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Abstract

In the scientific articles and the publicasas said, that the laser is the
guantum generator, which radiates light quanta.tBiatis not so, laser this is the
usual phased array, in which the phasing of itmielgary sources, which are the
atoms or the molecules of work substance, is prediwdth the aid of the external
resonator.
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Lasers are considered as the quantum generat@&nidwn that the laser
emission possesses high coherence and directiwityadio engineering the
principle of the construction of the radiating &ms, which have high
coherence and directivity, is well known. It comsign the use of a large
guantity of elementary phased emitters, locatethéndetermined order. Such
systems are called the phased array (FA). Moredkergreater the quantity
of elementary sources it is used and the greaeedittmensions of space, on
which they are located, the greater the directiaitgl the radiated power can
be obtained. For obtaining the high directivity timear dimensions of system
must be considerably more than the length of radiatave.

In the work substance of laser also alwaysoigtained a huge quantity
of elementary sources, which the atoms or the mt#sf work substance

are. If the discussion deals with the solid-stasets, for example on the



basis of ruby, then the radiating atoms, whichtlaeeatoms of chromium, it
Is also located in the crystal of work substancthenstrictly defined order.
Arises question, which will be, if such atoms, whiare been elementary
sources, are synchronously excited by any meansgaver then so that
their fluctuations would be phased in a specificnn&. From a radio-
technical point of view this system can give theyvearrowly-directed

emission, since. a quantity of emitters is veryagreand the length of
radiated wave is much less than the linear dimessod working element.

But arises the question, how it is possible to texatoms. The collision
excitation, when the work substance of laser tmediate by short pulse
from the flashbulb, is one of such methods. Consetiy this generator
works according to all laws of electrodynamics aadio engineering, and
there is nothing in it quantum, although the namg very beautiful - two-

level quantum generator.

But are known and the multilevel quantum getees, in which the
guanta are thrown to higher levels, and emissiauiscby the way of their
lowering downward by the course of several levAisd these are already
accurately quantum generators. But prosaic radgineers here say that
any they not quantum, simply speech go about thdimear parametric
systems, in which, because of the nonlinear pr®edf medium, occurs
either parametric strengthening or parametric gdmar. All these
processes are described well by the so-called #diNRou relationships.

So that would be understandable, the discnsdsals with than, let us
give an example of usual mechanical resonatorexample tuning fork. If
we strike tuning fork, thus for a while rings, gesteng acoustic waves.
Any oscillating process is characterized by thisapgeter as quality, the
less the ohmic losses in the oscillatory system,Hiigher its quality. It is
numerically equal to a quantity of oscillatory @ei$, plotted in that time
interval, for which the amplitude of fluctuationgateases in e of times.

This is usual classical by all intelligible apprbaclhis process from a



mathematical point of view can be examined diffdygerconsidering that
this is any mechanical, but quantum oscillator. Aadconsider that the
excited tuning fork is had two energy levels: zama upper (excited). In
gquantum mechanics it is considered that when weharecally excite

tuning fork, this mechanical resonator jumps oweahe upper energy level.
Quantum mechanics determines the lifetime at theulevel. It is exactly
equal to that interval of time, which is necessswythat the amplitude of
fluctuations in the mechanical resonator would ease in e of times.

If we take one hundred million tuning forksdart is synchronously
phased to excite them, it is on top of that cortecarrange them in the
space, then it is possible to obtain the coheremtpowly directed sonic ray.
Such systems successfully are used in the sonadstihds entire process as
before can be considered as the phased latticeechamnical vibrators.
Quantum mechanics considers that this system isldwe quantum
generator. Certainly, this approach in common waitlysics has nothing,
but it is the result of those scholastic mathenaatapproaches, which are
so extended in contemporary physics.

In the ruby laser in the matrix of corundune tbmall percentage of
aluminum atoms are substituted by the atoms ofrochnm. These atoms
have strict attitude sensing and their resonaremuéncy. But if we excite
this resonance, then atom chromiums will emit naoustic, but
electromagnetic waves. Further entire the samerfestas with the tuning
forks, only atoms of chromium in one cubic centienetf the ruby not of
one hundred millions, but ten into twenty secongréde.

