H3BECTHUA

TOMCKOI'0 OPJEHA TPYJOBOI'O KPACHOTO 3HAMEHH [TOJTUTEXHHUUYECKOI'O
HHCTUTYTA umern C. M, KUPOBA

Tom 184 . 7 1970

YCTAHOBKA NJa4 UBMEPEHHA CNEKTPOB MOTJOILEHHS
HUTEBUA HBLIX KPUCTAJIJIOB B MOMEHT JENUCTBHUS
PEHTTEHOBCKOTI'O H3JIYYEHHA

C. ¥. TOJILAEHBEPT, C. M. MUHAEB

(TIpencrapnena HayuHHIM CEMHHAPOM (HDH3HKO-TEXHHYECKOro (haKysbTera)

Heo6X0aUMOCTh B H3MEPEHHH CIeKTPOB NOLJIOIIEHHsI OGBbeKTOB € MaJibl-
MU TEeOMEeTPHYECKHMH pasmepaMy (mopsijfika €IUHUI M JeCATKOB MHKKDOH)
BO3HMKAeT NMPH HU3YUeHUH KUHETHKH PaAUaLUMOHHOrO OKpalIMBaHHIA HHTEBHUA-
HbIX MOHHBIX KPHCTa/IOB [l] M B LieJIOM psijie HCCNeLOBaHHH B OHOQH3HKE,
MHKPOOHOJIOTHH, MEIUIIUHE,

Brinyckaemelil | Haulei NPOMBIIIEHHOCTbIO  MHKPOCHEKTPOGHOTOMET)
MY®-5 ouenp nopor u Manomoctyned. Pazpaborannass B NOCjeIHHE TOAbl
MHKpogoTOMeTpUuuecKas Hacagka K MHKpockonaM ®M3-1 {2] noctpoena no
OIHOJIy4eBOH cXeMe H [03TOMY O6JafaeT TeM CYUIECTBEHHBIM HENOCTATKOM,
YTO J/IAl TMOJYYEHHsS] 3TAJOHHOIrO CHIHANA Mepesl KaxXIblM H3MEPEHHEeM OMNTH-
YeCKOH MJOTHOCTH HeoOXOMMMO BBLIBOAHTbL 00pasell M3 NOJfA 3PEHHST MHKDOC-
kona. Tax Kak mpu M3yu4eHHH KHHETHKH HaKOIJIEHHS LLEHTPOB OKPACKH B HH-
TEBHHBIX HOHHBIX KPUCTANNaX HEOOXOAUMO NPOH3BOJHTL H3MepeHHe ONTH-
YeCKOH TMJIOTHOCTH [JS1 PA3JHUYHBIX JJHH BOJH ONTHYECKOTO CIEKTpa B Teye-
HUe NJIUTEJbHOTO BPEeMEeHH BO3NeHCTBUSA H3JYYeHHA (HEepeNKO JecsiATKOB ua-
COB)}, TO HEBOCIIPOH3BOAMMOCTD MOJOXKeHHsI 00paslla OTHOCHTENHHO CBETOBO-
ro MoTOKa HpU NMepHOHYeCKOM ero MepeMellleHHH, a TaKke Takue (akTopbl,
KaK HecTaOUAbHOCTh UCTOUYHHKA CBeTd, (hOTONPHEMHHKA, 3HAYHTENbHO YMeHb-
WIAI0T HAJEXKHOCTb Pe3YJbTATOB, MOJYYaeMbX € MOMOLIBIO TAKOH Mm{pOQ)o~
TOHACAAKH.

