Jla3ep. [NpumeHeHHne
riasepos

AsTop: CeHorHoeBa KOnua BuktopoBHa
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JlazepHoOe usny4yeHue




JlazepHoOe usny4yeHue

1 JIASEPHOE U3JTYHEHWME — BbIHY>XOEHHOE
(nocpeacTBoM nasepa) ucrnyckaHme atomamu
BELLECTBA MOPLNIA-KBAHTOB 3NTIEKTPOMArHMTHOrO
n3nyyeHns. Cnoso "nasep’ — abbpesuartypa,
obpasoBaHHasA M3 HavanbHbIX OYKB aHMTTMUCKOW
dpasbl Light Amplification by Stimulated Emission
oTpRadiation (ycuneHue cBeta C NOMOLLIbIO
MHOYLMPOBAHHOIO nanyyeHus). CnegoBaTensHo,
nasep (oONTUYECKMN KBAHTOBbIN reHepaTop) — 3TO
reHepaTop 3NeKTPOMarHUTHOIO U3nyyYeHus
ONMTUYECKOro AnanasoHa, OCHOBAHHbIN HA
NCMONb30BaHUN BbIHY>XAEHHOIo (CTUMYNMPOBAHHOIO)
N3Iy4YeHuns.




UcTopuna nsobpeteHnsa nasepa

a

B 1955 roay y4eHble Hukonam bacos un AnekcaHap lNpoxopoB paspabaTtanu

KBAHTOBbLIW reHepaTop - YCUNUTENb MUKPOBOSTH C MOMOLLbIO MHAYLMPOBAHHOIO

N3Ny4YeHns, akTUBHOW Cpeaon KOTOPOro ABMSEeTCA aMMuak. Takoe yCTPOMCTBO

Eas_bls_aengﬂ masep (oT aHrnuinckoro Microwave Amplification by Stimulated
mission).

N306peTeHne masepa, NCNOSb3YOLWEro aMmMmmak, no3Bosiniio aMmepuKkaHCcKUm
ydeHbiM Yapnb3y TayHcy n Aptypy LLlaBnoBy yepes aBa roga Ha4vatb
pa3paboTky NpuHUMNOB fasepa. Pabotada napansnenbHO B TOM e HanpaBlieHUM
AnekcaHgp lNpoxopos B 1958-m ncnonb3oBan ans co3gaHus nasepa
pesoHaTop Pabpu-llepo, npeacraensowmn cobon asa napannenbHbiX 3epB
1960-m coTpyaHuk dompmbl "Xbto3 rpkpadT' amepukaHckun pusmnk Teogop
MenmaH, ocHoBbIBasicb Ha pabotax H.bacoBa, A.l1lpoxopoBa n Y.TayHca,
CKOHCTPYyMpoBan nepsbi nasep Ha pybuHe ¢ anuHom BonHbl B 0,69 MkMm. Toraga
e Yapnb3 TayHc n ApTyp LLlaBnoB 3anateHToBann n3obpeteHne nasepa.

B 1964-m nsobpetatenam nasepa obina npucyxgeHa Hobenesckaa npemusi.
JTaypeatamum ctanun amepukaHel, Hapnb3 TayHC n gBa poCCUNCKNX pusmnka -
Hukonan bacos n Anekcangp lNpoxopoBs.kana, 0gHO U3 KOTOPbIX
Nofynpo3payvHo.




MHayumnpoBaHHOE U3rNyyeHue
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CeBoucCTBa NNa3epHoOro
M3s1yYyeHus

m Jlasepbl co30alo0T NYYKMN CBETA C
MaJsibIM yraiom pacxoxaeHmsa (10->
paj.).

m CBeT, Us3nyyaeMmbliil Jla3epom,
MOHOXpoOMaTu4eH, T.e. imeet

TOJIbKO OAHY AJINHY BOJIHbI, OANH
LBeT.

m Jlasepbl 9BNAKOTCA CaMbIMMU
MOLLHBIMU UCTOYHUKAMU CBeTa:
COTHU U Tbica4M BaTT. MoOLWHOCTb
nsnyudenusa ConHua - 7:10°BT1,a vy
HeKoTopblX NnasepoB — 1014BT,
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NMpuHUMN AenCcTBUA Na3epa

= B o6bIYHBIX YCNOBUAX aTOMBbI
HaXoOATCA B HU3LLUEM SHEPreTnu -
CKOM COCTOSAHMMN.

= 3a cueT NorJjioleHns SHeprum
BOJIHbI YaCTb aTOMOB NepexoauT B
BbiCLEE SHepreTHueckoe
cocTosiHue (Ha 3 3HepreTnYecKmi

YPOBEHb ).

= Ha ypoBHe 3 y aTOMOB «BpeMfl XXU3HH>» oKoso 10 8¢, nocne
Yyero oHu CaMonpou3BOJIbHO NepexoaaT B COCToOfsHUe 2 6e3
U3JZTYYEHUS SHEPrum.

= «BpeMsf XM3HM>» Ha YpoBHe 2 coctaBnser 10 3c. Co3pnaerca
«nepeHacesIeHHOCTb>» 3TOro YPoBHA BO36y)XXAE€HHbIMMH
aToOMaMMm.

= ATOMBI, «NepeHacenuBuIne>» 2 YyPpoB€Hb, CaMOMNPOU3BOJIbHO
nepexoaaT Ha NepBblN YPOBEHb C U3JTlyueHueM 6onbLuoro
KOJZIMYEeCTBa SHEepPrum.
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YcTponcTBo pyonMHoBOro nasepa

Henpospaunoe [Tonynpospaunoe

3EPRAN0 EPKAN0
Hmmyavcras aamna

Jyu
aazepa

Padouee meno (pyoun)

Onmuyeckuil pe3oHamop
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JlazepHan yka3ka

808 Hm UK nyu

1064 um UK nyu

KTP kpucrann

VK dunbTp

\ CXEM3 ZE7EH0M NIZEPHOI YKIIKI.

KHonka

Awop
‘ ILET

Barapenkn

MeyarHana nnara

* NdYV kpucrann
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BbixogHoOW nazepHbii nyy

532 Hm nyy
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[lpumeHeHUe Nnasepos

1 azepHoe WLIOY
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B BOeHHOU TexHukKe
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B npoMbIWNeHHOCTH




Oona xpaHeHnsa nHdpopmauun




Iona pe3kn meTtanna
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