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C noHBft8HM8M na3epos C nepeCTPOMB08MO~ AftMHO~•BOftHhl CB8TOBOro 
) 

M3ni4eHMH M8T0Ahl onTM48CKO~ P830HOHCHO~ cneKTPOCKOnMM ~owiM WMPO-

K08 npMM8H8HM8 KOK B i1iYHAOM8HTO/lbHblX 1 ·TOK. M B npMKftOAHblX Mccne40-
·I 

BOHMHX. 3m M8TOAbl no3BOftHIOT, C OAHO~ CTOPOHbl, npOBOAMTb OH0ftM3 YftbT

POMOfthlX npMM8C8~ WMPOHOro Kpyro 3ft8M8HTOB, 0 C 4pyrci~ CTOPOHhl,C Bhl

COKO~ T04HO'CTb~ M3Mep~Tb U8ftbl~ PHA OTOMH.blX M HA8PHblX n~paMeTpOB • 

. CpeAM 3TMX nopaM8TPOB i H806XOAMMO B nepsy10 048P8Ab OTM8TMTb 30PHAOBbl8 

POAMYChl M sneKTpOMOrHMTHhl8 MOM8HThl HASP, ·senM4MHhl KOTOPhlX nony40IOT 

.M3 M3M8P8HM~ _M30TOnM48CKMX CABMrOB M CB8PXTOHKO~ CTPYKTYPbl onTM48C

.. KMX ftMHM~. npM Mcnonb30BOHM
0

M B 3TMX M3M8P8HMHX na3epos HenpepblBHO-
~ 

ro A8~CTBMH AOCTMrHyThl BhlCOKOe 40CTOTH08 pa3peweHM8 (40 1-3 Mru) 

M 4YBCTBMT8ftbHOCT~, no3sonH10mdH pa6oT □ Tb c o6p~3UO~M, co4epmomMMM 

AO 106-107 MCCft8AY8MhlX OTOMOB /1,2/. 

0AHOKO B PHA8 cny4aesnpe4CTOBftH8TCH nepcneKTMBHhlM Mcnonb30BO- • 

HM8 MMnynbCHWX na3epos. XOTH 3TM ft038Phl XOPOKTBPM3YIOTCH 6onee WM

POKO~ ftMHMB~ reHBPOUMM M, CftBAOBOTBftbHO, MMBIOT xy4wee 40CTOTHOB 

P03P8WBHMB, OHM no3BOftHIOT nPOBOAMTb M3MBPBHMH B OTOMHhlX ny4KOX C 

6onbWMM 4onnepoBCKMM ywMp8HMBM. KpoMe ioro, M3MBPBHMH Moryy 6hlTb 

CMHXPOHM3080Hhl C MMnynbCOMM CBBTOBoro M3ny4eHMH, M 3TO npMBOAMT K 

3H04MTBftbHOMY CHMm8HMIO qioHO.OT noCTOPOHHMX MCT04HMKOB. 

B AOHHO~ pa60T~ onMChlBOBTCH ycTOHOBKO AftH M3MBPBHM~ onTM4BC

KMX cneKTpOB OTOMOB c6 CT06MftbHblMM M POAMOOKTMBHblMM HAPOMM, C03-

AOHHOH HO OCHOBB MOABpHM3MpOBOHHhl~ OTB4BCTBBHHWX MMnynbCHhlX no3e

pos HO KpacMTBnHx rMha n•~-504'/3/. 

Ha PMC.1 npeACTOBftBHO qiyHKUMOHOftbHOH CX8MO ft038PHOrO cneKTP0-
1\ • 

Merpa. ~CT04HMKi HOK04KM .. ,- MMnynbCHbl~ ft03BP "KpMOCTOT-1" - OAHOBPBMBH

HO swpa60ThlBOB~ M3ftY48HMH ABYX.AftMH sonH 510,8 HM_ (60%) M 578,2 HM 

(40%), AftMTBftbHOCTb MMnynbCOB 20 HC, ~OCTOTO 11 Kru, CPBAHHH Mom-

'HOCTb 3,5 BT. AnMHO BOftHhl ft03BPO HO KPOCMTene nepeCTPOMBO~TCH B 

AMOn030HB 530-710 HM, a MOKCMMOftbHOH o6nacTb HenpephlBHOro CKOHMpO- , 
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U~'pi::ll E:tCJJC.Jli.'lBiUID~ 