TounoCTb U HALEXKHOCTbL H3MepeHUl MOryr ObITb YBEJHUYEHBI MPH HC-
ITOJIb30BaAHUH METOJa CpPaBHEHHS, NBA OCYILECTBJCHHS KOTOPOro, KaK H3-
BECTHO, HEOOXOAHMMO [Jisi KaHajla H3MEPeHHs: JTAdJIOHHBIA M H3MepHTelb-
Hbli. B JiuTepaType onHcaHbl pasiHyHble CIIOCOOBI peaNU3allMd 3TOTO METO-
14, OAHAKO OHH JOBOJIBHO TPOMO3AKH B HCHNOJHEHHH, TPEOYIOT mepeMelleHus
o6bexTa B npouecce uaMepenus [3—7] uan HaMMUHA ABYX MHKPOCKOIOB i
IBYX (oTonprueMHHKOB [8], U3MepeHHe napaMeTpoB KOTOPLIX BO BpeMsi pabo-
THl YCTAHOBKH He HUCKJIIOYAETCH U3 Pe3yJbTaTOB M3MepeHHH.

Hamu pazpaGoraHa yCTaHOBKA, B 3HAUUTEJNbHOH Mepe CBOGONHAA OF
YKa3aHHBIX BRILIE HE10CTATKOB, cobpaHHast M3 CTaHAAapTHBIX V3JI0B U Je-
MEHTOB.

OnTuuéckas yacTb YCTAHOBKU COCTOHT U3 MOHOXpoMartopa, MnKpocxona
MHKPOIIEIY i MHKpodoToHacaiku. OpUNHHANBHOA 4aCTbIO YCTAHOBKH SIBJIS-
eTcst MuKpouieab (puc. 1). Mukpomenas cocTOUT M3 JBYX IVIOTHO 3aKphiBae-
MbIX Kpbliiek | U 2, BHYTPH KOTOPHIX TO naz® npu noMomH MHKPOBHHTOB
3 m 4 nepeMematorcs HoxXUu S5 U 6. IleprneHUKYASIPHO HOXKAM BCTaBJASETC
naacTHHKA 7, IIHPHHA KOTOpOH u3MeHseTcHa cryneHyato. TakuMm o6pas3omM,
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]
yCTaHAB/IMBAsA 4acTh IVIACTUHKM JKeJaeMOH IIMDHHBL, IPH NOMOLIKM MHKPO-
BUHTOB MOXKHO PEryJIHPOBaThb KAaK IIMPHHY LIEJeH, TaK H PaCCTOgHHE MEX-
ny HumHu. [lonepemennoe mepeKpbIBAHHE CBRTOBLIX IOTOKOB, MPOXOASILHX
Hepes o0e LU, OCYILECTBJASIETCA ¢ NMOMOLIBI0 MOAYJIATOPa — MeTa/lInYec-

9

Puc. 1. KoHcrpykuus Mukpoltesnu: 1, 2 — Kpbliukn uiead, 3, 4 — MHKPOBHHTH,

-

5, 6, 7— nepenBuxHble HOXH, 8, 9 — HanpasnAwuiHe TPyOKH

Puc. 2. dororpadus MHKDOILETH

KOl TIOMIOCKH, YKPEIUIeHHON Ha sikope noJsipusoBanHoro pese tuna PIT-5,
Pesie KpenuTcsl Ha NpenapaToBojuTesne (PHUC. 2), KECTKO CBA3AHHOM C Kpbl-
IWKOH 1, 4TO 3HAYHTENbHO OOJIETYAET YCTAHOBKY MOJY/IATOPA OTHOCHTEJIbHO
nieJed.

Mukpollens BeraBasietcdB TyGYC MHKpOCKONa KoHUOM 8, a Ha TPYOKy
9, B KOTOPYIO BCTaBJSIETCS OKYJIAp MHKPOCKOINA, ONEBAeTCH MHMKPOPOTOHA-
cajka, B KOTOPOH BMecTo (QOTOIJIACTHHKH YCTAHOBJEH (HOTOYMHOXKHTETD. -
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OKyJasip MHUKpOCKOIa moMellleH B TPy6GKe 9 TakK, YTO LIieH BHIHLI PE3KO, 5TO
ofecreyuBaeT COBMNAJIeHUE MOJIOKEHHS MHKpPOLUENeH ¢ CONPSXKeHHOH mJjoc-
KOCTbI0 OOBEKTHBA HPH HAacTPOHKe MHKPOCKONA OTHOCHTENbHO -06pasna.

