TexHu4eckoe onNMcaHue u PYKOBOACTBO II0 3KCILIYaTalllHd TNOAHOIO Ja3epa ¢

BHelTHUM pe3oHaTopom ECDL -7950R (S/N 062163)

Juonueni Jsazep ¢ BHemHUM pe3onaropom ECDL-7950R  sBnseTcss HCTOYHHKOM
MEePECTPAMBAEMOTO BBICOKOKOTEPEHTHOTO W3inydeHus B Ommwkner MK obGmactu omrtuueckoro
cnektpa. lleHTpasbHas JouHA BOJHBI pabodero auamnazoHa paBHa 794.7 uM. [lpu sTOoM
BO3MOJKHA €€ OTCTPOIKa Ha 2 HM, KaK B KOPOTKOBOJIHOBYIO, TaK U B JJTHHHOBOJHOBYIO CTOPOHY.
Jlazep MOXkeT UCTOIb30BaThCSl B METPOJIOTUH, CIIEKTPOCKOINUU, HHTEP(HEPOMETPHH.

ECDL-7950R cocTouT M3 ONTHYECKON TOJIOBKM M 3JIEKTPOHHOTO OJIOKa yIpaBIICHWUS,
KoTopble coenuusitoTcest kabemem VGA Tuma. CrannmaptHas JummHa Kadenst cocraBisier 1,8 wm.
brok ynpaBiieHus JOKEH MOAKIIIOYATHCS K CETH MEPEMEHHOIO HAIpsDKEHUs 4epe3 pO3eTKy,
MMEIOILYI0 KOHTAKT He3aBHCHMMOro 3aszemJueHMs. OnTuueckas ToJIOBKa IMPU MPaBUILHOM
MOAKIIIOUEHUHU 3a3€MJIEHA, OJIHAKO CIEAYEeT YYHUThIBAaTh, YTO B COCTaB ONTHUYECKOW TOJIOBKH
BXOJIUT ITbE303JIEMEHT, TUTaeMbli HanpspkerreM 60 B. IIpu cHATOM KpbIIIKe BO3MOKEH JOCTYII

K €TI0 KOHTaKTaM.

OnTuyeckasi roji0BKa.

B cocraB ontuueckoii rosoBku (Puc.l) BxomaT:

xaagonpoBoa (1mo3.2) ¢ yCTAHOBJACHHBIM B HEM eAWHBIM MoayiaeMm (1mo3.3)
MPOCBETIICHHOTO Ja3epHoro auojaa Sanyo DL8141-002 u kommumupyromiero oobektuBa (Na =
0.6; f = 4.02 mm; BbIXOiHAs aniepTypa — 4.8 Mm);

JIBa TEPMODJICKTPHUUECKUX MUKPOXOJIOMMIIbHUKA (eMenThI [lenbThe);

nBa TepmoaTurka (repmucropsl 10 kOM), YCTaHOBICHHBIX B XJIaJI0MPOBOJIC M KOPITyce
ONTHYECKOM TOJIOBKH,

nudpakiuonHas perierka (1mo3.4), yKperieHHas Ha OABHKHOM pbryare (mo3.9);

bE303JIEMEHT (1103.7), MPUBOIAIIUI PhIYar B JIBH)KEHHE.

Kopmyc masepa (mo3.1) cinykuT B KadeCTBE Kapkaca JJISi BCEX ONTHYCCKHX U
MexaHndeckux KomrmoHeHToB ECDL. JIBa KoHTypa TepMOCTAOMIM3AIlUU IO JICPKUBAIOT
HEU3MCHHBIMHU TEMIIEPATYPhl, KaK XJIaJ0MPOBOJA, TAK M BCErO KOPITyca ONTHYCCKOW TOJIOBKH
(rm03.7), HE3aBHCHUMO JIPYT OT JAPYyra U TaKUM 00pa3oM, YTO KOPIIYC TOJIOBKU CIIY)KUT B Ka4eCTBE
paamraropa Jijisl BHYTPEHHET0 KOHTYpa TePMOCTAOMIIN3aINH, 3 OCHOBAaHUE ONTHYECKOH TOJIOBKU
SIBJIICTCS PATUATOPOM JUIsl BHEITHEr0 KOHTypa TepMocTadmimu3anuu. OCHOBaHUE ONTHYCCKON
TOJIOBKM UMEET ¢ OOKOB TPOJOJIbHBIC Ta3bl I €€ YCTAHOBKHM Ha ONTHYECKUH cToi. Cremyer

MPUMEHATh TAaKOM MOHTaXX OINTUYECKOW TOJIOBKM, MPU KOTOPOM OOECIEUMBAECTCS XOPOLIMI



TEIUIOOTBOJ OT ee ocHOBaHms. [lmacTukoBas kpbimka 3amuimaer ECDL oT mbumm, TEIUIOBBIX U
aKyCTUYECKUX BO3MYIICHH.

