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1. BBE,llEHHE 

Cy~eCTBY~He MeTOA~ onpeAeneHHR KOH~eHTpa~HH 3neMeHTOB a 
TOnCT~X o6pa3~aX npH HCnOnb30BaHHH xapaKTepHCTH4eCKOrO peHT
reHOBCKOrO H3ny4eHHR /XPH/, o6pa3yO~erOCR npH 6oM6apAHPOBKe 
3THX 06pa3~0B ny4KOM npOTOHOB /l,2/, Tpe6yOT. npHMeHeHHR CnOlK
H~X nporpaMM pac4eTa Ha 3BH C 6onbWOH onep~THBHOH naMRTbO, 
4TO AnR PRAa npHKnaAH~X HCCneAOBaHHH He scerAa AOCTynHO, 6o
nee npocjaR MeTOAHKa aHanH3a 3neMeHTHoro cocTasa npeAno!KeHa 
B pa6oTe S~ B KOTOpOH paCCMaTpH&aeTCR B03MOlKHOCTb onpeAeneHHR 
KOH~eHTpa~HH Man~X npHMeCeH B MaTpH~ax, COCTOR~HX H3 OAHOrO 
Ma~pOKOMnOHeHTa, npH HCnOnb30BaHHH 3TanOHOB no60H noaepXHOCT
HOH nnOTHOCTH. B HaCTOR~eH pa6oTe npoBOAHTCR HCCneAOBaHHe 
B03MOIK~~5TH npaKTH4eCKOrO npHMeHeHHR MeTOAHKH, OnHCaHHOH B 
pa6oTe • H npeAnaraeTCR MeTOA aHanH3a Man~x npHMeceH a MHoro
KoMnoHeHTH~x MaTpH~ax, MaKpOCOCTaB KOTOp~X H3BeCTeH. 

KpaTKOe H3nolKeHHe MeTOAOB, npeACTasneHH~x a pa6oTax /2,31, 
npHBeAeHo a pa3Aene 2 HaCTOR~eH pa6oT~. B nocneAHeM pa3Aene 
npHBOARTCR pe3ynbTaT~ o6pa6oTKH 3KcnepHMeHTanbH~x AaHH~x yKa-
3aHH~MH MeTOAaMH H HX cpaBHeHHR MelKAY C06oH. 

2. HETO~ PAC4ETA 3flEHEHTHOfO COCTABA HACCHBH~X 06PA3UOB 

113BeCTHO, 4TO KOH~eHTpa~HR Cf 3neMeHTa f B TOnCTOH MHWe
HH /B KOTOpoH npOHCXOAHT nonHOe TOpMOlKeHHe naAa~HX npOTOHOB/ 
MO!KeT 6~Tb onpeAeneHa Ha OCHOBe H3MepeHHR HHTerpanbHOH HHTeH
CHBHOCTH xapaKTepHCTH4eCKOrO peHTreHOBCKOrO H3ny4eHHR J-nH
HHH 8-CfPHH OT 3neMeHTa f ,BXOAR~ero B COCTaB 3TOH MHWeHH. 
CsR3b I J,s c Cf onpeAenReTCR }'PaBHe.HHeM BHAa 

t Cf L K f -loG. 001 tl 
lj,s • ~DE : uj,s (E(x)) e J x ~ dx , /1/ 

t 
rAe u J,.(.E(x)) - ce4eHHe B~XOAa xapaKTepHCTH4ecKoro peHTreHoa-
cKoro H3ny4eHHR j -nHHHH 3neMeHTa f , B036y!KAaeMOrO• npOTOHa
MH c 3HeprHeH E; x- rny6HHa H3ny4a~ero cnoR a r/cM2 /TeKy
~~ KOOPAHHaTa/; R - MaKCHManbH~H npo6er npOTOHOB B MHWeHH' 
~j - MaCCOB~H K03~H~HeHT OCna6neHHR peHTreHOBCKOrO H3ny~e
HHR j -nHHHH OT 3neMeHTa f 3neMeHTaMH, BXOAR~HMH B COCTaB MH
WeHH /B CM 2/r/, 