Ei½Silf110TEK~ .... _:, 



., 

fla3ep 

Ha 

KpacHTene 

fla3ep 
Ha napax 

HeAH 

HcnapHTenb 
aTOHOB 

¢IOTOAl10JI 

n3BM 

3~ 
6noK 

P~c.1. lyHKUHOHOflbHOil cxeMO no3epttoro cneKTPOMerpo. 
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PHc.2. 0nTH4eCKH~ cneKTP ecTeCTBSHHO~ CMeCH Eu npH 

AflHHe BOflHbJ no3epo .A = 576,5 HM. 
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BOHHil 2 C~-l (60 ffu). nHcnepC~OHHbJM 3fleMeHTOM ilBflileTCil AHWPOKUHOH

HOil peweTKO, KOTOPOil npOH3BOAHT ceneKUHffi AflHH BOflH H cymeHHe flHHHH 

reHePOUHH KPOC~Tenil /4/. nnil n6ny4eHHil flHHHH reHepouHH p WHPHHO~ 

0,03 CM- 1 (1,1 rru) B pe30HOTOP BBOAHTCH HHTeptepoMerp ,lo6pH-0epo, 

spomeHHe KOTOporo CHHXPOHH3HPOBOHO C spomeHHeM AHIPOKUHOHHO~ peweTKH. 

KosllHUHe~T npeoopo3oBoHHH HHTeHCHtiHOCTH H3ny4eHHil KpocHrene~ po3nH-

4eH H, 1{01{ npo~Hno, COCTOBnileT He 6onee 10% H TOflbl{O Aflil KPOCHTenil 

R6 G B MOl{CHMyMe AOcrnroeT 3H04eHHil 20%. nnHrenbHOCTb HMny/lbCO 

reHePOUHH no3epo HO KPOCHTene He none~ 20 HG. 

MeTOA H3MepeHH51 onTH4eCKHX cneKTPOB OCHOBOH HO pe30HOHCHO~ 

tnyopecueHUHH HccneAyeMblX oioMos no A Ae~crsHeM no3epHoro H3ny4eHHil. 

M3MepHeicH 30BHCHMOCTb HHTeHCHBHOCTH pocceHHHOro no3epHoro H3flY48-

HH51. OT ero AflHHbl BOflHbl. B30HMO,A8~CTBHe na3epHoro H3flY48HH51 C OTOM

HbJM ny4KOM npoHCXOAHT B BOKyyMHO~ l{ □ Mepe, OTH04HBOeMO~ AO A □ BneHHil 

1 □- 5 MM pr.cr.·na3epHbl~ ny4 AHOMeTpoJ 2 MM BBOAHTCil B l{OMepy 4epe3 

OKHO H3 onTH4eCKoro CTeKna,· pacnonomeHHbJ8 no OTHOW8HHffi I{ ny4y noA 

yrnoM 6p~crepa. McT04HHK aroM~oro ny4~ □ pa6nonomeH B 10 CM or no3ep

Horo ny40; OH OTAeneH ~T OCTOflbHOro 06beMO 1{0M8Pbl WH6epoM H OTl{04H

BOeTC51 OTA8flbHbJM HOCOCOM. 3TO n03BOnileT 6wcrpo M8H51Tb o6p03UbJ B 

HCn □ pHTene (THrne) 683 HOpyweHHfl BOKYYMO. 

CB060AHbl8 OTOMbl 06pci3yioTCil npH HOrpeBOHHH TOHTOflOBOrO T-~rnil. 

Po3orpes i~rnil ocy~eCTBfl518TC51 nH60 CBBTOBbJM H3ny4eHH8M, HCXOAflmHM 

OT P03orpero~·nepeMeHHbJM TOKOM ~OflblPOMOBO~ cnHp □ nH (~ 3TOM cny40e 

TeMneparypa THrnil AOCTHr □ eT 1300°C), nH60 sneKTPOHHO~ 60M60PAHPOBKO~, 

B03HHK □ ~-e~ npH nDA048 OTPHucitenbHO~O HOnpHmeHHil 400~600 B Hd Horpe

,y~ BOflblPOMOBYffi COHPOflb (rnrenb 3038MneH). MOHCHMOflbHOil TeMnepory

pa npH 3TOM 2100°C. 