If on ceiling hang incandescent bulb, thatnitencoherent light. Why?
But because the phases of the oscillations oftalihg, which vary as a
result heating tungsten, are unphased and thegpar@aneous. Therefore,
if you want to teach laser coherent emission, g@nmust not only excite
in atoms or tuning forks of fluctuation, but alseciée them then so that

their phases would be phased according to the fspéaw. Then you



obtain coherent (laser) emission. Therefore thdlpro of developing of

laser consists not only the excitation of fluctaat in the separately
undertaken atoms (for example the atoms of chromiuthe ruby laser)

but still and obtaining the correct phasing of thi@ictuations with this

excitation. If we this attain ourselves, then Wekrn the emission, which in
guantum mechanics is called stimulated. Externgbmator for these
purposes serves, where active material is plagedhit case one of the
oscillating modes of external resonator must inrdgguired order coincide
with the resonance frequency of the atoms of achegerial. The phasing
during irradiation of ruby by flashbulb occurs vesimply. The light of

flash excites incoherent fluctuations in the ataihshromium, and external
resonator selects from entire many excited atomly, those, the phase of
fluctuations of which coincides with the phase aicfuations in the

resonator itself. Therefore efficiency in ruby laselow. Resonator fulfills

those functions, which carry out the resonant dirgtiyour receiver with

its tuning for the specific frequency. Thereforesda this is the usual
correctly phased antenna array.

But moreover here the Menli—-Rou relationshipifedée relationships
work when in the nonlinear medium there is severabnances, let us say
three resonances. In this medium such resonaneesoaiindependent and
energy processes in them are connected. Moreoveg égxcite one of the
resonances, then | will be excited and rest. Itempare the energy, stored
up in each of the resonators examined, then it Buslgroportional to their
resonance frequency. This quantum mechanics ietsrps the presence on
Wednesday of the energy levels of the proportiaadrequency. But the
processes of energy transfer of one resonanceothemn which ensures the
nonlinearity of medium, quantum mechanics intepiet the jumps from
one energy level to another.

You see as all simply. But simply they do knbw these elementary

things of physics, simply thus they taught thend aith it drove into the



head any scholastic diagrams, nothing general physics having. Love
physics any super-natural pieces. That in themtreleg in a completely
inconceivable manner from the orbit in orbit jumpeo and mysterious
quanta emit. That twins in the spacecraft, which @arried with the light
speeds, on millions years live. But here the erggsia no way to this they

believe!

SABasiercs JiM Jia3ep KBAHTOBBIM FeHEPATOPOPOM ?

Menne ©. O.

Jlazepbl cuUMTarOTCA KBAaHTOBBIMM TeHEpaTopamu. M3BECTHO, 4TO JazepHOE
U3JydeHre 00J1aJaeT BHICOKOW HAINPaBIECHHOCTHIO U MOIIHOCTBIO U3ITy4YEeHHS. DTO
U3JTy4YCHUE TAKKe KOTEPEHTHO (MMEeT BHICOKYIO MOHOXPOMATHYHOCTB).

B pamnoTrexHHKe XOpOHIO HM3BECTEH NPUHLMUII IMOCTPOEHUS H3IYYarOIINX
CUCTEM, UMEIOIINX BBICOKYIO HAIPaBJIEHHOCTh, MOHOXPOMATUYHOCTh U MOIIHOCTb
u3nyyeHus. OH 3aKio4yaeTcs B HCIONb30BAHUM  OOJIBLIOTO  KOJUYECTBA
AJIEeMEHTapHbIX (a3UPOBAHHBIX HU3JTydaTesied, pacroyiOKEHHBIX B ONPEAeIEHHOM
nopsiake. HaszpiBatoTcsi Takue cucTeMbl (pa3upoBaHHBIMH perieTkamu. [Ipuuém,
yeM OoJbllIee KOJMYECTBO 3JIEMEHTApHBIX H3JIydyaTenell HMCHOJIb3yeTcs U 4YeM
OoJbllie pa3Mepsl MPOCTPAHCTBA, HA KOTOPOM OHHU PACIHOJIOKEHBI, TEM OOJBIIYIO
HaIIPaBJIEHHOCTh M MOIIHOCTh MOXHO MOJXY4YuTh. I MOJIy4YeHHs BBICOKOM
HAIpPaBJICHHOCTU JIMHEWHbIE pa3Mepbl CUCTEMbl JOJDKHBI OBITh 3HAYUTEIHHO
Ooble, yem JUTHHA U3ITy4aeMoun BOJIHBI.