O6pasen — HUTEBUIHBIH KPUCTAJJI — NPHKJAEHBAETCH NPU NMOMOILLH MHK-
poMmanunyastopa MM-1 K BoabdpamMoBOil MPOBOJOYKE, KOTOPasA BCTABJASETCS
B uray. Mraa kpenutcs B npenapatoBoAuTe/]e, YCTAHOBJCGHHOM HA CTOJHKE
MHKPOCKOIIa U CHAO0XXEHHOM CIEUHaJbHbIM YCTPOHCTBOM, MO3BOJISIIOLIMM Hak-
JIOHAITb UIJY B BEPTHKAJLHOH IJIOCKOCTH M BpalllaTh €& BOKPYr CBOEH OCH.
Ocseulenne ofpasuna NPOM3BOAMTCS MOHOXPOMAaTHYECKHM CBETOM, BBIXOf-
LIMMM M3 MOHOXpPOMAaTopa M HanpaB/jdeMBIM uepe3 KOHAEHCOp Ha olpasel ¢
NOMOILBIO 3epPKaJjblla MM KBAapPLUEBOH IIPH3MBI HOJHOrO BHYTPEHHErO OTpa-
xKeHus (puc. 3). OGpasen ycraHaBJHBaeTcs CTPOro NepHeHAHKY/ISPHO CBe-
TOBOMY NOTOKY M Tak, YTOOLI ero W3o0paKeHue NOJIHOCThIO HJHK YaCTHYHO
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Puc 3. Onruueckass cxemMa yCTaHOBKH

MPHXOAMJIOCH HA OJAHY W3 llesel, pacno/oKeHHYK OJHKe K HCTOUHHKY H3-
JIyueHHst — peHTreHoBckofi ycranoske YPC-55 A, [pyras uieas ocTaercs
cBOGOAHOMH, TO €CTb Yepe3 Hee NPOXOAUT CBETOBOH IIOTOK, MHHYIOIIHMH obpa-
3el. ITOT MOTOK SIBJASETCS] 3TaJOHHBIM.

[Mocae cGopKy ycTanoBka KaduGpvercs mo HelTpanbHeiM duabtpaft &
C®-4 nyreM nepemellleHnsi KOHAEHOOpPa M 3epKajbila Muxpockomna. Ilepex
Hauanom paboTbl HA YCTAHOBKe LIMPUHA STAJNIOHHOH Ilenu noadupaercd Ta-
Koft, uTOGLI '06a CBETOBLIX NMOTOKA, H3MEDPUTENbHbIH U TAJOHHBEIH, OBLIK
onuHakoBeiMu. O BeJMUMHe CBETOBOTNO IOTOKA CYAAT N0 MaJeHHI0 HalpskKe-
HHS, CO3ZaBAEMOMY TOKOM (POTOYMHOXKUTEJS Ha NPELH3NOHHOM CONPOTHBJIE-
HHH, BKJKUEHHOM B aHCGAHYIO nenb @Y. I[laneHue HanpsiKeHHA H3MePsCTCs
IHGPOBBIM BOJBLTMeTpOM THIa B 7—8, 00ecneyuBaromiyM TOYHOCTb H3Mepe--
HUs1 mocTosiHHOro Hampsikerus 0,1%. ConpOTuBneHHe WIYHTHPYETCS KOHACH-
CaToOpOM, NOCTOSHHAS BPEMeHH H3MepeHHs 2 cex.