THrenb np8fl.CTOBflil8T coao~ UHflHHAPH48CHY~ OMnyny AHOMBTPOM 0=5 MM 

H AflHHO~ L=30 MM c TOHHHM H □ nHnnl1POM d =.1 MM H L = 15 ·Mu~ 
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Bb16op HOnMnnHpO B H048CTB8 iOPMMPOBOTenH QTOMHoro ny4HO o6ycnoa

neH reM, 4TO npM cao6oAHOM re4eHMM OTOMH.oro ny4H □ npM k>0,3d, 

rAe k -AnMHO cao60AHoro npo6ero, ny40H ~OPMMpyercH ronbHO 3 □ c4e1 

CTOnHHOB8HM~ OTOMOB co CT8HHOH H □ nMnnHpo. noaTOMY 48M AflMHHee 
I 

H □ nMnnHP, TeM yme AM □ rp □ MMO HOnpaaneHHOCTH M 60nbwee 4MCno 

OTOMOB AOCTHrHeT o6nOCTM B3 □ MMOA8HCTBMH C n □ 3epHblM M3ny4eHM8M., 

3TO ~blnO nOATB8PlKA8HO cneuM □ nbHblMH M3M8P8HMHMH yrnoaoro pacnpeAe

neHMH QTOMOB M8AM, HCn □ peHHblX 1,13 T1t1rnH: 0H □3 □ nocb, 4TO 90% OTO

MOB McnycH □ eTCR 8 reneCHbl~ yron o.~ CT8P □ Alt1 □ H □, 4TO HO nOPHAOH 

ny4we, 4eM np1,1 lt130TPOflHOM pacnpeAeneHM1t1. 

nocne aj □ HMOA8~CTBHH C n □ 38PHblM M3ny4eHlt18M IOTOHbl P830H □ HC~ 

HO~ •nyopecueHu1,11,1, 803Hl,1H □ IOml,1e np1,1 nepeXOAe OTOMOB 1,13 B036YlKA8H

Horo COCTOHHMR B OCHOBH08_(3 □ apeMH nOPHAHO 10-6-10- 8 c), •oHy

CMPYIOTCR CHCT8MO~ CB8TOC6opo HO .OTOH □ TOA e3Y-lOO; ATOMHbl~ ny40H, 

n □ 38PH08 H3ny48H1,18 M OCb e3Y opToroHOnb~bl APYr APYry. 

C1,1cTeMa caeToc6opa cocT01t1T M3 c•ep1,14ecHoro 1,1 annMncoHA □ nb

Horo 38PH □ n. P □ AHYC c~epbl - 37 MM, MelK.OHYCHOe p □ CCTOHHHe annHn~ 

COHA □ - 52 MM. UeHTP c•epbl, OA1,1H ~3_ .OKYCOB annHnCOHA□ H o61l?CTb, 

B_30~MOA8~CTBHH COB
0

MemeHbl. Cser co6Hp □ eTCH BO BTOPOM •oHyce annHn

COHAO, rAe H pocnonomeH .OTOHOTOA, e3Y. KoHCTPYHU1t1R·o6ecne4MB □ eT 

60% co6MPOHHR .OTOHOB. e3Y-100 HMeeT HB □ HTOBYIO a••eHTMBHOCTb_ a 

o6nacrn HPOCHTenH .R6G (560-590 HM) 5-7% 1,1 pa6orneT a pem1,1Me 

C48TO OTAenbHblX .OTOHOB. 4n1,1TenbHOCTb, 1t1MnynbCO, CHl,1M □ eMoro C 

-OHOA □ .e3Y, ~10 HC.· 

Pe30HOHCHOH •nyopecueHUl,1H per1,1cJpHpyeTCH C 30A8PlKH0~>20 HC 

nocne·npoXOlKA8Hl,1H no3epHoro HMnynbC □• 30A8PlKH □ Heo6XOA1t1MO AnH 

Toro, 4T06bl 1,1CHnl041,1Tb per1t1CTPOUl,1IO .OTOHOB BO apeMH. na~epHO~ ·' 

