
Acta Physica Academiae Scientiarum Hungaricae, Tomus 42 (3),  pp.  215--219 (1977f  

5IA3EP HA I<PACHTE51~IX C PAClrlPE~E3IEHHOITI 
OI3PATHOITt CB~t3blO BTOPOFO FIOPYI~KA 

T. III ~OEH,/2HEB, A. H. PYI3HHOB H A. Yl. KHCE.rlEBCKHI~I 

HHCTHTYT OH3HI~H AH BCCP, F. MHHCI~, CCCP 

(FI0cTynHJ]0 22. II. 1977) 

FlpnBe~eHb~ aKcnepHMeHTaJn, Hb[e pe3yJ~bTaTU rlCCJ1e/10BaHHn J~a3epa Ha KpacHTeJI~X C" 
pacnpe)leJ~eHHOfi o6paTHOfi CB~3b~O 2-oro nopfl~IKa. B KaqecTBe aKTHBHO~ cpe~b[ HcnoJm3oBa- 
JmCb 6nHaprla~ cMeCb KpacrITeJiefi Bo36y~r Ha./lyqeHHeM OCHOBHOH qaCTOTbl II BTOpOn. 
rapMoHH~~ py6nHOBOrO riaaepa. On~CaHnu¡ a~cnepHMeHT JleMOHCTpHpyeT onpe~en~mmym. 
pO~b qba3oaofi pemeTl<~, nH~ytlrlpyeMo¡ HaKaqKofi. 

Hcn0J1b30BaH~e np~Httrma pacnpe~e~eHHo¡ 06paTH0~ CBfl3n (POC) B 
~a3epax Ha KpacHTeJ~~x II03BOJI~IeT IIOJ1yqaTb yaKym ~HHH~3 reHepatlHH, nepe- 
cTpariBaeMy~o B ttlrlpoK0fi o‰ cne~rpa ~ea IlpHMeHeHrl~ BHeIIIHerO pe30Ha- 
Topa 14 ceJIeKTrlBHblX 3JIeMeHTOB. MexaHriaM 0‰ CB~3H H qaCTOTHflfl ceJ~e~- 
tt~~ B J~a3epe c POC o£ £ pacceflH~eM Ha aMIIJIHTyj~H0-. 

~a30B0~ pemeT~e, o6paaymttte~ca B pacTB0pe ~pac~Te~~ np~ B3atlMO~e~CTBI4tl 
K0repeHTHblX CBeTOBbIX nyqKoB. 

B Jm3epax c POC r~epno~ rlp0CTpaHCTBeHH0~ petueT~n flBYI~IeTC~I KpaTH0fi 
BeJ-IHqHH0fi m FIOJ'IOBHHbI ,~JIHHbl BOJ'IHbI reHepnpyeMoro H3JTyqeHH~l. O{)blqHO, ,~~/fl- 

no~yqemm reHepaImrI KpacrITe~n ncnosi~oBanacb POC l-ro nopflaKa (m = 1). 
B pa60Te [1] nonyqeHa reHepaana B ~a3epe Ha KpacrtTe~ax c pacnpe~tenenHo~: 
05paTH0¡ CBnab~O 2-ro n 3-ro n0paaKa, T. e. Korna m pabilO, COOTBeTCTBe~H0, 2 H 3. 
PacnpeaeaeHHa~ o6paTHaa CBYlab BblC0KOFO r~0p~aKa 14Htl~HHpOBa.rlaCb B 3TaH0.rlb-- 
H0M pacT~ope ponaMHHa 6)t( npH HaKaqr~e n3~yqeHneM BT0p0~ rap~oHm<r~ py- 
6~HOBOr0 zaaepa. 

B 0ny6arII<0BaHHbIX ~0 HaCTO~u2ero BpeMeHrI pa6oTax no naaepaM Ha Kpacri-- 
TeJI•X C P0C ~n~ nonyqemia reHepaana B aI<THBH0iŸ cpe~e qbop~npoBaaacb. 
a~rl~HTy~Ho-~a30Bafl pemeT~a. B aTOM cJiyqae Tpy~H0 olletmTb p0~Ib ~ba30B0¡ n 
aMmlnTynH0¡ pemeTo~ ~ 0T)leJ~bH0CTt4 B npottecce qb0p~np0BaH~a reHepattnn s. 
~a3epe c POC. 