B paboueM BeliecTBe jazepa TOKE BCETJa COJIEPKUTCS TPOMAJHOE KOJIMYECTBO
AIIEMEHTAPHBIX M3Jy4daTesied, KOTOPbIMU SIBJSIFOTCS AaTOMbl HWJIM  MOJIEKYJIbI
pabouero BemectBa. Ecau peub MAET O TBEPAOTENBHBIX Jla3epax, HaNpHUMeEp Ha
OCHOBE pyOMHA, TO H3JIy4arol[Me aTOMbl TOXXE pACIOJOXKEHbI B KpHUCTaJIE

pabouero BellecTBa B CTPOro ONPEACIEHHOM Mopsiake. Bo3HHKaeT Bompoc, 4YTo



OyZeT, eciii TaKhe aTOMbI, SBISIOLIUECS dJIEMEHTAPHBIMHU H3Ty4aTeIsIMU, KaKUM-
1160 00pa3oM CHHXPOHHO BO3OYAWTH, MPUYEM TaK, 4TOOBI MX KOjeOaHWs ObLIH
cazupoBanbl. C pauOTEXHUYECKON TOUKHU 3pEHUs TaKasi CUCTEMA JIOJIKHA J]aBaTh
OUEHb Y3KOHAINpPABJICHHOE W3Iy4YeHHE, T.K. KOJMYECTBO H3JIydaTeeil O4YeHb
BEJIMKO, a JJIMHA H3JIy4aeMOW BOJIHBI TOPa3J0 MEHbIIE JUHEWHBIX pa3MepOB
pabouero snemenTa. Ho BO3HHMKaeT BONpPOC, KaKUM 00Opa3oM MOKHO BO3OYAMUTH
aTOMbl CHHXPOHHBIM OOpa3zoM. OAHMM U3 TaKHUX CIIOCOOOB SIBIETCSA yJapHOE
BO30Yy>KJIeHHE, KOr/la paboyee BEHIeCTBO jazepa 00aydaloT KOPOTKUM UMITYJIbCOM
oT jgammbl Bcmblmiku. CrenoBaTeNbHO, TaKOM reHepaTtop padoTaeT MO BCeM
3aKOHaM JJIEKTPOJWHAMUKNA M PAJAMOTEXHUKH, U HUYETO B HEM KBAaHTOBOTO HET,
XOTsI HA3BaHUE Y HETO OUYEHb KPACUBOE — IBYXYpPOBHEBBI KBAHTOBBIN reHEPaTOp.

Ho u3BecTHBI 1 MHOTOYpOBHEBBIE KBAaHTOBBIE T€HEPATOPHI, B KOTOPBIX KBAHTHI
nepedpachiBaloTCs Ha 00Jiee BICOKUE YPOBHH, @ U3IIYYEHHE MPOUCXOIUT MYyTEM HX
OMYCKaHUsl BHU3 TMOCIIEIOBATEIbHBIM 00pa30M MYTEM MPOXOXKIECHUS HECKOJIbKHUX
ypoBHer. WM 3TO yke TOYHO KBaHTOBbIE TeHepatopbl. Ho mnpo3anynbie
PaAMOMHKEHEPHI U 3]1€Ch TOBOPSAT, YTO HUKAKUE OHM HE KBAHTOBBIE, MPOCTO PEYb
uAET O HEIMHEHWHBIX NapaMeTPUUecKUX CHUCTeMaX, B KOTOpBIX, Onaromaps
HEJIMHEHHBIM CBOWCTBAM CpEJbl, MPOUCXOAUT WM MapaMeTPUUYECKOe YCHIICHUE
WM MapaMeTpudeckas reHepanus. Bce 3Tv nporecchl XOpoIlo OMUCHIBAIOTCS TaK
HAa3bIBAEMBIMH COOTHOLIEHUAMU Mennu-Poy.