OnTuyeckuii pe30HATOp TepecTpamBaeMoro Jjasepa (OpMHUpPYETCs 3aJHEeld TpaHbIo
JIa3epHOT0 JMO0Ja, UMEIOIIEH BHICOKUN KodhduuueHt otpakerus (~99%), u mudpakinoHHOM
pemerkoit (1800 mm™), ycramoemeHHoii B cxeme JIuTTpoBa. Pemerka ykperieHa Ha
TOPH30HTAIIEHOM Bally, IIOJIOKCHHE KOTOPOTO M OIpeneNsieT TpedyemMoe HampaBieHUe
Iudpakuuy JazepHoro Imyuka. IIpbe3osneMeHT, TodKaroUmMil pbhlyar ¢ JUGpPaKIHOHHON
PEIIeTKOM, M3MEHSIET OJJHOBPEMEHHO M YroJ TaJIeHHsl Jyda Ha PEeIeTKy, U JUIMHY pe30HaTopa.
DTO TMO3BOJIIET PACHIMPHUTH JWANA30H HEMPEPHIBHOW IEPECTPONKM YacTOTHI H3ITydCHHS.
[ToxcTpoeunslii mpelu3noHHbI BUHT (1103.6) oOecrieunBaeT rpyOyr0 MEPECTPOMKY Ja3epHOi

JJIMHBI BOJIHBI.

E
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Puc.l. Onruyeckasi rojioBka (BHI CBepXy NpH CHSTOHl Kpbimke). 1 — kopmyc
ONTHYECKOHN TOJIOBKH; 2 — XJIAZIOPOBO/ JIA3epHOT0 IM0/a; 3 — SAMHBIA MOAYIb JIa3ePHOTO
JIMOJIa U KOJUIMMUPYIOIIETO0 00beKTHBa; 4 — mudpaknoHHAs peleTka, YKperuieHHas Ha
TOPU3OHTATBHOM Bally; 5 — BepTHUKaIbHBIA (QUKcHpyOmUi BUHT M2, 6 —
TOPU3OHTANBHBIN focTHpoBouHbIH BUHT M3x0,25; 7 — mbezoanement; 8 — pazsem DHS-
15F; 9 — noxBMIKHBIN phIYAar.

TouHOE MPOCTPaHCTBEHHOE COTJIACOBAaHUE TAAIONICH Ha PEeIIeTKy U Au(parupoBaHHON
BOJIH KPUTHYECKU BAXKHO JUIS TTOJTyYSHHS BBICOKOW KOTEPEHTHOCTH M 3HAYUTEIFHONW MOIITHOCTH
B BBIXOJHOM wm3iydeHuu jaszepa. ECDL-7950R He wuMeeT IITAaTHBIX PErYJIUPOBOK JUIS
HACTPOMKH B3aWMHOTO ITOJIOKEHUS Ja3epHOTO JAMO0/IA U KOJUTMMHUPYIOIIEro 0ObEeKTHBA, a TaKKe
IUIs. FOCTUPOBKH JIa3€pHOTO ITyYKa B BEPTHKAIGHOM HAMPABICHWH. JTH BaXXHBIE YCTAaHOBKH
TpeOYyIOT Cephe3HOTO HABBIKA M BBIMIOJHEHBI MIPEBAPUTEIILHO Ha COOpOYHOM CTeHIe. B ciydae
MOBPEXKJICHHUSI WIH JETPajalliil JIa3epHOTO JHOAAa MOIYJIb JW0Ja H KOJUIMMHPYIOLIETO
00BEKTHBA JIOJKEH 3aMEHSTHCS ICITHKOM.

B ornuune OT IOCTHPOBKM KOJUIMMHPYIOLIEro OOBEKTHBAa HeOoJsblIas MOACTPOMKa
JA3epHOTO JIyda B BEPTHKAIBHOW IUIOCKOCTH BO3MOXHA M TIOCHIE JIEMOHTaKa ONTHYECKON

TOJIOBKH CO COOpOYHOro creHaa. ['opu3oHTaIbHAsS 0Ch (TOPU30OHTAIBHBIN Ball) TUPPAKIIMOHHOMN
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pELIETKH YCTAaHOBJIEHA B IIaHTOBOM 3a)kuMme. L]aHroBelil 3akuM (UKCUPYETCS] MIIM OTITYCKAaeTCs,
KOTJ]a BEpPTUKAIbHBIA BHUHT (1103.5) 3aKpydnmBaeTCs WM BBIKPYYMBAETCS COOTBETCTBEHHO.
Crnerka acMMMETPUYHBIN 3aXBaT LIAHTU NPUBOJIUT K MPOBOPAYMBAHUIO TOPU3OHTAJILHOTO Baja
npu 3akpyuuBanuu BuHTa 5 (Puc.l). 3akpyunmBanue (QUKCHPYIOIIET0 BHHTA HPUBOIUT K
CMEILEHHIO JIa3€pHOT0 Jyda BBEPX, BHIKPYYMBAaHUE cMellaeT Jiyd BHU3. He ciexyer Bpamars
¢puxcupyromumii BUHT 0oJiee yeM Ha 4eTBepTh o0opora! B mpoTUBHOM cilyyae OH MOXET
OBbITh OBPEXK/IEH, WK TOPU3OHTAIBHBIN Bajl Oy/IeT NOJHOCTHIO OCIIa0JIEH.

Eciu TpebyeTcs 3HaunTEeNIbHOE CMELICHNE JIa3€PHOTO JIyda B BEPTUKAJIbHON IJIOCKOCTH,
TO ClIeAyeT BOCIOJIb30BaThCs [1-00pa3HbIM HUIMIIEBBIM KJIOYOM M3 PEMOHTHOTO KOMILJIEKTa
(Puc.6). lns ycTaHOBKH JTAHHOTO KIIFOYa B TOPIC FOPH30HTAIBHOIO Baja MMEETCS IUIHIEBOM
ma3 ¢ pe3pOoBBIM oTBepcTeM MI1,6. Ilpu oTmymeHHOM (QHKCHpYIOUIEeM BHHTE 5
TOPU30HTAJIBHBIN Bajl Bpariaercss cBoOoaHo. [locne ycraHOBKM Bana B TpeOyeMoe MOJI0KEHUE
OH MOET OBITb BHOBb 3aKaT C YYETOM YIOMSIHYTOTO BBIIIE€ BpAlllEHUS Bajla MPHU 3aTSKKE
(UKCHPYIOIIEr0 BUHTA.

