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PREFACE

S.N. BagaeVv?, K.L. Vodopyanov?, E.M. Dianov?, O.N. Krokhin?,
A.A. Manenkov®, P.P. Pashinin®, 1.A. Shcherbakov®

! Institute of Laser Physics, Siberian Division, Russian Academy of Sciences, Novosibirsk, Russia
2 stanford University, Stanford, United States

% Fiber Optics Research Center, Russian Academy of Sciences, Moscow, Russia

4 Lebedev Physics Institute, Russian Academy of Sciences, Moscow, Russia

5 Prokhorov General Physics Institute, Russian Academy of Sciences, Moscow, Russia

The year 2010 marks the 50th anniversary of the creation of the world's
first laser—a quantum generator of coherent optical radiation that employs
stimulated (induced) radiation of atoms and resonant feedback (cavity). This
event triggered rapid development of quantum electronics in the optical range.
Undoubtedly, the early studies in microwave quantum electronics set the stage
for extending the principles of quantum electronics to the optical range, that is,
for going over from the maser to the laser. This applies first of all to three key
components of the quantum generators: the atomic gain medium with the en-
ergy level structure in which radiation can be generated in the desired frequency
range, methods for achieving population inversion, and the electrodynamic sys-
tem where radiation interacts with the gain medium.

The 50th anniversary of the laser has stimulated greater interest in the
history of quantum electronics in the world. This special project of journals Quan-
tum Electronics and Proceedings of A.M. Prokhorov General Physics Institute pre-
sents early Soviet pioneering works that had a significant impact on laser science
and quantum electronics. The reprint of this collection of early Soviet papers
would be helpful for both Russian- and English-speaking readers, especially for
the latter since several papers have never been published in English and were
hardly available outside the USSR.

The two main criteria were applied during the selection of the papers for
this issue: pioneering nature of the work and its scientific impact. The available
space of the edition limited the number of papers to 24, and the dates of their
original publication to the year 1972. We also included the reprint of two pages
of the 1939 Doctor of Science (Habilitation) Thesis of Valentin A. Fabrikant,
which was published in 1940, where conditions for observing “negative absorp-
tion” in gas discharge were analyzed.

All the papers in this issue are reproduced almost in the same way as they
were originally published. We apologize to our colleagues whose papers, despite
their high quality, were not included in the collection due to the limited space of
the issue.
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1 UHcTUTYT nasepHoi ¢pusmkn CO PAH, HoBocnbupck

2 CreHdopackuit yHusepcutet, CteHdopa, CLUA
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4 dusmyeckunin MHCTUTYT M. MN.H. Nlebeaesa PAH, MockBa

5 UHCTUTYT 06Len pusmnkm um. A.M. MNpoxoposBa PAH, MockBa

B 2010 r. ncnonHsetcsa 50 feT CO BpeMeHW co34aHus NepBoro B Mupe na-
3epa — KBAHTOBOro reHepatopa KOrepeHTHOro OMTUYECKOro W3/y4YeHWUs, OCHO-
BAHHOMO Ha MCNOJSIb30BaHNMN BbIHYXAEHHOro (MHAYLMPOBAHHOIO) U3J/1y4YeHus aTo-
MOB M pe30HaHCHOM obpaTHoW cBsA3M (pe3oHaTopa). DTo cobbiTMe NpuBENO K
6ypHOMY pasBUTUIO KBAHTOBOM 3/IEKTPOHUKM OMTMYECKOro auvanasoHa. besycnos-
HO, nccnenoBaHms B 06/1aCTM KBAHTOBOW 31eKTpoHMkn CBY-amanasoHa noaroTo-
BMM NOYBY A1 pacnpOCTpaHEHUs NPUHUMNOB KBAHTOBOW 3/IEKTPOHUKM Ha OMTU-
YeCKMn AnanasoH — nepexos OT Masepa K sasepy. DTO npexzae BCero OTHOCUTCSH
K TPEM KJ/OYEBbIM KOMMOHEHTAM KBaHTOBbIX FEHEpaTOpPOB: aKTMBHas aToMHas
cpefa CoO CTPYKTYpPOW YpOBHEN 3HEepruu, B KOTOPOM MOXeT 6biTb nosyvyeHa reHe-
paums M3NyyeHus B KelaeMOM Auana3oHe 4acToT, MeToh MOoNyyYeHWUs MHBEepCUu
HaceNleHHOCTEN YPOBHEN M 3NeKTpoaMHaMMyeckas CMCTeMa, B KOTOPOM MPOMCXO-
OVT B3aUMOAENCTBME N3NTYYEHNS C aKTUBHOW Cpeao.