BCnblWH~ 1,1 per1,1cTpi,1pOB □ Tb_TOnbHO .OTOHbl, CBR30HHbl8 C OTOMHblMl,1, 

. nepeXOA □ Mlt1. npoAOnlK1t1TenhHOCTb perHCTPOUl,11,1 3 □ A08TCR An1t1TenbHOCTblO 
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pa3pew □ 10mero HMnynbc □ 1,1 onpeAenHeTCH apeMeHeM lKlt13HH B036YlKA8HHoro 

□ TOMHOro YPOBHH. 06bl4HO OHO COCT □ BnReT 0,1-1,0 MKC. 3TO n03BOnH8T' 

cymecTB8HHO (B A8CHTHl,1 pa3) CHH31,1Tb YPOB8Hb .OHO OT CB8TOBOro 

1,13ny48HHH H □ rperoro THrnH. 4MOM8TP 4YBCTBHT8nbHOH 30Hbl e3Y 9 MM. 

nepeA OHHOM e3y pacnonaroncH ~l,1nbTP, BblnOnHeHHbl~ 1,13 UB8THOro CT8H

na M □ pHl,1 OC-12 c rp□Hlt1U8H 530 HM H o6pe3 □ JOml,1~ HOPOTHOBOnHOBYIO 

4 □ CTb cneHTpa. 
-: 

nocHOnbHY Anlt1H □ BOnHbl n □ 3epHoro M3ny48Hl,1H M3M8HR8TCR Hen

pepblBHO, H □ 6op cneHTP □ (3 □ BMCMMOCTb MHT8HCHBHOCTM •nyopecueHUMM 

1,1ccneAyeMblX □ TOMOB OT,ADHHbl BOnHbl n □ 38PHOro H3ny4eHlt1H) npo1,1cxo

AMT B MynbTMCHe~nepHOM pelKHMe C4eT□ .OTOHOB. YnpaaneHMe SHCnep1,1-

M8HTOM H HOHonneHl,18 A □ HHblX ocymecTBnReTCH HO 6 □ 38 nepcoH □nbHO~ 

3BM "npaaeu-16". 

H □ CTPOHH □ na3epa HO HPOCMTene HO HYlKHYIO A~MHY aonHbl ocymecT

BnHnOCb rpy6o c nOMOmbJO cneHTPOMeTpa e4c M n □ Mnbl c nonblM H □ TOAOM 

1,13 1,1ccneAyeMoro sneMeHT □• 4nR T04HO~ HOCTPO~HM 1,1cnonb30BOnCR 
\ 

onToranbB □ HM48CHM~ a••eHT B noMne (poCT TOH □ .p □ 3PHA□ np1,1- P830HOH-

ce). 4nR H □ CTPOHHl,1 ycTOHOBHH 1,1 onTMM1,130Ult1M pelKlt1MO ee pa60Tbl npoao

Alt1nMCb M3M8P8H1,1R onTM48CHMX cneHTPOB H8HTpOnbHblX □ TOMOB eaponMR 

HO AnMHe BOnHbl 576 HM. Hcnonb30BOnMCb o6p03Ubl 1,13 M8T □ nnM48CHoro 

EU 1,1 ero 0H1,1cno E u203 aecoM AO' 30 pr ( 10 11 □ TOMOB). 06pa3Ubl 

H3 OHMCnOB 1,13roTOBnRn1t1Cb nyTeM HOH8C8Hl,1H Honn1,1 POCTBOP □ 1,1388CT

HO~ HOHU8HTP~UHl,1 HO TOHHYIO T □ HT □ noayJO •onbry M nocneAyJOmero npo

H □ nMB □ HMH ee. 

