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HMe~~HecH IlMTepaTYPH~e ,qaHH~e noKas~ea~T, 4To TaKHe coe,qMHe
HMH, KaK xpoMaTbl MeTannoe, npe,qc~asnH~T 6onbwo~ MHTepec AilR Msy-
4eHMR XMMM48CKMX 3¢$eKTOB H,qepHbiX npespal1\eHM~ I 1/, nOCKOilbKY XpOM 
MMeeT HeCKOilbKO YCT0~4MB~X BaneHTHWX COCTOHHHA, B KOTOPWX OH MO
•eT CTa6MilH3MpOBaTbCH nocne o6ny4eHMH, a XpOMaTW OTI1M48~TCH pa
AMa~MOHHO~ CTa6HilbHOCTb~. 

B H3y4eHMH noee,qeHMH aToMoB OTAa4M e TBep,qbiX Tenax see 6onb
wee pacnpocTpaHeHMe nony4a~T co~peMeHHWe HeAeCTPYKTMBHWe $M3H-
4ecKM~ MeTOAbl 121 

, no3BOI1H~l1\Me MCKI1~4MTb BTOPM4Hble 3$$eKTbl OT 
pacTeopeHMH. KoHe4HO, 3TH MeTo,qw He HBnH~TcH YHMBepcanbHWMM e 
XMMMM ropH4MX aTOMOB, HO OAMH M3 HMX /MnM HeCKOilbKO/ MOll<eT OKa-
3aTbCH none3HWM M BMeCTe C pa,qMOXHMM4eCKHM aHailH30M ,qaTb ~eHHWe 
cse,qeHMH o noee,qeHMH aToMoe oT,qa4M. 

anR MCCne,qoBaHMH o6ny4eHHWX COe,qMHeHM~, CO,qep•al1\MX OKCM8HMOHW 
xpoMa, cpe,qM APYrMX MCnOilb3yeTCR MeTOA cneKTPOCKOnHM 3Il8KTpoH
HOro napaMarHMTHoro pesoHaHca /3nP/, c noMO~b~ KOToporo 6~no no
Ka3aHo o6pa3oBaHMe pasnM4HbiX pa,qMKanoe XfOMa e o6ny4eHHbiX KpMc
Tannax K2Cr0/3"

51
, (NH 4)2Cr04

16.< KCrOaC117, K2 Cr2 0 7~&l0~3TM pa6oTbl 
MHTepeCHO paCWMPHTb, BKI1~4MB B HMX XPOMaTW ,qpyrMX, B 4aCTHOCTH, 
~eno4H03eMenbHbiX MeTannoe. B HacTOR~e~ pa6oTe coo6l1\a~TCH nony-
4eHHble MeTOAOM 3nP pesynbTaTbl MCCne,qoeaHMH 06pa30B8HMR pa,qMKa
IlOB XPOMa B KpMCTannax BaQO 4 , o6ny4eHHbiX raMMa-IlY48MM M MMnna H
TMpOBaHHWX pa3IlM4HWMM MOH8MH, T.e. 8 KPMCTannax C pa3IlM4HOA 6Mo
rpactJMe~. 

3KCnEPHMEHTAnbHA~ 4ACTb 

MMweHM. AnH npMroTosneHMR MMWeHe~ Mcnonb30BancR nopowoKBaCro4 /"PEAXV1M"/ M BaCr04 , nony4eHHbl~ npM oca>KAeHMM M3 pacTaopa K2cro
4 pa 3nM4 HbiMM conHMI-1 6a PHH: BaC1 2 , Ba(COOCH 3) 2 , Bai 2 , Ba(No

3
) 

2 
, 

B~SCN~ . MMweHM ,qnH o6ny4eHMH rDTOBMilHCb npeccosaHMeM Ta6neTOK 
MnM HanbtneHHeM cnoH nopowKa />2 Mr/cM 2/ Ha an~MHHMesy~ no,qno•Ky. 