2 / 
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t ~ t,1 c 
~J·t~J 1 

rAe ~ ~· 1 - K03~H~HeHT ocna6neHHR J -H nHHHH t -ro 3neMeHTa 3ne
MeHTOM 1, BXOAR~HM B COCTaB MHWeHH C onpeAeneHHOH KOH~eHTpa~H
eH C 1 ; () , cp - yrn~ MelKAY HOpManbO K o6ny4aeMOH nosepXHOCTH 
H HanpaBneHHeM K OCH ny4Ka H AeTeKTOPY COOTBeTCTBeHHO; n -
4HCnO 4aCTH~, naAa~HX Ha MHWeHb; E - 3~eKTHBHOCTb AeTeKTOpa; 
L,Af - 4HCno AsoraAPO H aTOMH~H sec 3neMeHTa f cooTseTCTBeH
HO. KaK BHAHO, onpeAeneHHe Cf H3 ypaaHeHHR /1/ Becbya 3aTPYA
HeHO, nocKOnbKY noA HHTerpanoM HaXOARTCR senH4HH~ ~ , E(x) , 
KOTOp~e caMH aaBHCRT OT onpeAenReMOrO 3neMeHTHOrO co!TaBa MaT
pH~~. no3TOMY peweHHe 3TOrO ypaBHeHHR B03MOIKHO MeTOAOM nocne
AOBaTenbH~X npH6nH!KeHHH c HCnonbaosaHHeM 6onbworo 4Hcna HTepa
~HH. ,{lnR 4aCTHOrO cny4aR, KOrAa cyMMapHaR KOH~eHTpa~HR BCeX 
npHMeCH~X 3neMeHTOB He npeB~waeT 3-5% H KOH~eHTpa~HR OCHOBH~X 
3neMeHTOB MaTpH~~ H3BeCTHa, npoBeAeHHe paC4eTa HeCKOnbKO ynpo
~aeTCA, B 3TOM cny4ae npaKTH4eCKH oTnaAaeT Heo6xoAHMOCTb y4e
Ta norno~eHHR peHTreHOBCKOrO H3ny4eHHR B npHMeCH~X 3neMeHTaX, 
H nOA HHTerpanOM ypaBHeHHR /1/ OCTaOTCR aenH4HH~, 3aBHCR~He OT 
OCHOBHOrO COCTaBa MaTpH~~. npeACTaBnRR ypaBHeHHe /1/ B BHAe 

t Em1n t -~tx~ 
IJ,a• Ct -if nE I. u J,• (E1 (x))e J coac/J dx(E1), /2/ 

A E1=E o 
ero peweHHe OTHOCHTenbHO Cf CBOAHM K CyMMHpOBaHHO BenH4HH, 
HaXOAA~HXCR noA aHaKOM cyMM~ /o6oaHa4HM ee 4epea so I no 6ecKo-
He4HO 6onbWOMY 4Hcny orpe3KU~ .:l:i, ~dttl'l<-~>tW."'" v• E 1 • 

TaKaR aaAa4a AnR cny4aR () = cp = 46° peweHa a pa6oTe 
121

, 
rAe AnR 3Ha4eHHA S 0 npHBOAHTCA cneAYO~ee aHanHTH4ecKoe s~pa-

IKeHHe: 

3AeCb N - KOHe4HOe 
TOHOB 3HeprHH E 1 

Eo-EMHH 
~E • ----

N 

4HCI10 HHTepaanos 
B Mr/cM2 : 

~X 1 .. X(E1+1 )- X(E 1 ) • 

/3/ 

X(E 1) - npo6er npo-

0AHaKo, KaK noKaaana npaKTHKa, AaiKe npH HcnonbaosaHHH yKa3aH
Horo npH6nHIKeHHA caMa npo~eAypa B~4HCneHHH ocTaeTCR TPYAOeMKOH. 

HeTOAHKa pac4eTa, pa3BHTaA B pa6oTe/3~ OCHOB~BaeTCA Ha 3KCno
HeH~HanbHOH annpOKCHMa~HH aaBHCHMOCTH ce4eHHA B~XOAa xapaKTepH
CTH4eCKOrO peHTreHOBCKOrO H3ny4eHHA j -nHHHH 3neMeHTa f OT no-
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BepXHOCTHOH nJlOTHOCT•• X •• 113Jly4a~~ero CJlOR. 0Ha npOBOAI1TCR ypae-
HeH11eM BI1Aa 

f -vr x 
aJ,s (x) = a0 e 

141 

f 
ao = aj,s lnp11 x = 0 I, 

ve - napaMeTp, xapaKTePI13Y~I1H 113MeHeHI1e 110HI1311py~~eH cnoco6-
HOCTI1 npOTOHa C rny611HOH ero npOHI1KHOBeHI1R B o6pa3e 4 . HcnOJlb-
3YR ypaeHeHI1e 141, B pe3YJlbTaTe 11HTerpl1pOBaHI1R ypaBHeHI1R Ill 
n~Jly4aeM CJleAy~~ee COOTHOWeHI1e AJlR 11HTerpaJlbHOH 11HTeHCI1BHOCTI1 
Ij,s (R) aHaJ111TI14eCKOH Jli1H1111 onpeAenReMoro 3JleMeHTa AJlR ece
ro 113Jly4a~ero CJlOR MaCCI1BHoro o6pa3 4a: 

I f ( ) k 1- exp(-f3t RcosO) 
j R =--c. a 
,s cosO L o f3t 

f 
f3e = ~ + _!'...L 

cosO cos¢ ' 