0AMH 1,13 npwMepoa M3MepeHHblX cneHTpoa Eu npeAcr □ aneH H □ 
p1,1c. 2. B' i:neHTpe H □ 611JOA □ JOTCH nMHM' COOTB8,TCTBYJOm1,1e 1,130TOn □ M 

151Eu · ~ 153E u ( wx coAEiPlK □ HMe a ecrecrneHHO~ cMec1,1 coorneTcT- . 

aeHHo 48% 1,1 52%). H3 1,13aecTHoro 1,130Ton1,14ecHoro CABMr □·EuI H □ 
nMHl,11,1 576 HM - 3,62 rru /5/ 6npeAeneHO WMPMHO n038PHO~ nMHMM 
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(ee AonneposcKoe ·ywHpe~He He npes~waer 50 Mru) ~_1,1 rru, KoropaR 

xap □ KTepH3yer 40CTOTHOe pa3peweHHe YCTOHOBKH. Xor~ 3TO pa3peweHHe 

3H04HTenbHO xyme, 4eM AnR HenpepMBHMX na3epos, OHO BnOnHe AOCTOT04-

HO AnR P03AeneHHR nHHHH OT P03HMX H30TOnOB H KOMnoHeHT csepXTOH

KOH CTPYKTYPM WHPOKoro Kpyra sneMeHTOB (n □ HTOHHAM, OKTHHHAM, TR-. 

menwe meno4HMe H meno4HD3eMenbHwe). 

4yBCTBHTenbHOCTb YCTOHOBKH (MHHHMOnbHhlH perHCTpHpyeM~H noTOK 

OTOMOB, BhlXO~HmHX·H3 THrnR) onpeAenReTCR PHAOM l □ KTOPOB: 

1. !oneH -OTOMOB, AOCTHf □ IDmHX o6n □ CTH B30KMOAeHCTBKH C na3ep

HMM ny40M (cocT□ BnHeT 5.;o-4). 

2.-noneH aroMoB, nponerammnx sry o6nacrb B MOMeHr na3epHoro 

KM~YflbCO -(4.10- 2). 

3. 311ekTKBHOCTbm perHCTPOUKK pe30HOHCHO pacceHHHhlX IOTOH6B 

( . -2) 3 .,10 • 

4.- AoneH OTOMOB, HOXOAHmHXCH B TOM KBOHTOBOM COCTOHHHH, H3· 

KOToporo,nponcxoAKT B036ymAeHKe (3TO 30BKCHT OT CKCTeMM OTOMHMX 

YPOBHeH,· AflH Eu COCT □ BnHeT 0,3). 

5~ YposHeM IDHO (3 □ BKCHT or reMneparypw rnrnH, npn-T < 1400"C, 

He npeswwaer- 1 KMn/c).· 

TaKKe napaMeTphl yCTOHOBKK n03B0flHIDT npoBOAKTb K3MepeHKH C AOC

TOT04HO ·cna6wMH noroK □ MK aroMOB (HanpKMep, s cny4ae· Eu c KHTeH

CHBHOCTbID OTOM~oro ny4KO AO 107 1/c). 310 MHHKMOflbHOH HHTeHCHBHOCT~ 

Mamer ·6MTb .CHKmeHO B AeCHTKH P03 AflH sneMeHTOB, KcnapHIDmKXCH npH 

6onee HH3KKX 1eMnepa1ypax H no3sonHIDmHx pacnonar □ rb 1nrenb HO·: 

MeHbWHX pOCCTOHHHHX OT o6nacTH B30HMOAeHCTBHH C na3epHMM ny40M. 

Bee 310 YK03hlBOeT HO nepcneKTHBHOCTb HCnOnb30BOHHH onKCOHHOH ycTOHOB

KH AflH peweHHH. WHPOKOro Kpyra 30A04: OHOflK3 COAepmOHHH H30TOnOB ,B. 

6 

06P03UOX, H3MepeHKe OnTK4eCKHX cneKTPOB OTOMOB C POAHOOKTHBHMMH 

HAPOMH, 06pa3ymmHXCR B pe □ KUHHX C HH3KHMH BhlXOAOMH,H AP-

6naroA □ PHOCTb npol.ID.U.Or □ HeCRHy B 30KflID4eHHe OBTOpw B~pam □ IDT 

H npol. B.C.]eioxosy 3 □ nOAAepmKy 

B.A.KapHayxosy H R.A.ne1posy 
pa6orw, AOKTopy IH3.-Ma1. H □ YK 

30 KOHCYflbTOUHH H npeAOCTOBnBHHe 
H3MepHrenbHOH annaparypw. 
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