06ny4eHMe. MMweHM o6ny4anM~b y - ny4aMH oT 6°Co -McTo4HMKa 
/5,92·105 fBK/ TMna GAMMACELL npM KOMHaTHO~ TeMnepaType M npM 
77K. nornol1\eHHaH ,qo3a MeHRnacb e npe,qenax 0,172 Mfp. 

HMnnaHTa~MH MOHOB B KpMCTannM4eCKMe o6pa3~w BaCr0
4 

nposo,qM
nacb Ha Macc-cenapaTope na6opaTOPMM H,qepHWX npo6neM OV1~V1 M Ha 
MOHHo-ny4esoM ycKopMTene MnY-4 /Co$MH/. YcnosMH MMnnaHTa~HM 
npMse,qeHw s Ta6nM~e 1 • 

2 

' 

Ta6mu~a I 

XapaKTepHCTHKa HOHHhiX nyqKoB, 
HCnOnb30BaHHb~ gflR HMnnaHTa~HH 

IDnHKPHCT8nnli'<J:eCKHX o6pa3~0B 
BaCr04 

lfoH E, K9B ,0, HOH/CM2 

s2cr~ 20 10"- 10'" 
1s9Tb+ 28 10'"- 10" I 1~TbO( 45 1o"- 10" 
<7+y!).. 26 1o"- 10" 

14 10" 
ssMn• 20 10" 

... 
A ............... 
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r 
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PHc. I. ITpHMep cneKTpa 3ITP 
nonHKpHCTannH<J:eCKO~O BaCr04 , 

"s• 20 10" o6ny<J:eHHOI'O raMMa-nyqaMH c AO-

"'Q• 20 10" 
30H 1,9 Mfp npH KOMHaTHOH TeM-
rrepaType. 

V13MepeHMe 3nP cneKTpoe. CneKTpw o6ny4eHHwx nonMKpMcTannM4ec
KMX o6pa3~oe BaCrl54 CHMManMcb c noMOl1\b~ 3nP cneKTpoMeTpa, pa-
6oTa~l1\ero e X-,qMana3oHe npM 4acToTe Mo,qynH~MM MarHMTHoro nonH 
100 Kf~. 3nP cneKTpW y-o6ny4eHHWX o6pa3~0B M3MepRilMCb npM KOM
HaTHO~ TeMnepaType M 77 K, MMnnaHTHp088HHbiX o6pa3~0B - TOilbKO 
npM KOMHaTHO~ TeMnepaType. 3Ha4eHMH g-ctJaKTOPOB, xapaKTepM3y~
UlMX cneKTpbl, onpe,qeJlRilMCb OTHOCMTenbHO CTaH,qapTa Mn2+. B Ca(OH)2 • 

PE3YnbTATW V1 06CYmAEHV1E 

faMMa-o6ny4eHHbte o6pas~bl BaCr04 . AnR y -o6ny4eHHbiX nonMKpHc
TannM4eCKMX o6pa3~oe BaCrO 4 6blnM nony4eHbl ,qoeonbHO cno>KHble 
cneKTPW, ~ KOTOpwX MO>KHO pa3JlM4MTb rpynny JlMHM~ A B o6naCTM 
HM3KOrO nOnR M rpynny IlMHM~ 8 B 06JlaCTM BWCOKOro nonR /pMC. 1/. 
AnR Ka>K,qo~ rpynnbl m1HM~ 6bi11M onpe,qeneHbl sHa4eHMH g -(jlaKTopos 
no KHe~6~n~ 1 11/ /Ta6n. 2/. 

napaMarHMTH~e ~eHTpw A ;nMU A/ Ha6Jl~Aai1MCb B o6paa~ax, o6ny-
4eHH~X y-KBaHTaMM npM KOMHaTHOA TeMnepaType M npM 77 K, npM BCeX 
3Ha4eHMRX nornOll.\eHHO~ ,qoaw. Hx MO>KHO npMnMcaTb B03HMKHOBeHM~ 
MOH- pa,qMKanoa CrO~ no cne,qy~UlMM 2oo6pa>KeHMRM: 