Kak mnpaBuio, BBIXOJHOM Iy4yoK Jiazepa acTUrMaTHYEH. OTO CBSA3aHO U C €ro
AIUIMOTUYHOCTBIO, W C TUIIOM BOJHOBOJAa cTpykrypbl LD. IlosTomy wuHorma naumbonee
s dekTUBHas onTHYECKas oOpaTHasl CBsI3b JOCTHIaeTCsl MPHU Clerka CXOJSALIeMCs IydKe, T.e.
HesHa4MTeNbHas cxomuMocts (~2° 10°) asepHOro Iydka He O3HAYACT HENPABHIBHOI

I0CTHPOBKHU KoJummMatopa ECDL.

BJiok vyiipaBJjieHus.

bnok ynpasnaenns (ULDC2006D — a universal laser diode controller with dual
thermostabilization) ycranaBiuMBaeT TOK M TeMIlepaTypy JIa3epHOTO JAMOJA, TEMIEeparypy
KOpITyca jla3epa W [UIMHY BHEIIHEH YacTH JIa3epHOTO PEe30HATOpa C TOYHOCTHIO, TIOCTATOYHOM
st goctmkeHus Tpedyembix xapakrepuctuk ECDL-7950R. ULDC2006D umeer nBa KoHTypa
tepmocTabmmmzaiuu (LD u CASE) mist He3aBUCHMMOTO MOAJICPKAHUS TEMIIEPATyp JIa3ePHOTO
JMOJa U KOPITyCa ONTHYECKOW TOJIOBKH.

AmnanoroBbslii 070K NMUTaHUS 0OecreunBaeT BCEe HANPSDKEHUs, TpeOdyemble s paboTh
AJIEKTPOHHBIX Y3JI0B: cTabunm3upoBanHbie +15B, +60B, +5B u HecTabunusupoBaHHble +6B.
[Tox KpbIIKO# GJIOKa YIpaBJICHUS PSAIOM C CETEBBIM Pa3beMOM PACIIOJIOKEHBI TPU THE3/A JJIs
TUTABKHUX CETEBBIX Mpenoxpanuteneil. OQHO THE3/I0 COOTBETCTBYET MEPEMEHHOMY HAIPSIKEHHIO
cuoBoii cetm 240B, npyroe — Hamnpsbkenuto 220B, Tperbe — Hampspkenuio 117B.
EnuncTBeHHBbI mNperoxpaHuTeqb HOMHHAIOM 1A foiKeH OBITH YCTAHOBJIEH B
coorBeTcTBYIOIIee rHe3M0! Jlononuutenbueiii npenoxpanurens B 100 MA (F1 nHa Puc.7)

3alIIIacT BBIXOJ BBICOKOBOJIBTHOI'O 0JIOKa IHTAaHHUSA OT CJ'Iy‘IaI\/’IHOl"O 3aMbIKaHHS. I[J'ISI TOIro
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4TOOBI CHATH KPBIIIKY OJIOKA YIpaBJICHHS, CICAYET BBIKPYTUTh YETHIPE BHHTA C €0 BEpXHEU
CTOPOHBI.

[epennsis manenp OJOKa yHpaBJICHUS pa3J/ielieHa Ha HECKOJIBKO (DYHKIIMOHAIBHBIX 30H,
otpaxaroumx padorty ucrounrka toka (CURRENT), koutposuiepos Temmneparyps (THERMO),

BbICOKOBOJIbTHOTO ycunutens (PZT) u mynra naszepuoro auona (LD) (Puc.2).

B 30ne CURRENT pacmonosxeHsl IUppOBOH HHIUKATOP, PYKOSTKHA YCTAHOBKU YPOBHS
tToka nasepHoro guoxa (LEVEL), amrumutrymsl ckanupoBanusi Ttoka (SWEEP) u ypous
orpanuyenusi Toka (LIMIT). Bensiii cBeToamon, pacroyioxeHHbId Haj pykositkor LEVEL,
32)KUTACTCSI TP JOCTIKEHUN YPOBHSI OTpaHHUYEHHS TOKa. MaKCHMalbHOE 3HAYSHHE TOKa JJIS
ULDC2006D cocrapnsier 195 MA. [lomHbIid pa3mMax CKaHUPOBAHUSI TOKA COCTAaBIISIET Y€TBEPThH

OT MakCUMaJIbHOTO 3HaueHus Toka (~50 MA).

Vitallave INT @ e o )
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Puc.2. Bua ciepenu u c3aau Ha 0JIOK yIpaBJIeHUsI.

NT

BerpoeHHbIi reHepaTop TpeyrojJpbHOTO CHUTHAJIa MOXKET MOJIYJIHPOBATh TOK Ja3epHOTO
avona Ha cereBoi uvactote f u ee cybrapmonukax f/2, f/4, f/8. Jlns ycTaHOBKHM 4acTOTHI
MOJYJISIUK OJIMH U3 JIBIKKOB nepekitouatesns DIP-8 Ha neuatnoii miare (SW5) nomkeH ObITh
ycraHoBiieH B monoxkeHne ON. IlpmHUMas BO BHMMaHHE HH3KOYACTOTHBIH MEXaHHUYECKUI
OTKJIMK Jla3epHOro pe3oHaropa, yacrota f/2 (r.e. 25 'l mma EBpomsr u 30 I'm mast CIHA)
npenycranoBierna B ECDL-7950R. Jlns ckaHMpoBaHMS JIa3€PHOM JIMHBI BOJIHBI MOTYT
UCTIONB30BAaThCs W 0oJiee BBICOKME YACTOTHI, €CIIM CKOpPOCTh CKAHMPOBAaHUS BaKHA, a
JOTIOJTHUTEIBHBIMA  OCIMJULALUSAME BOJIM3M TOYEK IMOBOPOTA HAINPABIICHUS CKAHUPOBAHUS
MO>KHO IIPEHEOpEYb.