B cBA3n ¢ 50-neTHuM obuneeMm nasepa B MMpe MposBASETCA MOBbILWEHHbIN
MHTepeC K UCTOPUM KBAHTOBOW 3NEKTPOHWMKW. DTOT creuunanbHbli NPOEKT XYypHa-
nos «KBaHTOBas JnekTpoHuKa» U «Tpyabl MODAH» coaepXuT paHHUE nMMoHep-
CKne paboTbl COBETCKMX aBTOpPOB, KOTOpble OKasanu CylecTBEHHOe BAUSIHME Ha
CTaHOB/IEHME N pa3BMTUE NA3epOB N KBAHTOBOWM 3NEeKTPOHWUKWN. Takas penpuHTHas
nybnnkaumsa paHHux paboT 6yaeT nonesHa Kak pyCCKOSA3bIYHbIM, TaK M aHraos-
3bl4YHbIM YMTaTensMm, ocobeHHO nocneaHMM, NOCKOAbKY psig paboT paHee He ny6b-
JIMKOBAJICA Ha aHIMTMMNCKOM A3blKe M NO3TOMY 6bin TpyaHo aoctyneH BHe CCCP.

OTbupasa ctaTbm ANsg nepeusgaHusl, Mbl UCXOAWAN U3 ABYX OCHOBHbIX Kpu-
Tepues: NMpUHUUNNANIBHOM, C HaWen TOYKN 3peHust, BaXxXHOCTU paboTbl U ee npu-
OpUTETHOCTM B MWPOBOM nuTepaType. Kpome TOro, ncxoas u3 npeaenbHoro Ao-
nyctmmoro obbema paHHOro cb6opHMKa, Mbl 6blIM BbIHYXAEHbl OrpaHUYNTbLCS
Konm4yectBoM paboT (B COOPHMK BK/OYEHbl 24 CTaTbWM) M AaTaMW UX MepBOHa-
YanbHbIX Nybankaumin (4o 1972 r.). Mbl TakXe BKIOYMAN BbIAEPXKKY U3 AOKTOP-
ckon pgucceptaumn B.A. ®abpukaHTa 1939 r., onybnmkoBaHHOM B 1940 r., rae
aHanM3npyloTCcs YCNoBUSA ANS HabnoaeHust «oTpuuaTenbHol abcopbummns» B raso-
BOM paspsije.

Bce ctatbm B 3TOM BbiNyCKe BOCMpPOM3BEAEHbl NPakTUYeCKn B TOM BuUAe, B
KakOM OHW nepBOHavasibHO nybnnkoBanucb. Mbl cunTaem HeobxoAuMbIM 3apaHee
NPUHECTN CBOM M3BMHEHMS HALUMM KoJi/ieraM, KOTopble COYTYT Haw Bbi6op He nn-
WeHHbIM Cy6beKTUBHOCTU, a TakXe TeM, Ybh paboTbl, HECMOTPSA Ha WX BbICOKOE
KayecTBo, He 6bIIn BK/IOYEHbI B 3TOT COOPHMK BCNeACTBME OrpaHUYeHHoro obbe-
Ma nybnukaumu.