1 I nony4eHHOe 6onee BbiCOKOe 3Ha4eHMe g =2' 012lf no cpaBHeHM~ 
C g CB06o,qHoro 3IleKTPOHa /2,0023/ xapaKTepHO AMI 11AbiP04HOro11 

~eHTpa, KaKHM MO>I<HO C4MTaTb MOH-pa,qHKail Cr04. 
2/ 3Ha4eHMH g-$aKTOPOB ,qnR nMU A n011Y4MI1~Cb 6J1M3KMMM K 3Ha-

4eHMHM g-(jlaKTOpa AI1H era- pa,q!1Kanoa 8 o6Jly4eHHbiX KPI-ICTaililaX 
K CrO 131 • 

4 
2 4 I ·---, 

Q.·t,El'.(illH!::H~1\:~(· !Ai•CnlT~!· ! 
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TaonH~a 2 

3HaqeHHfl g-~aKTOpOB napaMarHHTHb~ ~eHTpOB XpOMa B oony
qeHHOM nonHKpHCTannHqecKOM Baer04 

UeHTP CrreKTpanoawe napaMeTphl , Pa,I:~HKan 

A 91 = 2,0176:!: 0,0005 Cr04 

g~ = 2,0129:!: 0,0005 I 

93 = 2,0066! 0,0005 

' 9av= 2,0124 
-- ---

B 91 = 1,9821-:!: 0,0005 Cr0
3-

92 = 1,9744:!: 0,0005 

9J = 1,9370:!: 0,0005 

Qgy= 1,9645 -

91 = 1,9763 .t 0,0005 
.. 

~ = 1,9603 t. 0,0005 

93 = 1,9580:!: 0,0005 -

9av= 1,9649 

c g1= 2,0165:!:0.0005 era; 

92= 2,0025± 0.0005 

93 = 1,9880 ± 0.0005 

9av= 2,0025 

\ 

' < 
t 

f 

'I 

53 ' 3/ 0TCYTCTBHe B cneKTpax CBepXTOHKOA CTPYKTYPW OT er /la-
3/2, H30TOnHoe COAepmaHHe 9%/ rosopHT o TOM, 4TO ecnH csepx

TOHKoe pac~enneHHe H eCTb,TO OHO MeHbWe WHPHHW JlHHHH A/-18rc/; 
To me caMoe 6blno nony4eHo AilR o6ny4eHHoro K 2er0 / 31 • no cxeMe 
MoneKynRpHbiX op6HTaneA 1121 , Aaro~eA YAOBileTsopHTenbHOe onHcaHHe 
3HepreTH4eCKHX YPOBHeA AI1R TeTpaOKCHaHHOHOB nepeXOAHWX MeTan-
11081 3TO 03Ha4aeT, 4TO HecnapeHHbiA 3IleKTpOH 3aHHMaeT MOileKyilRp
HYIO op6HTailb, KOTOpaR HMeeT 3aMeTHbiA BKilaA OT KHCilOPOAa. TorAa 
MOmHO nonaraTb, 4TO aHHOH-paAHKan er04· B03HHKaeT npH HcnycKaHHH 
3IleKTpoHa H3 HecsR3aHHOA op6HTanH erO~-· HOHa. 

4/ TepMH4ecKoe noseAeHHe nMU A, noKa3brsaro~ee ero OTHOCHTenb
Ho HeBbiCOKYIO CTafiHilbHOCTb npH HarpeBaHHH /OH nponaAaeT npH 

-· /4/ 90°C/ H nOA06Hoe Ha6nroAaeMOMY AflR era4 paAHKana a K2 ero4 , 
COOTBeTCTByeT noBeAeHHIO TaKoro THna paAHKana, KOTOpbiA MOmeT 
nerKo 3axeaTbrBaT.b 3neKTpoH H npeepa!JiaTbCR a HOH: er04· + e-· ... ero~: 