[TockoybKy TpEyrojbHBI CUTHAJ YIpPaBIEHUS TOKOM WHXKEKLIHUU U HampspkeHuem PZT

dbopmupyeTcsi U3 MEPEMEHHOTO HAMPSHKEHUS CUJIOBOM CETH, TO Pa3HOCTh (a3 ITHX ABYX
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MIEPEMEHHBIX CHUTHAJIOB IOCTOSIHHA. OJTO [MO3BOJISIET MHMHHMMHU3UPOBATh BIIMSHUE CETEBBIX
HABOJIOK IIPH PErHCTPAIU ONTUYECKUX U DJIEKTPUYECKUX CUTHAJIOB.

Tpummep orpanndenus Toka (LIMIT) pacrnionoxen Hax pykositkoit SWEEP. ¥YcranoBka
OrpaHMYEHUs TOKAa HEOOXOoQuMa M MPEeNOTBpAIlCHUs JAerpajalud JIa3epHOro JIuoja

BCJIE/ICTBUE CIIyYalHBIX MTEPETPY30K M0 TOKY.

B 3ome THERMO pacnonoxkeHsl  aBa  TOICTPOCYHBIX  CONPOTHBIICHHS,
ycTaHaBiuBalomux Ttemreparypy BHyTpenHero (LD) wu Baemnero (CASE) koHTypoB
TepMocTabmin3anuy. BpamieHue no 4acoBoil cTpesike MPUBOAUT K YBEJIMUYEHHUIO TEMIEPATYPHI
KOHTPOJMPYEMOro 00bekTa. JIByXUBeTHblE CBETOIMOJbI HAJXl TpPUMMEpPaMU OTPAKAIOT
COCTOSIHME COOTBETCTBYIOIIEH TepMmocTabuinuzarmu. OTCYyTCTBHE KaKOTro-TMOO CBETa B 30HE
THERMO cBuaetenscTByeT 00 YCTAaHOBJIICHUH TPEOYEeMBIX TEMIIEPATyp Ja3epPHOTO JHO0a WU
KOpIyca ONTHYECKON TOJIOBKU. 3€JeHBbIH IBET CBETOJAMOJa HHGPOPMUPYET OO0 aKTUBHOM
OXJXICHUH  COOTBETCTBYIOLIErO  O0BEKTa, T.6.  BHEUIHSS  TeMIeparypa  BbIIIE
MIpelyCTaHOBJIEHHON JUid JaHHOro oObekTa. KpacHbIil LBET cBeTOAMOJa MHIUIUPYET HArpeB
(BHewIHsS TemIiepaTypa HIbKe npeaycraHoBieHHOH). Ceeromuoznbl B 30He THERMO Taxoke
rOpST KPacHbBIM, €CJIM ONTHYECKAasl FTOJIOBKA pa3belMHEHa ¢ OJIOKOM YIpaBJICHHUS.

Knonka B 30He THERMO mnepexmodaer mudpoBoil TUCIUICH W3 peXMMa H3MEPEHUs
TOKa JIa3epHOTO JMOJia B PEKHUM H3MEPEHUs] BEJIMYMHBI COMNPOTUBIICHUS, 3aJIal0LIEero
TeMIleparypy ja3zepHoro auoxa. Ilpu HaxkaTum Ha Hee TUCIUIEH MOKa3bIBAeT 3HAYEHHUE TAHHOTO

COIIPOTHUBJICHUA B KHJIOOMAX.

B ¢yskumonaneHoil 30He PZT ycTaHOBIEHBI PYKOATKH PETYIUPOBKU aMILTUTYAbI
nepemerroro (SCAN) u nmocrosraoro (OFFSET) HanpsokeHus, Mo1aBaeMoro Ha IMbe303JIEMEHT.
Curaan MOAYJSIMH, TOJIaBAeMbIii HAa BXOJ BBICOKOBOJBTHOTO YCHIIUTEINS, TIOJOOCH CUTHANY,
M0/IaBa€MOMY Ha BXOJl HCTOYHHWKA ToKa. OTHOcHTeNbHAs (a3a ITHX CUTHAJIOB BHIOpaHA TaKUM
o0pa3oM, 4TOOBI peann30BaTh COTJIACOBAaHHBIE W3MEHEHHsI TOKA JIA3EPHOTO IHOJAa W JUIMHBI
JA3epHOTO pe30HATOpa. DTO IO3BOJISIET PACIIUPUTH JHANa30H HEMPEPHIBHOW IEPeCTPONKU
9aCTOTHI BBIXOJAHOTO M3ITy9CHHUS J1a3epa. MaKCUMalbHBIA pa3Max CKaHUPOBAHHUS MTbE303JIEMEHTA
cocraBisier okojo 30 BonbT. Hamboisblmas mepecTpoiika JIMHBI pe30oHAaTOpa Jiazepa
JOCTUTAeTCsl TpU TOHOCThI0 BBeaeHHOW pykosTtke SCAN u monoxennn pykositku OFFSET

BOJIM3H CPETHETO.