Ha~n rlo~yqeH I~ ncc~e~oBaH pe~n~ reHepaann B aaaepe na KpacnTe~flx c 
P0C ~~~ c~yqafl, ~<orna ~a30safl pemeTKa n ~tHBepCHafl HaceJIeHH0CT• co3~a-- 
Ba~ncb pa3ne~sHO B £ c~ec~t KpacnTe~e¡ npn HaKaql<e pacTBopa n3- 
~yqeHl4eM pa3~nqm,~x ~JlnH BOJIH. FeHepat~nfl KpacnTe~fl no~yqeHa Ha pacnpe-- 
~e~eHHOn 0‰237 CB~lari 2-ro nopfla~a. 

Cxe~a 3~cnepn~eHTam, HO¡ yCTaHOBKri npeacTaB~eHa Ha pncyn~e I. B ~a-- 
qecTBe HCTOqHHKa rlaKaqKH HCH0~ba0BaJ~cfl MOHOHMIIyJIbCHbI¡ py6HHOBb[~ ~aaep, 
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(1) c y~B0eHneM qaCTOTbI 143ayqeHri~ B I<p14cTaaae K,~FI (2). H3~yqeH14e 0CHOBHOH 
qaCTOTbl Ii BT0p0~ rapMOH14Krl qbOpM14p0Bar l114Y114HApI4qecK0fi (5) 14 cqbep14- 
qecKo¡ (6) ~Imt3aMrl ~ rto~ocKy 14 Hanpasa~~ocb Ha H0sepxHOCTb AC np143~bI (8) 
nepneHA~Ky~~pHo ee pe6py. PaCTB0p 3a~14sa~c~ • xmaeTy, npnCTaBaeHHym 
£241 rpami np143MbI [2], Ha rpaHmle pa3Ae~a np143~a --  pacTs0p npo14cxo- 
~14T nHTepr noA yraoM 2(9 ~yqe¡ HetI0cpe~cTSeHH0 Ha~amu114x Ha aTy 
rpaHnay, n ~yqefi, 0Tpa)~eHHbIX OT rpaHn BC. Pa3~epu Ha~aq14Bae~ofi 30HbI S 
pacTsope 1,5• CM. 

FeHepau14~ B036y~AaeTC~t Ha ~a14He ~o~n~t (s so3Ayxe): 

;tz = 2 d n v  = n---2-~ . 2 ~ ,  (1) 
m nn~ m sin (9 

rAe d --  nepno~ pemeT~n; np --  noKa3aTenb npeaoMaeHn~ paCTB0pa Kpac14Tenn 
Ha ~naHe SOaHbl reHepaaH14 2~; nnp - -  noKaaaTeab npeaoaaeH14n r~aTep14ana 
np143MbI Ha ~~ItIHe BO31HbI Hal<aqKIl )'H (B BO3/~yxe); O --  y roa  na~teH14a Hal<aqKlt 
Ha n0BepxHOCTb pa3ne~a np143Ma --  pacT•op; m -- ttenoe qHcno. 

Han Toro, qT06U aneKTpnqecKnfi BeKT0p OCHOBH0fi qaCTOTbI 14 BT0p0~Ÿ rap- 
MOHnrCri nMeJi oArIHa1<oBoe HanpaBneHae, Ha nyTn ~yqa HarcaqKrl HoMemanacb 
n~aCTHHKa B no~~n14HbI BOaHbX (4) AJm 0fiHOBHOi;… qaCTOTbI, npI4qeM BeKT0p E Ko- 
~e6a;icfl B BepTn~a~bH0fl n~0CK0CTH. 3TnM o£ 0nTriMaabHbIe yca0- 
B14~ ~~~ o6pa3oBaHn~ P O C ~  reHepattnH KpacaTen~. 

Ha (1) BnAH0, qT0 aYI~ ~a~~oro  3HaqeH14~l yrna  (9 ri3~lyqeH14e OCHOBHOfi 
qaCTOT~,~ o£ B cpene pemeTi<y Basoe £ nepaona, qeM 143;~yqeHne 
BT0p0fi rapMoHm~n. 

TaK14M o05pa30M reHepatt14fl Kpac14Tenfl Ha npocTpaHCTBenHbIX pemeTKax, 
C03/~aHHbtX 0CHOBH0~ qaCTOTO~ ~ BT0p0~ rap~toHn~O~ npn O~riHal<OBOM 3Ha- 
qeH1414 yr~a (9, 5yAeT C00TBeTCTBeHHO reHepatme¡ Ha POC 2-ro 14 1-ro nop~~~a. 