IlHHHH rpynnbr B /pHc. 1 I 6blnH o6HapylKeHbr a 3nP cneKTpax Kpl1c
Tannos BaerO 4 npH o6ny4eHHJ-~ HX y-ny4aMH c BbiCOKoA A03oA 
/.?.1 Mrp/. AHai1H3 3ToA 4aCTJ.1 cneKTpoe AI1R o6pa3l.IOB, o6ny4eHHbrx 
pa3IlH4HbiMH A03aMH H a P$'1Ae cny4aee noABeprHyTbrx 3aTeM Harpeea
HHIO, noKaaan, 4To AilR nMU B nony'-laiOTCR .ABe rpynnbr nHHHA c 6nHa
KHMH 3Ha4eHHRMH g-~aKTOpOB /Tafin.2/. HeCMOTpR Ha TO, 4TO HeKo
TOpble o6pa3l.lbl o6ny4anHcb AilHTeilbHOe speM.fl, Mbl He CMOr IlH xopowo 
onpeAeilHTb caepXTOHKyiO CTPYKTypy OT 63 er. HafiiliOAaJlOCb TOilbKO 
CBepXTOHKOe pac~enneHHe -11 rc H -6 rc,COOTBeTCTBY~~ee napa
MeTpaM g 1 H · g2 /Ta6n. 2/. Ani ~ TaKoe onpeAeneHJ.1e CAenaTb 6blno 

1 TPYAHO. 
3KcnepHMeHTailbHble 3Ha4eHH.fl g-·aKTOpOB h03BOI1RIOT rOBOPHTb 

0 npHCYTCTBHH B o6ny4eHHbiX KPHCTannax nMU C er(V). Cpe.qH OKCH
aH110HPaAHKaJlOB er(V) B03MOmHbl erO :-· H era; ' KOT.Opble MOryT no
Ily4aTbCR 113 era~-- 11oHa npH aaxsaTe 3neKTpoHa HilH noTepe KHcno
POAa, cooTBeTCTBeHHO. Cy~ecTaoaaHHe paAHKanoa ero~· a o6ny4eH
HOM Baer04 B HaWHX 3KCnepi1MeHTailbHbiX ycnOBI1.fiX MeHee B,~PORTHO, 
n~CKOilbKY OHH CTafiHilbl-lbl TOilbKO npH HH3KOA TeMnepaType /3,4,1~·15/, 
a nMu B' KaK noKa3ai1H pe3yilbTaTbl 3KcnepHMeHTa' CTa6HJlbHbl AO 
200°C. KpoMe TOro, 3Ha4eHH.fl g-.aKTOpOB OTI1H4ai111Cb OT npHBeAeH
HbiX a IlHTepaType Afl.fl erO~' . T_aKI1M o6paaoM, HCXOA.fl H3 3Ha4eHHA 
g-·aKTOPOB H CBepXTOHKoro pac~enneHHR, 6nH3KHX K H3BeCTHb~ AilR 

er03' paAHKanos 13,5,7,10/ , a TaKlKe Y4HTbrsaR TepMH4ecKyro· cTa6Hnb
HOCTb nMU B, HX MOlKHO HHTepnpeTHPOBaTb KaK er03· paAHKaJlbl. noRs
IleHHe ABYX rpynn nHHHA c 6nH3K11MI1 napaMeTpaMH /Ta6n. 2/ roaopHT 
06 .HX npHHaAilelKHOCTH K OAHOMY H TOMY lKe THny LleHTPOB, HO B03HHK
WHX B pa3I1114HOM OKpylKeHI111. 

B o6pa31..1ax, o6ny4eHHbJX np11 BblcoKoA A03e, nocne Harpeea ewwe 
100°C, KOrAa CHrHaJl er0~·3aMeTHO. OCJla6esaeT, MOlKHO HafiiliOAaTb 
cna6b1A CHrHail e /pHC. 27, 3Ha4eHI1R g-·aKTOpOB KOTOporo npi1BeAeHw 
B Tafin. 2. npHHHMa.fl BO BHHMaHI1e 11X 3Ha4eHH.fl, fii1113K11e no Bei1114HHe 
Afl.A era; 141

, CHMMeTpl110 IlHHHH e, a TaKlKe TepMI14eCKYIO CTafiHilbHOCTb 
3TOrO Cl1rHana, ero MOlKHO npHnHCaTb era; paAHKany. 
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PHc. 2. CrreKTP 3ITP nonHKpHCTan
nHqecKoro Baero4 , oonyqeHHoro 

raMMa-nyqaMH c gosoii f,9 Mfp 

H OTO~eHHOrO rrpH J50°C. 