Bce BbIIyMKH PENSITUBUMTOB M KBAaHTOBHKOB ATO IJIOJ TOM MaTeMaTH4EeCKOM
CXOJIACTUKH, KOTOpas MpeBpaTuja COBpeMEHHYIO (pu3uky B MeTadusuky. UToOb!
ObUIO MOHSTHO, 0 4éM HIET peub, MPHUBEAY NPHUMEpP OOBIYHOTO MEXaHHYECKOTO
pe3oHaropa, HaIpumep KaMepTOHa.
Ecnu ygaputh kaMepTOH, TO OH HEKOTOPOE BpeMsl 3BEHUT, T€HEPUPYS 3BYKOBBIC
BOJIHBL. [Ipu »TOM OH TepsieT »HEpruio, U koyiebaHus B HEM 3aryxaroT. Ecnu
BO30YyIUTh KaMEpPTOH B BaKyyMe, TO OH OyAeT <«3BydYaTb» Topa3fo IOJbIIe, T.K
OyayT OTCYTCTBOBaTh IOTEpH Ha BO30YKICHHE 3BYKOBBIX BOJH. JIroOoi
KOJIeOaTeNbHbIN MPOLECC XapaKTepru3yeTcs TaKUM MapaMeTpoM Kak JOOPOTHOCTD,

4Y€M MCHLIIC AaKTHBHBLIC IIOTCPHU B KoJ1e0aTeILHOM CHUCTEMC, TCM BBILIC eé



noopotHocTh. OHa YHCIEHHO paBHA KOJIMYECTBY NEPHUOAOB KojeOaHUA,
YKIAQIBIBAIOUIEMCS B TOM HPOMEXKYTKE BPEMEHM, 3a KOTOPBIM AaMIUIUTyAa
KoeOaHUN yMEHbIIAETCs B € pa3. OTO OOBIYHBIM KJIACCUYECKUII BCEM HaM
HNOHATHBIM MOAXOA. DTOT MNPOLECC C MAaTEMaTUYECKOM TOYKH 3PEHUS MOXKHO
paccMOTpeTh IO-APYrOMYy, CUHTas, YTO O3TO HUKAKOM HE MEXAHUYECKHUH, a
KBAaHTOBBIN ocruusATop. [Ipu 3ToM cuuTaercs, 4To y BO30yKAEHHOIO KaMEepTOHA
UMEETCs JBa DHEPreTUYECKUX YPOBHS: HYJIEBOI U BEpXHUUI
(Bo30yxn€HHbIN). Cumraercs, 4TO B TO BpeMs, KOTJa MbI MEXaHHYECKH
BO30y>K7aeM KaMepTOH, 3TOT MEXaHMYECKHH pEe30HATOp NEePenphIruBacT Ha
BEPXHUU JHEPreTHYECKUHA YpOBEHb. KBaHTOBAas MeEXaHMKa OINPENENAECT BpeMs
JKU3HM Ha OTOM BEpXHEM ypoBHE. OHO B TOUHOCTH PABHO TOMY OTPE3KY BPEMEHH,
KOTOPBI HEOOXOIUM ISl TOTO, YTOOBI aMIUIMTYAa KOJeOaHUIl B MEXaHHMYECKOM
pe3oHaTope yMEHbIINUIIACh B € pa3. Cxonactuka? Koneuno!

Ecin B3STh CTO MWIJIMOHOB KaMEPTOHOB M CHHXPOHHO C(asUpOBaHHO HX
BO30yIuTh, Ja €l€ MPaBWJIBHO PACIONOXKHTh MX B MPOCTPAHCTBE, TO MOXHO
MOJIYYUTh KOT€PEHTHBIM, MOIIHBIA U y3KO HAIpPaBJIECHHBIM 3BYKOBOW Jyd. Takue
CHCTEMBI C YCIIEXOM MCIIOJIB3YIOTCS B ruapoJiokatopax. W Bech 3TOT mpouecc no-
IpEeKHEMY MOXKHO paccMarpuBaTh Kak (pa3MpOBaHHYIO PELIETKY MEXaHUYECKHX
BuOparopoB. KBaHTOBas MeXaHMKa CUMTAaeT, 4YTO TakKas CHUCTEMa SIBIAETCA
JIBYXYPOBHEBBIM KBAHTOBBIM TI€HEpaTopoM. KOHEYHO, Takol MOAXOJ HHUYEro
oOuiero ¢ (U3MKOM HE MMEET, a SIBISETCA PEe3ylbTaTOM TEX CXOJIACTUYECKHX
MaTeMaTHYECKUX IMOAXO0I0B, O KOTOPBIX 5 YK€ TOBOPUIL.