Msmepenne ontuyeckolf maoTHOCTH ofpasua B JIOOOH MOMEHT BO3[eil-
CTBHSI PEHTTEHOBCKOTO H3JYUeHus MPOH3BOAUTCS CIELYIOMHM 06pa3oM: JEHC-
TaHIHOHHO, MOOYEPEIHO OTKPLIBAGTCS OfHA M APYras lienb, MO NOKA3aHHAM

2. 3aka3- 7028 : 17



BOJIbTMETpA - onpexenssorcs suauendsi U u Uy, nponopunonasbesie [ u o;
70
ontHueckas naorHocts (OZ) paccuurtnipaercs mo dopmyse OD = lgm—U~ .

Takum oGpa3om, BBeleHHe B ONTHYECKHMH XOA MHKPOCKONA ABYX Liesel
NO3BOJIHJIO: ‘ _

1) ocymecTBHTh M3MCpeHHe ONTHYECKOH IIOTHOCTH IO METOAY CpaBHe-
Hus OGe3 nepeMelieHusi oOpasiua;
' 2) .cOXpaHHUTb ONHHAKOBBIN ONTHYECKHH NMyTh IS STATOHHOTO H H3MepH-
TEJNbHOTO CBETOBLIX MOTOKOB;

3) HCnoJb30BaTh OAHH (HOTONPUEMHHK;

4) B 3HAUHTENBHOH CTENMEHHM HCKIIOUMTH BJMSHHE NeCTaGHIM3HPYIOIIHX
¢akTOpoB 3a CcueT MaJsoi INOCTOSTHHOH BPeMeHH H3MEpeHHMs.

! cu“”
- 260

240
220
200
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60
40
20

X

A 30 65 90 20 150 180 210 260 270 309 330 360 390 <20 t (wun)

Puc, 4. KpuBHe HakonneHns F-LeHTpOB.
@ — B HHTeBHAHOM Kpuctajje NaCl puamerpom 256 mxkm, 8 — b
MHKpocaoe WHPHHOR 20 mxm moHOKpuctamaa NaCl

JIAas HecllefloBaHUH B IIMPOKOM MHTEPBaJje IJHH BONH HAMH HCHOJb3Y-
I0TCA ABa BapHaHTa YCTAHOBKH: OJHH MpejHasHauyeH AJs paGoTel B BUAHMON
YacTH CleKTpa, OH coOpaH Ha Oase MOHOxpoMmaTtopa YM-2, MHKpocKona
MBH-1 u ©3V¥-27. Ipyroit BapuauT cobpaH Ha 6ase MoHoxpoMaTtopa Cd-4,
vabTpaduoseroboro Mukpockona MY®-3 u ®3Y-53 u npemnasHaueH IJaf
pabotel B yapTpacduosere. O6e yCTAHOBKH DACIONIOKEHBl 0 PasHble CTOPO-
Hbl PEHTreHOBCKOH YCTAaHOBKM, 4TO JaeT BO3MOXKHOCTb OJHOBPEMEHHO HC-
H0/1b30BaTh 00a OKHA PEHTTeHOBCKON TPYOKH.

YcTaHOBKa MO3BOJISIET HCCAEL0BATh MHKPOOGDA3Nbl JauMeTpoM OT
10 mKxm ¥ BBIILE, a2 TaKXKe MHKPOCJAOW MaKpoo6pasloB, MNPHJIETalolHe K HX
GokoBoit rpaHu. MakcHMaJ/ibHAsT MOFPEIIHOCTL NPH H3MEPCHHH onTquCKon
niotHocTd B Auanaszo”e 0,0000 + 2 He npeBwimaer 59%.

Ha puc. 4 npuBesensl MOJy4YeHHblE Ha YCTAHOBKe KPHUBHIe HAKOMAEHHS
F-nentpos B HuTeBHugHOM KpHcradne NaCl guamerpom 25 mxm (kpusag a) u
MHKpocaoe mHpHHOH 20 mkm o6pasia, BLIKOJIOTOTO H3  MOHOKPHCTAJ1a
NaCl (xpuBasi 8), B pa3y/bTaTe CEMHUACOBOTO OGJYUYEHHS PEHTTEHOBCKHMU
JyuaMiu
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