Tao.J}Hl.\a 3. 

MHTeHcHBHOCTb 311P cHrHana 11MU A B t'aMMa-oonyqeHHbiX 
rronHKpHcTannHqecKHX o6pasl.\aX BaenJ4 B saBHCHMOCTH 

OT ycnOBHH HX nonyqeHHff 

! 

MHTeHCHBHOCTb CHrHana I OTH. egMHHL\bl/ ' 

PeareHTbi CTeXMOMe- HS6b!TOK HSOhlTOK xpo-

TpHqeci<:oe 6apHH MaTa Ka.JtHff 

OTHOWeHHe .. 

K2 Cr04-BaCl2 11893 1330 79 

K2 Cr 04-Ba (COOC~k 10334 419 53 

K.zCrfl.·-Ba 12 2802 100 112 . 
K_tCr(1,.-Ba (NO,)a 11.15 122· 155 

K,.CrO,.-Ba(SCNb 476 - 8~ 

B Ta6n. 3 np~BeAeH~ peayrrbTaT~, nqKaa~ea~~~e aaBHCHMOCTb HH

TeHCHBHOCT~ CHrHana nMU A OT YC1lOBHH npHrOTOBrreHHR Kp~CTarrrrOB 

&era..,. MomHO npeAn01l9lKI1Tb_, 4TO Ha_ o6pa30B~HI1e nMU, B03HI1KaiO~HX 
a KPI1CTannax np11 o6ny4eHI1~, Brri1RIOT np11Mec11, KOTop~e saxaar~ea

IOTCR BaCrQ4 B npOQecce OCamAeHI1R 11 KPHCTarrrr~3aQI111. C H11MI1 paAI1-

Karr~ BCTynaiOT BO B3ai1MOAeHCTBI1e, B peayrrbTaTe 4ero KOHe4H~e 

npOAYKT~ nony4aiOTCR B paau~x nponop4~Rx. Bn~RHHe ycnoa11i1 npl1ro

ToeneHI1R KPI1CTarr~OB Ha o6pa30BaHHe nMU Ha6rr~Aarrocb 11 B APYr11X 

pa6o~X, Hanpi1Mep, np11 o6rry4eHI111 Cyrrb~aTOB 6api1R 11 CTpOHQHR/lB/. 

0AHaKO ArrR 06DRCHeHI1R 6onee norrHOH KapT11H~ TaKoro 3~~eKTa Heo6-

.6 

'" 

. iJ 

-~ 

j.,ll 

' <II 

~ 
~~ 

·' 

! 

XOA11MW 11CCrreAOBaHI1R C KOHTP01l11pyeMWM11 K01lH4eCTBaMI1 npi1Mecei1 

ADHOpHoro 11rr11 aKQenTOpHoro xapaKTepa. 

' 

CneAyeT OTMeTHTb, 4TO 3nP cneKTpw o6pa3QOB, o6ny4eHHwx cpa-· 

3y nocne 11X npHrOTOBrreHHR /11M88TCR B BHAY ocamA8HI1e 11 KPI1CTan

Ill13aQHR/ H nocne HeKOTOpOrO nep110ga CTapeHHR, 6b!Ill1 npaKTH4eCKI1 

OAI1HaKOBbiM11. 
MexaHH3M o6pasoaaHI1R nMU B o6ny4eHHWX y-ny4aMI1 Kp~cTannax· 

BaerQ4 MOmHO npeArrO»<I1Tb, paccMaTpi1BaR nepBI14Hbli1 npOL~ecc HOHH-

3a4HI1 11 D036y>KAeHHR C nOCil8AY10~11M paapbiBOM CBR3ei1 B MOileKyile. 