B pyOunoBom nazepe B MaTpuile KOpyHAa HEOOJBIION NPOLEHT aTOMOB
QIFOMUHUS 3aMEILIEHbl aTOMaMU XpOMa. JTU aTOMbl UMEIOT CTPOI'YI0 OPHEHTALIMIO
B TMPOCTPAHCTBE U CBOIO PE30HAHCHYIO dYacToTy. Ho eciam B0o30yauTh 3TOT
pEe30HaHC, TO aTOM XPOMbI OyAyT UCIYyCKaThb HE 3BYKOBBIE, a DJIEKTPOMArHUTHBIE
BOJIHBL. [lanee Bcs Ta Ke MCTOpHs KaK ¢ KAMEPTOHAMM, TOJBKO aTOMOB Xpoma B
OJIHOM KyOMYeCKOM CaHTUMETpPE pyOHHA HE CTO MIJIJIMOHOB, a IECATh B ABAALATDH

BTOPOM CTETICHM.



KBaHTOBas MexaHMKa OINEpUPYET KpPOME MOHATUS BPEMEHU JKU3HH Ha
BEPXHEM YpOBHE, T.e. B BO30YXIAEHHOM COCTOSHUHU, TAKUMHU MOHITHSIMH Kak
CIIOHTAHHbIE M CTUMYJHMPOBaHHbIE mepexonabl. YTo 310 Takoe. Ecim y Bac Ha
IIOTOJIKE BHCHUT JIAMIIOYKA HAKAJIMBAaHUSA, TO OHA HCIYCKA€T HEKOTEPEHTHBIN
ceer. Ilouemy? A mnortomy uTo @Qa3bl KojieOaHUN BCEX aTOMOB, KOTOpPbBIE
KOJEeOMIoTCsl B pe3ylbTare HarpeBa  BoJb(dpama, Hecha3sUpoBaHbl  a
CaMOITpOU3BOJIbHBL. [103TOMY, €ciii Bbl XOTHTE NOYYHTH JIA3€pPHOE KOTEPEHTHOE
U3JTy4eHHEe, TO BBl JIOJDKHBI HE TOJBKO BO3OYAWTH B aTOMaX WJIM KaMepTOHaX
KoJieOaHus, HO W BO3OYAWTH WX TakK, 4TOOBl WX (a3bl coBMamanu. Toraa BHl U
NIOJTYYHMTE KOTEpEeHTHOE (j1a3zepHoe) uainydeHue. [loaTomy 3anaua co3ganus asepa
3aKJIIOYAETCS. HE TOJIbKO BO30YXKJIEHHUU KOJIeOAaHUHW B  OTHENBHO B3ATHIX
aromax (HampuMep aTOMOB XpoMma B PyOMHOBOM Jia3epe) HO €mI€ M IMOTydeHHe
npaBUIbHON (Pa3upoOBKU UX KoJeOaHUH Mpu TakoM Bo30YykJaeHuu. Kosb BBl 3TOTO
cymeeTe JOOUTHCS, TO M MOYYUTE TO U3IyUEHHUE, KOTOPOE B KBAHTOBOW MEXaHUKE
HAa3bIBAIOT CTUMYJIMPOBAHHBIM. [l ATUX LENEH CIyKUT BHEIIHUM DPE30HATOD,
KyZa MOMENIAl0T aKTHUBHOE BelecTBO. [Ipu 3TOM ojHA M3 KOieOaTEeNbHBIX MO
BHEIIHETO pe30HaTopa JOKHAa B 00sA3aTeNIbHOM TIOpSAKE COBHAAATh C
PE30HAaHCHOM YacTOTOM aTOMOB aKTUBHOTO BenlecTBa. Da3upoBKa Mpu 00Iy4eHUH
pyOMHAa J1aMmoW BCHBIIIKOW MPOUCXOAUT O4Y€Hb NpocTo. CBET BCHBIIIKU
BO30YKJaeT HEKOTEPEHTHbIE KOJIEOaHHsI B aTOMax XpoMa, a BHEIIHUN PE30HATOP
OoTOHMpaeT U3 BCEro MHOXECTBAa BO30YKAEHHBIX aTOMOB, TOJBKO Te, (aza
KoJeOaHMil KOTOPBIX coBHagaeT ¢ (a3oil koneOaHWA B CaMOM PE30HATOPE.
[Tostromy u KIIJI y pyOunoBOro nazepa HeBbICOK. Pe3oHartop B maHO ciydae
BBINIOJIHAET T€ (PYHKIMHU, KOTOpHIE BBIMOJHSAET PE30HAHCHBIM KOHTYp Ballero
IIPUEMHHMKA IIPU €r0 HACTPOUKE HA ONPEACIIEHHYIO 4acTOTY.