B a~cnep14MeHTe HCn0;IbaOBa~acb £ c~ecb ~tayx r~pac14Te~e~- 
7-~t143TnaaMaH0-4-MeT14Z~yMap14Hn 1,3,3; 1 ',3',3'-re~ca~eTrIa-4,5,4',5'-an6eH3onH- 
~0AnKap60tmaH14H ¡ KpacnTean pacTBop~anCb ~ aTaHo~e. Ha pncyHKe 2 
np14Be~eHu cne~crpu nor~omeHn~ y~a3aHH~ax Kpac14Teae¡ (~p14Ban 1 n 3) n 
cne~rp r ~y~apnna (l<prlBa~l 2). Ha npnBe~enHux crIeKTpoB B14~H0, 
qTO nO~14~eT14HOBU~ ~pac14Te~b notrrn He nor;aotttaeT Ha~yqeH14e ~m~nnectteHt~nvt 
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KyMapnHa B o£ cnerqrpa < 500 HM. I~o~13~14II14eHTbl nornomeHna paCTBOpa 
Ha ~tznHax BOaH 2 ----- 694 n:~ n 2 = 347 HM COCTaBaaaa 40 cra -~ ~ 35 cM -~ COOT- 
BeTCTBeHH0. FIepe~ BXOaH0¡ rpanbm rlp143Mbl noMemaaca CBeT0dp14JII,Tp (7) 
(pHcyHoK 1), noraomaromHfi n3nyqenne BT0p0~ rapMoHnKn H nponycKamtttn¡ 
n3J1yqeHne 0CHOBH0n qaCTOTLI py£ Ot(F. CBeT0qb~tJmTp ycTaHaBmmaJm~ 
TaKriM 0‰ qT0£ nepe~pLmaJmcb 1]OJ]0B14Ha nyq~a HaKaqK14, cocro~tuero 
q140CHOBHO¡ qaCTOTbI rl BT0pO¡ rapMoHHKn. B 3TOM cnyqae n3JlyqeH14e 0CHOBHO~ 
3aCTOTbl, norJmtuaeMoe II0.rI14MeTI4HOBbIM KpacHTeaeM, dp0pMnpoBaJm B cpe/Ie 
di)a3oBym pemeTKy, a H3J1yqeHne BT0p0~ rapMoHHKn ncrIoJm3OBaJmcb TOJmKO ~J1~ 
OnT14~ecKoro B036y~/leHna KyMapnHa. B 3T14X yCJmBn~X ~bina noJiyqe~a reHe- 
patl~~ KyMapnHa B £ CMeC14 Ha r241 pemeTKe, C03J~aHH0~ 0CHOBHO~ 
qaCTOT0¡ T. e. Ha pacnpe~eaeHHO~ 0‰241 CB~t3rI 2-ro nop~~~a. IiInpaHa J~aH~a 
BTOp0ro nop~~t~a, n3MepeHHa~ c r~OMO~bIO ~t~qbpa~ttn0HH0r0 cne~Tporpaqba, 
COCTaBJ~aJm OKOJm 1 A. Ocy~ecTsJ]eHa r~epecTpon~a ~J]I4Hbl BOJIHbI reHepattan B 
cneI<TpaJ~bHOn o‰ 440--490 HM. ~Harla3OH nepecTpo¡ c ~a14HOBO~HOB0r0 
Kpa~ orpaHnq~BaeTca norao~eHaeM II0/II4MeTtlHOB0r0 Kpac~tTeaa. 

Ha p~cyHKe 3a np~Be~eH cneKTp reHepa~mt KyMapaHa B ~14HapHo~ c~ec~ 
Ha POC 2-ro nop~~na. Hp~ BO~6yn</leH~n ~TOrO ~<e pacTBopa n~nyqeH~eM BT0p0~ 
rapMoH14I<tl ‰ d~0pbirlp0BaHrl~l B al<T14BH0~ cpeae qba30BOfi petueTK14 (~au 3T0r0 Ha 
KpncTa~~0M K~FI ycTaHa~~nBa~cfl CBeT0qb14~bTp (3), 0Tce~<arottt14n 0CHOBHym 
qaCTOTy) Ha‰ .rllOMrlHeClleHllll~l I<yMaprlHa (p14cyHOI< 3£ 