nepDH4HWH np04ecc conpoaOmAaeTCR 11CnycKaHI1eM 3rreKTpOHOB H3 

xpoMaT-HOHa, npHBOAR~HM K o6paaoaaHHIO er04 pa~~Kana .. BbtileTeawHA 

3IleKTPOH MO»CeT B CBOIO 04epeAb 3aXBaTI1TbCR erQ4 HOHOM C o6pa-

30BaHHeM CrOt' paA11Kana, HeyCTOH4HBOro np11 TeMnepayype o6rry4e

H11R. PaspywaRCb, OH npespa~aeTGR B eros· Hillll er02 paA11Kamt. B 

OTCYTCTBI1e npi1MeCei1 B KPI1CTannax BTOpi14HWH 3rreKTpOH MOmeT sa-
- 2-

XB1HI1TbCR Cr04 paAHKanoM, 4TO npHBeAeT K B03HHKHOBeHI110 (erO 4 ) * 
B036ymAeHHOrO COCTORHI1R, a 3aTeM - K o6pa3oBaHI110 Ha6rr10AaeMWX 

paAHKaJlOB. npH HaJll141111 npHMeCH~X BKJll04eH11H MOryT npOHCXOA11Tb 

KOHKYPHPYIO~He np64eccb! aaxaaTa aneKTpoHa MoneKynoi1 BaCr04 11 npi1-

MeCRMI1, onpeAeJlR~~I1e B 11TOre XapaKTep 11 KOJ1114eCTBO o6pa3yiD~HX
CR paAHKanoa /Ta6n. 3/.· 

11MnnaHTI1poaaHHI>ie o6pas4w BaCr04. 3nP cneKTPbl noni1KpHcTannl1-

4ecKI1X o6pas40B BaCrD,p HMnnaHTI1posaHHbiX pa3rrH4HbtMI1 HOHaMI1 

/Ta6n. 1/ np11 KOMHaTHO~ TeMnepaType, OTill14arrHCb OT cneKTpOB.y-

06Jly4eHHbiX o6pa3L\OB 3Ha4H·TeJlbHO MeHbWeH 11HTeHCI1BHOCT,biO CHrHa·na 

11-~eM~ 4TO a cneKTpe Ha6niOAanHc~ TOilbKO Il11HI111 rpynnw B. CneKTpbl 

I1Merr11 OA11HaKOBbiH B11A He3aBI1CI1MO OT 3Hepr-1111. 11MnJlaHT11pOBaHH.OrO 

110Ha 1-1 ero THna. JlnR o6pa3L\OB BaC£04 , HMnnaHTI1pOBaHHbiX HHbiM11,, 

4eM 62cr+ , 110HaMI1j He 3aMe4eHO nOABJleHHR CHrHailOB OT nMU 3THX 

110HOB, 4TO yKa3biBaeT·TeM· CaMbiM Ha CTa6HJll13al\1110 11X. nOCJle 11MnrraH

TaQI111 B HenapaMarHHTHO~ ~OpMe. 8 CJly4ae me 110HOB 52 er+ MOmHO 

nonaraTb, 4TO OHI1 CTa6HJll1311pOBaJli1Cb B TOH me ~OpMe, 4TO 11 XPOM 

MaTPI1L\bl KPHCTanna. 
.B'hi1RHI1e •11t;1TeHCI1BHOCTH 110HHOrO nOTOKa Ha o6pa30BaHHe nMU noKa-

3aHO Ha PI1C. 3, 113 KOTOporo B11AHO, 4TO C yBeJ1114eHHeM 11HTerpanb

HOrO noTOKa 110HOB 4HCITO nMU B03pacTaeT AD onpeAerreHHO~ BerrH411Hbl, 

KOTOpaR np11 nOTOKe 6onee 1Q18 HOHOB/CM 2 OCTaeTCR npaKTH4eCK!.1 

nOCTORHHO~. 