B 30ne LD Haxonsgrcs TymOnep pa3sMmblKaHHs IIyHTa JIA3€pHOTO AMOJA M MHIUKATOP
COCTOSTHHSI 3TOTO IIIyHTa. PEKOMEHyeTCsl IepiKaTh JIa3ePHBIN T10] 3aKOPOYCHHBIM (CBETOIMO
MOTallieH) B MOMEHT BKJIIOUCHHS OJIOKa YIPaBICHUS M JI0 YCTAHOBJCHHUS CTAIlMOHAPHOTO

COCTOSiIHUSL 000MX KOHTYpoB TepMoctabmnuzaiuu. Korma tym6imep LD mnepeBoautcs B
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cocrosaue OPEN, cBeroamoa 3aropaercss 3€JIGHBIM, W BEJIUYHHA CONPOTHUBIICHHS,
3aKOPAYHMBAIOIICTO BBIBOJIBI JIA3€PHOTO MO, TUIABHO M3MEHSETCS ¢ BEIMYUHBI Topsaka 4 OM
70 BeMMYMHBI B JecsiTku MOM, pa3mbIKasi JTa3epHBIN WO M 3alIHIas ero 0T OPOCKOB TOKa B
IIEPEXOHBIX Ipoueccax. Takke IMyHT 3alUIIAeT OT IEPErpy30K JIA3epHBIA JUOJ IIPHU

aBapUITHOM MCUYE3HOBEHUU JIF0O0TO U3 MUTAIOIINX UCTOYHHUK TOKA HanpspkeHui 15 B.

Ha 3amgneit manenmn ULDC2006D ycTaHOBIICHBI:

CETEBOM pa3beM C BHIKIIIOUATEIIEM,

pa3beM IOAKIFOUYCHHUS ONITHYECKO# rooBKH K Oyoky yrpasienus (DHR-15M),

BXOJIHO# pa3beM s BeicokoyacToTHOH (10 50 k') Momynsiuu Toka (MOD),

BXOJIHOM pa3beM BHEIIHEro yrpasisitomiero curuana (EXT),

nepexiodatens ynpasisiomux curaanos (EXT-INT) u

BBIXOIHOM pa3beM cuaxponmsanuu (TRIG).

B nonosxennu INT mepexitogarenst ynmpasisiiolinx CUTHainoB Ha pazbeM T RIG nomaercs
TPEYTOJIbHBIA CUTHAI pa3MaxoM 8 B ¢ BbIX0/1a BCTPOSHHOTO TeHepaTopa, KOTOPBIH MOXKET OBITh
WCTIOJB30BAaH ISl CHHXPOHHM3AIMU BHEIIHUX YCTPOHUCTB. sl TOTO YTOOBI KOHTPOJIHMPOBATH
BbixonHbeie mapamerpsl ECDL-7950R BHEmIHMM CHTHAJIOM, TEPEKIIOYaTeNh YIPABISIOMINX
CUTHAJIOB JIOJDKEH ObITh ycTaHOBJEeH B nosioxkeHne EXT. B aTom cimyyae BbIXOJ BCTPOEHHOTO
reHepaTopa OTCOSNMHSETCS OT BXOJOB MCTOYHHMKA TOKAa W BBICOKOBOJBTHOTO YCHIIMTEIS, Ha
KOTOpBIE, Kak 1 Ha pazbeM T RIG, momaercs Terneps BHEITHHA CUTHAI.

Curnan c¢ pazpema MOD mnocrynmaer Ha BXOJ HCTOYHHMKA TOKA HE3aBUCHUMO OT
nosioxkeHust nepexmodarenss EXT-INT. Orknuk B u3amenennn toka no sxoxy MOD B 20 pas

MeHble, yeM 1o Bxoay EXT.

Hoaroroska k padore ECDL -7950R.

1. Coequnuts kabeneM VGA Tuma onTHYECKYIO TOJIOBKY U OJIOK YIPaBJICHUS.

2. [Tposeputs nonoxxenue pykositok SWEEPu LEVEL. Onu nomkHbI OBITE B KpaitHEM
JIEBOM TOJIOKEHUH.

3. Tloacoenuunts cereBoit muyp k SASEMJIEHHOM poserke. Brimountsh cereBoit
TymOJep, pacrojoXKeHHbIH Ha 3aJHEe MaHenu, W MOJO0XKJIaTh 10 MOMEHTa YCTaHOBJICHUS
CTALlMOHAPHOI'O TEMIEPATYpPHOI'O PEXMMA JIA3€PHOTO TUOJAa M KOpIyca ONTUYECKON TOJIOBKHU
(cBetommoel B 30He THERMO n0/mKHBI TOTaCHYTH).

4. Pa3oMKHYTH BBIBOJBI Ja3epHOro jguoxa TymOmepom LD-OPEN wu ycraHoBHTH

PEKOMEHIyEMBIH YPOBEHb TOKA.



Boikawuyenue ECDL -7950R.

1. BsiBectu 06¢ pykositku SWEEP u LEVEL 1o Hyns (B kpaiitee JieBO€ HOJI0XKCHHUE).
2. 3amkHyTh BbIBOIBI Jazepa TymOiepom LD-OPEN (peluakok BHH3, HHIUKATOP
COCTOSTHHS IIIYHTA Iorac).

3. BBIKIIIOUUTH OJIOK YIpaBICHUS CETEBBIM TYMOJIEPOM.

IlepecTpoiika yactorbl ECDL -7950R.