Ho mnpuuém 3meck cooTHomeHuss Mennu — Poy crmpocute BbI? OTH
COOTHOIIEHUs] paboTaloT B TOM Ciyyae, Korja B HEJIMHEWHOW cpele MMeercs
HECKOJIBKO PE30HAHCOB, CKAXKEM TPHU pe30HaHCa. B Takoy cpene Takue pe30HAHCHI
HE SBJISIFOTCS CAMOCTOSITEJIbHBIMA M DHEPreTHYECKUE MPOLECCHl B HUX CBS3aHBI.

[Tpuuém ecnu Bbl BO30yOUTE OAMH W3 PE30HAHCOB, TO Oyay BO30OYXKIEHBI U



octanbHble. [IpruéM eciam COMOCTaBUTh HEPIUIO, 3alACEHHYIO B KaXIOM U3
PacCMOTPEHHBIX PE30HATOPOB, TO OHA OyJe MPOMOPIMOHATbHA MX PE30HAHCHOM
4acTOTE. OJTO KBAHTOBAs MEXaHWKa HWHTEPIPETUPYET KaK HaJU4Yue B Cpele
SHEPreTUYECKUX YPOBHEU MPOMOPLUHHOHAIBHBIX YaCTOTE. A MPOLECCHl NEPEKAYKU
HHEPTUU U3 OJIHOTO PEe30HATOpa B APYroi, KOTOPYIO o0eclieuynBaeT HEMMHEMHOCTD
Cpelbl, KBaHTOBas MEXaHUKA WHTEPIPETUPYET KaK IEPEHpPBITMBAHUE C OIHOIO

DHEPreTUYECKOI0 YPOBHS HA IPYTOM.

Bunure xak Bcé mpocto. Ho 3Tux snemenTapHbIX Bemied (U3UKK MPOCTO HE
3HAIOT, WX NpocTto Tak yuwniun - 1o Jlanmay. JlrobsT ¢Qusuku Beskue
CBEPXECTECTBEHHbIE BelU. TO y HUX 3JEKTPOHBI COBEPIIEHHO HEBOOOPA3UMBIM
00pazoM ¢ opOUTHI HA OPOUTY MEPENPHITUBAIOT U 3araj0OYHbIC KBAHTHI M3Ty4aloT.
To 6sM3HENBl B KOCMUUYECKHUX KOpAOJIsAX, HECYILIUXCSI CO CBETOBBIMU CKOPOCTSIMH,
0 MWUIMOHY JIeT XMUBYT. HO BOT HMHXEHEpbI, KOTOPbIX (U3UKH TEXHApIMHU
HA3bIBAIOT, HUKAK A’TOMY HE BEpST, U He 3psi!

JIrobut yu€Has OpaTusi IPOCTOMIOJUHY JIAMIly Ha yIIu BemaTb. A nodyemy? Jla
MOTOMY YTO XOTAT BBITJISIAETH B UX IJ1a3aX OCOOBIMU KBAaHTAMU HEYEIOBEYECKOTO
npoucxoxnaeHus. Ho 3aBepsito Bac, YTO OHM TaKH€ JK€ KBAaHTOBBIE, KaK H

KaMCpPTOHEI.