AHanl13 3nP cneKTpos HMnnaHTHpoaaHHWX o6pa340B BaCr04 noaao

rrl1n CAenaTb 3aKJl~4eHHe o6 o6pa30BaHHH cro; paAHKanoa /3Ha4eHI1e 

g-~aKTopa 6blno 6rrH3KO g-~aKTopy aToro paAHKana/. B cneKTpe 6w

Il11 B11AHbl TPI1 rpynnbl Jli1H11H C 6mt3KI1MI1 g-4JaKTOpaM11, 4TO yKa3biBaJl'? 

Ha o6pa30BaHHe OAHOrO 11 TOro me Tl1na nMU, HO B pa3Jli14HOM OKpy

meHI111. 
0 cy~eCTBOBaHI111 paA11Ka1lOB era;· HeJlb3R 6b!Jl0 CAenaTb onpeAerreH

HOro 3aKil~4eHI1R 113-sa Marro~ 11HTeHCHBHOCTI1 COOTBeTCTBYIO~ero Cl1r

Hana. B cne~Tpe TaKlKe He 6blnl1 BHAHbl nHHI-111 rpynnw A, 4TO roaopH

no 06 OTCYTCTBHI1 paAI1Kana era;. 0AHaKO OKa3aJlOCb, 4TO eCJll1 11M-
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3AKJ1104EHI1E 

PHc. 3. 3asHCHMOCTh HHTeHCHBHOCTH 

3ITP cHrHana ITMU B B HMnnaHTHpo

BaHHOM BaCr04 oT HHTerpanhHoro 

noToKa HOHoB 62Cr + IE= 20 K3B/. 

3nP CneKTp~ raMMa-o6ny4BHH~X ~ ~MnnaHT~poBaHH~X ~OHaM~ Kp~c
Tann~4BCK~X o6pa340B BaCrQ 4 noKasan~ o6pasosaH~e s H~x pasn~4HbiX 
xpoM-COAep>Kalii~X paA~Kanos. 8 y-o6ny4eHHbiX KP~CTannax 6brn~ o6Ha
PY>KBHbl paA~Kan~ T~na Cf9~. CrO ;· ~ era;· c pasn~4HOH KOHJ.leHTpa
Ll~BH ~ XapaKTepoM nOBBABH~H B 3as~6~MOCT~ OT TeMnepaTyp~ ~ A03~ 
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paAHau~H. D o~pa;uox Dn0r04 , HMnnaHTHposaHH~x pasnM4H~MH HOHaMH, 
6btJlH OnPOAOilOHbl llHWb P8AHK811bl era;,· OAHaKo npH n~cneAYIOlJieM Y
o6ny40tiHH OTMC40110Cb ot5pasosaH~e H paAHKanos CrO 4 .. 

MeXOt1H3M oepoaODI'lHHSl PBAHKanos B y -o6ny4eHHbiX Kp~cTannax 
BaCr04 H HX r10DOAOHHC r1P~ pa3JlH4HbiX YCJlOBHHX 3KCnep~MBHTa pac
CMaTpt-!DOIOTCn HO OCHODe npoTeKaHHH npouecCOB, I<OTOpbte MO>KHO npeA
CTaBHTb CllOAYIOiliOr:i CXeMOH: HOHH3ai.I~H H B036Y>KAeHHe -+ paspt;.IB csn
se~ D MOJlOKYllO _. nepeHOC 3JleKTPOHOB -+ o6pa30BaHt-~e paAHKaJlOB H 
HX pear<J.lHH, 

8 HMnllOHTHPODOHH~X r<pHCTannax npOJ.lBCC~ MO>KHO npeACTaB~Tb KaK 
CMelJieHt-~e OTOMOD D peWeTKe KpHCTanna H B03HHKHOBeHHe paA~a4HOH
HbiX Ae"'ei(TOD - pa3pbiB XHMH4BCKHX CBH3BH B MOJlBKyne ~ o6pasosa
HHe paAHIC8I10D - D38HMOAeikTB~e HX C Ae"'eKTaMH KPHCTaJ1JlH4eCKO~ 

peWeTKH /DOI<OHCHSlMH, Me>KAYY3I1HHM~, npHMeCHbiMH aTOMaMH/ ~ Me>KAY 
co6o.:i. 