Mexanmueckas cradmibHocTh ECDL-7950R moctaTo4HO BBICOKA, YTOOBI COXPAHSTH
BBIXOJIHBIC TIapaMeTphbl Jla3epa B TEUYCHUE HeNeNb. TaKk YTO PEryIHpOBKa TOKA WHXKEKIIUU
JA3epHOTO MOJa W HANPSHKCHHUS Ha THE302JIEMEHTE SIBISETCS JAOCTATOYHBIM CPEICTBOM JIJIS
TOYHOIM HACTPOWKHM Jla3epa Ha JKEINaeMyl0 UTUHY BOJIHBI (HArmpuMmep, UTUHY BOJHBI aTOMHOTO
nepexoaa). Opmnako yxymamenue xapaktepuctuk ECDL  (yBenuueHuwe MOpPOroBOro TOKa,
YMEHBIICHHE BBIXOAHON MOIIHOCTH M JHMAalla30Ha MEePeCTPORKH YacTOTHI, CIadoe I0/IaBJICHHE
OOKOBBIX ~MOJI, BO3pAaCTaHHWE aMIUTUTYJHOIO IIymMa) MOXET CBHJACTCIbCTBOBATh O
HEO0XOIMMOCTH TIOBIOCTUPOBKU BHEIITHETO PE30HATOPA.

Cnenyromnye dKCIIEpUMEHTAIBHBIE TaHHBIE omuchiBaoT padoty ECDL-7950R u moryt

CIIY)KHUTH B KaUCCTBC 06pa3110131,1x IIpH €ro FOCTUPOBKE.

<I>=55mA

Turning point
<—— of'the triangular wave
I=75mA,P=15mW

Output power

Time
Puc.3. 3aBHCMMOCTL BBIXOJAHOH MOIIHOCTH Jia3epa OT TOKAa HWH)KeKOUH. TOK
JIA3epHOTO THOAa MOAYIUPYETCS CHMMETPUYHBIM TPEYTONHHBIM CUTHAJIOM. 3aBHCHMOCTh
CHATA NPU MOCTOSSHHOM HANPSHKEHUU Ha MhE303JIEMEHTE.

Ha pucynke 3 npuBencna BaTtT-amrnepHas xapakrepuctuka (BrAX) ECDL-7950R, T.e.
3aBUCHMOCTh BBIXOJIHOW MOIIHOCTH Jia3epa OT TOKAa MHKEKIuH. [Ipu BpalleHHH pelieTKd B
IUIOCKOCTH JTU(PAKIUK MPOUCXOAUT H3MEHEHHE B3aMMHOIO PACIOJIOKEHHS I0 YacTOTe

KOHTYpa CEJIEKTUBHOCTH JU(PPAKIIMOHHON PELIETKH, MO/ Ja3epHOro Juo/a (COOCTBEHHBIX MO/T)
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u mog ECDL (BHemHux mox). Takoe M3MEHEHHE HArJISITHO OTPAXKAETCsl B XapaKTepe BaTT-
aMIIEpHON XapaKTEepUCTUKH, Ojarojgaps 4eMy OHa CIyXaT yJOOHBIM MHCTPYMEHTOM JUIf
BBIOOpA ONITUMATIBHOTO peknMa padoTsl ECDL.

BerpoeHHBIT  reHepaTOp  TpPEYroJIBHOIO  CHTHaia, IO  KOTOpPOMY  TakKke
CUHXPOHU3UPYETCS pa3BepTKa ocuuuiorpada, JMHEHHO BO BpEMEHH YBEJIUYUBAET U YMEHbBIIIAET
TOK JIa36pHOTO JHMOJA, a COOTBETCTBYIOLIEE M3MEHEHUE BBIXOJHOH MOIIHOCTH Ja3epa
peructpupyercs (poronpueMHUKOM. IIpakTHuecku TOpU30HTAIbHBIE YYaCTKM B OCHOBaHUU
OCLMJIIOIPaMMbl COOTBETCTBYIOT JIOTIOPOrOBOMY pexuMmy jazepa. C MOSBICHHEM T€HEpaluu
BBIXO/IHAsl MOIIIHOCTh MOHOTOHHO HApacTaeT ¢ pOCTOM TOKa (MCKJIFoUasi 30HbI IEPECKOKOB MOJ).

W3meHeHne TOKa HaKayKy JIa3epHOTO JHOJa BbI3BIBAET COOTBETCTBYIOILME BapHallUU
TEMIIepaTypbl M IOKa3aTelsis MPEeJOMJICHUS YCWJIMTEIBbHOM cpeibl, YTO BEIET K H3MEHEHHIO
ONITUYECKOH JUTMHBI TMOJa U B 1ejoM JuHbI pesoHaropa ECDL. PerynspHbie pe3kue cKauku

Ha BTAX oOycnoBiensl nepeckokamu 1o mojgam ECDL.

I1=102 mA, P=30 mW

Mode hops

—— e

Rubidium 87 cell transmission

(=]

Time
Puc.4. 3aBHCHMOCTb MOIIHOCTH JIa3epa HAa BBIX0Je M3 O RD siueliki 0T HANPSKEHHs!
Ha mbe3odjieMeHTe (BepXHss KpuBas). HampspkeHune MeEHsIeTCsl JTHHEHHO CO BpeMEHeM
(moKa3aH TONBKO ONMH CKJIOH MOJIYJIMPYIOIIETO CHIHANA), TOK JIa3epHOr0 AWOAa He
Mensercs. [lepex suelikoil na3epHBI MyYOK oOcnabisiercss HEHTpalIbHBIM (QUIIBTPOM.
HwoxHsist KprBast MOKa3pIBaeT CUTHAT Ha (DOTONIPHEMHHKE MTPH NIEPEKPHITOM TyUKeE.

