan,” and D. Sarkisyan®
' Laser Centre, The University of Latvia, 19 Rainis Bowlevard, LV- 1586 Riga, Latvia
Institute for Phvsical Research. NAS of Armenia. Ashtarak-0203. Armenia



Profesora Marca Auzina docétie kursi fizikas bakalaura un magistra
studijas

Kvantu fizika (Fizi4008)

Atomi aréjos laukos (Fizi4012)
Specseminars | (Fizi5035)
Specseminars Il (Fizi5034)
Specseminars Il (Fizi6011)
Misdienu kvantu fizikas probléemas
(Fizi6010)

Kvantu fizikas paradoksi (Fizi4287)
Eksperimentalo datu statistiska
apstade (Fizi3190)

Doktorantu darbu vadiba:

Dr. A. Ekers

Dr. ). Alnis

Dr. K. Bluss

Dr. K. Miculis

Dr. A. Atvars

L. Kalvans (iesniegts promocijas darbs)



Marcis Auzins -
Springeraizdevniecibas Centraleiropas fizikas zurnala redaktors

) Springer
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Eiropas Fizikas biedribas izpildkomitejas loceklis
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Domajot par toposo gramatu:

kopa ar Bérklijas universitates profesoru D. Budkeru




This book is addressed to upper-leval undergraduate and graduats students involved in reeearch in
atormic, molecular, and optical physics. It wil also be useful to researchers practising in this field. it gives
an intuitive, yat auficiantly datailad and rigorous introduction to light-atom intarsctions with a particuler
emphasis on the symmetry aspects of the interacticn, espedaly thoes esscciated with the angular
momentum of atome and light, The ook wil ensble readers to carmy out practical calculations on their
own, and ia richly dlustrated with examples drewn from cument resaarch topics, such as resonant
nonlinear magneto-opticd effecta.

Marcis Auzinsh is Rector of the University of Latvia
Dmitry Budicer ia Professor of Physice at the Univarsity of Calfornia at Berkaley, USA

Simon M. Rechester ia a Graduate Student Reesarcher at the University of California
at Barkaley, USA

“This ia an excalent undergradusats textbook which provides & modem treetment of atom-light interac-
tions from an experimantalist’s p erspective. | recornmend this book ta any student who aims fora
deap undaretanding of ths concapts in atomic phyaics and how to apply them to current resaairch

L Diater Jaksch, Orford University

"Many modermn atomic physics experiments use subtle effects of atom-light interactions, be they the
deatructive interfarence eseociat ed with coherent superpositons, or the dynamics of optical pumping, or
alignment to orientation conversion. Having such topice discussad in a coharent theorstical framework

CHm S #an Hughes, Durham Unversity

To download a softwars package for a varisty of atomic-phyaics cakculations and further interactive
example s, and to request addiional materials, such as Powerpoint® pressntations, available for
instructors, pleasa go to:

http#/ulcatal ogue.oup .comvproduct/B7801 08565122.do
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Atsauksmes
par 2010. gada izdoto gramatu

Optically Polarized Atoms: Understanding Light-Atom Interactions




Paldies par uzmanibu!