Ha pncyHKe 3B np14BeaeHa ~14H14a reHepatt1414 KyMapnHa Ha POC 1-ro nop- 
~~Ka. )1~~ aToro aMn~14Tya14o-qba3oBaa pe,,,eTKa c nepr~oaoM, C00TBeTCTBymtu14M 
nepsoMy 140p~aKy, qbopMnpoBa~acb a3ayqeHrleM ~opo¡  rapMoH14Km (CBeTO- 
r (7) 0TCyTCTByeT; 0CHOBHaa qaCTOTa oTceKa~ae~ eBeTOqbnZbTp0~ (3). B14aH0 
pa3~14q14e B ~ImIHax B0~H ~laa POC 1-ro 14 2-ro nopa)lKa (pr~cyHI<14 3a 14 3B) ~I.rl~l 
OaHOrO 14 Toro ~e  3HaqeHna yrza O. 9T0 CB~3aHO e TeM, qTO noKa3aTeab npe~oM- 
~IeH14~ npn3MS~ pa32irlqeH ~Ina ~UI14H BOJ'IH 694 HM 14 347 HM. 

I/I3MepeHbI 140p0r0BMe MOIKH0CT14 HaI<aqK14, Tpe‰ ~J1Ÿ B03‰ 
reHepaL~1414 KyMap~14a Ha POC l-ro 14 2-ro nop~a~a. FIp14 npoanx paBauX yCa0- 
B14aX noporoBoe 3HaqeHHe MOI/dIHOCT14 HaKaqK14 RYt~ BT0p0F0 H0p~RKa ‰ tlpt4- 
MepH0 B 8 pa3 BbI~e, qeM ~J1~ rlepBoro nop~R~a, C0CTaBJI~BLaer0 .v 40 KW. 

FIp14 3Haq14TeabnOM npeBs~tuenn14 nopora 14ap~~y c 2llIHI4e~ POC 2-ro nops~l- 
Ka B cne~Tpe Ha£ ettte 0~IHa pe3Kaa a14H14a C ~I~~140~ B0.r/14M paBH0¡ 
452 ~M. l-lp~ H3MeHeHH14 yraa naReH14a O H3.rlyqeHHfl HaKaqK14 ~l~14Ha B0.qHbI 3T0~ 
~14H~I14 He n3MeHfl~]acb. Ha6nm)IaeMaa ~ono~HnTeabHa~ ~14H14fl eCTb renepatIn~ 
~pac14Te~fl Ha aMn~14Ty~HO-C])a30B0fi petueT~e, co3~laBaeMofi B pacTBope 143~yqe- 
HneM BTOp0¡ rapMoHm(n B peay:mTaTe nHTepqbepelmlHn ~yqeiŸ HerIocpe~ICTBeHH0 
na~amu114x Ha rpanmty pa3~e:la AB (p14cyHoI< 4), H ylyqe~Ÿ npeTepneBm14x no- 
cae~loBaTe~~Hoe oTpa¡ Ha noBepXH0CTaX BC n AC. I-Ip14 HOBOp0Te ~p143MS! 
Bo~pyr CB0efi OCa yron 20 Me~<~y 14HTepqbepupymmuM14 ~yqaMn He u3MeH~eTCa 
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14 paBeH 90 o. ~J]HHa BOJIHbl ~ton0~HnTeJ]bH0fi ~HHnI4 COOTBeTCTByeT nepnoay 
pemeT~H, 0£ zyYaMn, nnTepdpepHpymmnMH noa yrzoM 90 o. 

FI~0cK0CTn ~0nOJ~HnTe~bH0i~ Hp0CTpaHCTBeHH0¡ pemeTK~ pacno~o~eHu  
no~ yr~oM K n~0CK0CTnM pemeTKn BT0p0r0 nopn~Ka. 3KcHepHMeHTanbH0 3T0 
npo~B~fleTcn B pa3~nqHO~ HaHpaB~eHHH pacnpocTpaHenHn n3~yqeHH~ reHepa- 
IIHH Ha POC BT0p0r0 nopn;~Ka H ~0lIOJIHtlTeJ1bH0fi J1nHnH. ~)TI~ HanpaBneFIn~l 
coBna~amT ~nmb B c~yqae nopMa~bnoro na~enHn na~aq~H na BXO~nym rpaHb 
npHa~u. 

TaKHM o£ HaCT0nmH¡ a~cnepH~enT HeH0cpehCTBeHH0 Re~oncTp~- 
pyeT onpe~ennmmym p0nb ~a30B0fi pemeT~H HHRyt~npyeM0¡ HaKaqKo¡ B ~exa- 
HHaMe reHepattnn B ~aaepax c POC. 
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