Crnenyromue ocipuuiorpammbl  (Puc.4) 3aperucTpupoBaHbl MPHU MOCTOSIHHOM TOKE
Ja3€pHOr0 JMOJAa M JIMHEWHO HM3MEHSIOUIEMCS CO BPEMEHEM HAIPSDKCHHH Ha IIbE302JIEMEHTE.
AMIUIMTY1a CKAaHMpPOBAHUS IIbE303JIEMEHTa BbIOpaHa MakCUMalbHON. OCHHLUIOrPaMMBI
COOTBETCTBYIOT TOJIBKO OJIHOMY CKIIOHY MOJYJIUPYIOIIETO CUTHANIA. BEpXHsAs OTpa)kaeT CUrHajl
Ha (OTONMPUEMHHKE TOCJIE MPOXOXKICHUS SUYEHKU C HapaMu 8Rb, HmkHAS — curHanm Ha
dboTONpUEMHHUKE NpPHU MEPEKPHITOM Ja3zepHoM Iyuke. Ha BepxHell KpHBOIl XOpPOIIO BHJIHBI
CKauKH, CBSI3aHHBIE C IIEPECKOKAMHU MOJ, BHEUIHETrO pe3oHaTopa. MHTepBanbel HENpephIBHOMN
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MepPECTPOMKHU YacTOTHI Jia3epa, pa3fiesieHHbIe IEPECKOKAMU MOJI, COCTABJIAIOT Heckoyibko [T u
COOTBETCTBYIOT oOmactu cBoOomHOW mucniepcun ECDL. Buyrpm HekoTopbIx oOmacteit
HETIPEPHIBHOM TMEPECTPOMKM YaCTOTHI Jla3epa HAOJIOMAIOTCS MUKW JIMHEHHOTO IMOTJIOMICHHUS,
cooTBeTcTByIomME nepexonaM F=2 — Fe=2 u Fi=2 — Fe=1 8 ®'Rb.

N3meHeHne Toka HHKEKIUU IPUBOJUT K U3MEHEHHUIO ONTUYECKON JUIMHBI COOCTBEHHOTO
pe3oHaToOpa JIa3epHOro JHOJia BCIEACTBUE H3MEHEHHs IOKa3aTelsl IPEeJOMJICHUS aKTHUBHOM
Cpelbl U TEIJIOBOTO PACIIMPEHUs KpUCTaia. DTO IPUHLUIINAIBHO MTO3BOJISIET B ONPEEIEHHOM
NMarna3oHe CHUHXPOHU3UPOBATh JABM)KEHHE COOCTBEHHOW W BHEIIHEH MOJ COCTaBHOTO
pe30HaTopa Jiazepa M yBEJIMYWTH JMAIla30H HENPEPBIBHOM IEpEeCTPOMKM UIMHBI BOJHBI. Ha
pUCYHKE 5 moKazaH NpUMEp TaKOro COIVIACOBAHHOTO CKAaHUPOBAHMS JUJIMHBI BHELIHETO
pe3oHaTopa U Toka uHkekuuu LD. Jluauu nornomieHus B mapax pyouausi O3BOJISIFOT OLIEHUTh

Jana30H HENPEPbIBHOM ITEPECTPOUKHU YaCTOTHI JIa3epa.

<I>=103 mA

Rubidium 87 cell transmission

Time

Puc.5. Tponyckanue siueiiku ¢ mapamm °'RD npM CHHXPOHHOM CKAHHPOBAHHH
AU(PPaKIMOHHOM pelieTKku U Toka JIJI.

JUis moslydeHHs MAaKCHUMaJIbHOTO JMaria3oHa HENpEepbIBHOM MEepecTpOMKH YacTOThI
Jlazepa nociaeA0BaTEIbHOCTD IEUCTBUN TAKOBA:

1) ycranoButh pykosTky SCAN BIOJOBHHY OT MaKCUMYyMa,

2) ycranoBuTh pykosatky OFFSET B cpentee nosoxenue;

3) pykositky SWEEP BBecTn 10 ypOBHS, MpPH KOTOPOM JOCTHUTAETCS MaKCHMAaJbHas
JUIMHA HENPEPbHIBHOTO y4yacTKa B BBIXOJHOW MOIIHOCTH Jazepa. Ilpu 3TOM MoOXkeT
noTpeboBarbcs HeOobIIas moacTpoiika Toka LD pykosrtkoit LEVEL.

Crnenyer OTMETHUTb, UTO U3-3a OINPENEICHHON 3a/IEPKKHU MMbE303JIEMEHTa B OTKJIMKE Ha

ynpaanﬂomeI CUTHaJI MO OTHOUWICHHUIO K TOKY (CTCHGHB 3aACPKKHU 3aBUCUT OT YaCTOTBI U



AMINIMTYAbL CKaHI/IpOBaHI/Ifl) MOBCACHHUE JIa3€pa Ha Pa3HbIX CKIIOHAaX YIIPABJIAIOLICTIO CUTHAJIA
MOKET OTIINYATHCH.

IOcruposka ECDL -7950R.