TaK~M ot5pasoM, nony4eHH~e MeTOAOM 3nP pesynbTaT~ on~c~saroT 
COCTOSlH~e npOAYKTOB B TBBPAOM Tene nocne o6ny4eH~H, B AaHHOM 
cny1.1ae nocne o6ny4eH~n non~Kp~cTannos BaCr04 y-KsaHTaM~ ~n~ 

HMnJlaHT8J.l~~ ~X pa3Jl~4H~M~ ~OHaMM. 3Ta MH¢OpMal.l~R BeCbMa nonesHa, 
nOCKOJlbKY OH8 MO>KeT noCJlY>KMTb KaK AJlR on~caHMH peaKJ.lMH 3T~X npo
AYI<TOB C pacTBOp~TeJleM, TaK ~ AJl.R Bbt6opa MeTOAa nocneAYIOlllero 
paA~OX~M~4eCKOro aHaJl~3a ~X COCTORH~H nocne paCBOpeH~H. 
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3atluonn ll.r. n AP· PI2-82-596 
HCCJ10)~0tlAifi!O MOTOAOM 3TIP raMMa,-o6Jiy'leHHOI'O 
J-1 HMn.nniiTIIPOlltllfliOt'O nOJIHICpHCTaJIJIH'leCKOI'O XpOMaTa 6ap:r-m 

:ilrtl' C'IIOKTflltl I'tiMMQ-Q(SJiy'leHHbiX H HMIIJiaHTHpOBaHHblX HOHaMH 
TTOJ1HKpiiC'l'MJ111 110CKYlX o!5pa3L\OD Ba0r04 IIOKasaJIH o6pasonaHHe B HHX 
pa:smtttllhiX xpclM-COAOpmn~x pap;HKaJion. B y-o6Jiy'leHHhiX o6pasu;ax 
oo:liOIKIIIO'I' pn/\I!Kil!lhl TJ-ma Cr04~ Cr03 H Cr02 ; n HMIIJiaHTHponamtbix 
pll:IJUI'IIIhiMII IIOIIQMH KpHCTaJIJiax 8a0r04 6bJJIH 06Hapy;KeHbi TOJibKO era; 
Plll\11KnJllol 1 O)\llllKO npn llOCJiep;ylO~eM y-o6Jiy'leHHH IIOflBJifliOTCJI H 
Oro; Dfll\llltnJtbt. OCScymAaeTcn MexaHH3M o6pasonaHHJI pap;HKaJion H HX 
non fll\DIIIIn U fltl 3JIIt'l l!biX yCJlOBmiX 3KC11epHMeHTa. 

l'nOOTA llhJnOJ1JieUa B na6opaTOPHH np;epHb!X IIp06JieM OIDIH. 

nponpi111T Q(h.OAI1HCHHOro HHCTHTyTa RAePHbiX 11CCI1eAOBaHt-~.:1. Jly6Ha 1982 

ZoLtnovn N.G. at al. 
P.PR Spouttn of y-Irradiated and Implanted 
t'ol yuryn tn lline BaCrO 4 

PI2-82-596 

!~PH npoctro of y-irradiated and implanted polycrystalline 
onmplao of OuCr0

4
have shown the production of different Cr

tnd~cnlo. !n_tha spectra of y-irradiated samples the Oro;, 
OrO 0 nnd Cr02 - radicals are observed. In the BaCr04 samples 
implanted with different ions only eros radicals are observed 
nnd at tho following y -irradiation 0r04 radicals appeared. 
'rho rndicol formation mechanism and their behaviour are dis
cuanod. 

'tho investigation has been performed at the Laboratory 
of ~ucloor Problem, JINR. 
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