Hwxke mnpuBeneHa mocneqoBaTeIbHOCTh JIEHCTBHM, €CIHM BBISIBJICHO, 4YTO Tpedyercs
MOIBFOCTUPOBKA J1a3zepa. Takke Mo CChUIKE MOMXKHO MMOCMOTPETh BUJIEO C TPUMEPOM FHOCTHUPOBKHU

https://www.youtube.com/watch?v=NtuY DkxFnBU& feature=emb logo.

Puc.6. I1-o6pa3Hblii LI EBOH KJII0Y U3 PEMOHTHOTO KOMILJIEKTA.

1) BcraBute [I-o0pa3ubiit wiou wu3 pemkomiviekra (Puc.6) B unimmeBodt a3
TOPU30HTAJIBHOM OCH TU(PPAKINOHHON PELIETKH.

2) Omnpenenuth HampaBiieHHE, B KOTOpoM JBWKeHHE [1-00pa3HOro kito4a MpUBOAUT K
YMEHBIIEHUIO IOPOrOBOT0 TOKa. [Ijisl 3TOro MArko noHa)kMMarth Ha pblyar BBEpX U BHU3.

3) Eciu nBrkeHne pbryara BHU3 (T.€. JIa3epHBIN J1yd, OTPaKEHHBIH OT qu(paKkinoHHON
PELICTKU JBUKETCS BBEPX) MPHBOIUT K YMEHBIICHHUIO TIOPOTOBOTO TOKA, TO CIEIyeT BpaliaTh
¢ukcupyromuii BuHT (Puc.l, mo3.5) mo wacoBoil crpenke. B MPOTHBOMOJIOKHOM Cliydae
¢bukcupyomuil BUHT cilenyerT cierka ociaabute. s BpaineHus (QUKCHpYIOIIEro BHUHTA
UCIIOJIb3YeTCS YCUJICHHBIN IeCTUrpaHHbld (MMOycoBbid) kimtou 1.5 u3 pemxomriuiekra. Kak
MpaBWJIO, BpAILEHUS HA HECKOJbKO TPaJyCOB JOCTATOYHO JJIsi BOCCTAHOBJICHHS PEXKHMOB
paboter ECDL-7950R.

4) Tlocne NOCTHXKEHUS MHUHMMyMa IOpOra T€HEepalud YCTAaHOBUTh, €CIM Tpedyercs,
HEOOXOJMMYIO UTMHY BOJIHBI TOPH30HTAIBHBIM IOCTHPOBOYHBIM BUHTOM (Puc.l1, mo3.6), noctym
K KOTOPOMY BO3MOKE€H M IpU 3aKpbITOH KpBIIIKE ONTHYECKOM ToJOBKH. [lis BpamieHus
TOPU30HTAIBHOTO FOCTUPOBOYHOIO BUHTA HCHOJB3YETCS CTaHAAPTHBINA IIECTUTPAHHBIA KIHOY

1.5 U3 peMKOMILIEKTA.
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Oo0mme pexomenaanuu no 3xcniayaranuun ECDL -7950R.

1. He nblTaliTech U3MEHUTh HACTPOMKY BBIXOJHOTO 00beKkTHBA. B cityuae nerpagauuu
JIA3€pPHOI0 U0JIa €IMHBIN MOYIIb 110/1a U O0BEKTUBA JOKEH 3aMEHSATHCS LEITUKOM.

2. He HapymaiiTe mocnenoBaTeIbHOCTh BKIIFOUCHHS U BBIKITIOYCHUS JIa3epa.

3. He monmxaiite Temreparypy JIa3epHOTO IHOJA HIDKE TOYKH POCHI, 3TO MOXKET
IIPUBECTU K JAErpajalluu JIa3epHOro auoja. TemmepaTypa J1a3epHOro JUOJAa MOKET ObITh
oneHena u3 TKC (TemmepaTypHbIii KOAPPUIUEHT COIIPOTUBIICHHS) TEPMUCTOPA:

TKC =-4%/°C.

4. Vcnosp3yiiTe ONTUYECKUH H30JSATOP Ui YCTPAaHEHUS Napa3sUTHBIX OTpPaKEHUM
oOpaTHO B jasep.

5. Cnenyiite 30a0TomMy npaBuiay. ECDL kak 4acTh AKCIIEPUMEHTAIBHON YCTaHOBKU

AOJDKCH BKIIIOYATHCA IMOCIICAHNUM U BBIKIIIOYATHCA IICPBBIM.

Coenynduxanus.

1. JlnmHa BOTHBI 794.7 um
2. BBIXOJHAs MOITHOCTH

@ 66 MA 11 MBT

@ 102 mA 30 MBT

@ 133 MA 47 MBT

@ 163 MA 62 MBT

@ 192 mA 73 MBT
3. Jlmama3oH HeNpepBhIBHOM MEePeCTpOKN

by PZT only 4 I'Tn

by PZT+LD current 40 I'T
4. Jluana3oH rpy0oil nepecTpoiku + 2 HM
5. Ionsgpuszanus JIMHEWHAs BEpTUKAIbHAs
6. Ily4ok swmanTHYeckuit 5 1.5 Mm?
7. TloporoBblit TOK 46 MA
8. Pabouwmii Tox 133 MA
9. MakcumanbHbIH pabouuii TOK 192 MA
10. BenmnunHa TepMOCOTIPOTHBIICHHS 11.5 xOm
11. Pa3Mepbl ONTHYECKOW TOJOBKU 51" 46" 35 mm®
12. Bec onTHYeCKOW TOJOBKU 120r
13. Pa3mepsI O110Ka yrpaBieHUs 245 200" 55 mm®
14. Bec Gnoka ynpaBieHUs 1.2 xr
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