151 

161 
k - K03<Jl<Jl11411eHT nponOp4110HaJlbHOCTI1 k = .!..}[- n; L Af 

( , , 
onpeAeneH~ paHee. Beni1411Ha vf 
C00THOWeHI1eM/ 3/ BHAa 

A 
OnpeAeJlReTCR nOJlY3Mn11pl14eCKI1M 

A nN sl (Et) '• aL, (E,) ' 
"f = UtOI---\J.- . . J 

Eo a0 (E0 ) ' 171 
3AeCb Sl (E1) - TOpM03HaR cnocofiHOCTb B OCHOBHOM 3JleMeHTe 
OAHOKOMnoHeHTHOH MaTp114~; a- 1 E 1 111111 Eo 1 OTHOCHTCR K 311e
MeHTy, 113Jly4eHI1e KOToporo M~ Ha6n~Aaew E - 0 8E · E • 1- • o , f o - 3Hep-
ri1R naAa~~ero npoToHa. Ec1111 HaPRAY c onpeAeneHI1eM I (R) 113 _ 
MepHTb 11HTeHC11BHOCTb XapaKTepi1CTI14eCKOrO peHTreHOBCK6~o 11311y-
4eH11R OT MaCCHBHOro 3TaJlOHHOrO o6pa34a 0 J :3 (R3 )) c TOJl~HHOH 
113Jly4a~~ero CJlOR R 3 cos 0 11 113BecTHOH KOH4eHTpa 411eH c 11 
BBeCTI1 OTHO'fTeJlbHy~ 11HTeHC11BHOCTb ItT H • , onpeAeJlReMy~ f ~aK 

I 
OTH. _ I j, s (R) 
f -

lp (R3 ) 

TO COrJlaCHO ypaBHeH11RM 151, 161 MOmHO nOJly4HTb CJleAY~~ee B~
pameHI1e AJlR 11CKOMOH KOH4eHTpa41111: 

f3e 1- exp(-f3e 3R~ cosO) OTH 
cf = cf:l -- I f • 

f3t3 1 - exp(-f3f R cosO) 181 
D Vf3 J.lf3 

rAe ~-'f ~ = --- + ---; napaMeTp~ va 11 J.l n.., AJ1R 3TanoHa I1Me-
cos0 cos¢ f L :l c. 

~T TOT me CM~CJl, 4TO vf 11 J.l j AilR aHaJ111311pyeMoro 06pa34a. 

4 

8 CJly4ae 11CnOJlb30BaHI1R TOHK11X 3TaJlOHOB TOJ1~11HOH d IB KOTOp~X 
noTepR 3Heprl111 ~E << E I eeni1411Ha f3 t 9 • d Mana, 11 3KCnoHeHTa 

e 4HCJ111Tene ypaeHeHHR 181 MomeT 6~Tb pa3nomeHa e PRA no f3t9 ~ 
OrpaHI14HBaRcb nepa~MI1 ABYMR 4JleHaMH 3Toro pa3nomeHHR, ypaa
HeHI1e 181 MOmeT 6~Tb npeACTaBJleHO B fionee ynpo~eHHOM BI1Ae: 

f3t~d0t3 
1

oTH. 
ct ;: t , 191 

1-exp(-f3rRcos8) t 
rAe aenH4HHa It™ · onpeAenReTCR 113 113MepeH11R I J,a H It9• H3 
cpaBHeHHR nOCJleAHero ypaaHeHHR C ypaBHeHHRMH /1/ H 121 BHAHO, 
4TO paC4eT~ KOH4eHTpa4HH no MeTOAY, OnHCaHHOMY B pa60Te /8/, 
6onee npocT~ 11 MoryT 6~Tb a~nonHeH~ 6e3 noMo~H 3BH. 

HeTOA pac4eTa, npeACTaeneHH~H a pa6oTe 131 , pacwHpeH HaMH 
AJlR aHaJlH3a npHMeCH~X 3JleMeHTOB B MHOrOKOMnOHeHTHOH MaTp114e. 
B 3TOM cny4ae a~pameHHe AilR napaMeTpa {3, BXOAR~ero a ypaaHe
HHe 161, COrJlaCHO pa6oTaM 13•4/ MOmeT 6~Tb 3anHCaHO B BI1Ae 

n n 
I c1St I ct"f' 1101 

l = 1 + ""'""_..;1 __ S(E ) dar, a t da t f3 - __ 1 __ _.J_u.::., __ 1_ + ~ = -&:.J,~·-
ajt cos 0 cos¢ 

•• 
t a t dE cosO cos¢ dE j,s 

rAe S - MaCCOBaR TOpM03HaR cnoco6HOCTb 110HOB B aHaJ111311pyeMOM 
ae~ecTae. HHAeKc f nOA4epKI1BaeT, 4TO H3MepeHHe xapaKTepHCTH-
4ecKoro peHTreHOBCKOrO 113Jly4eHHR npoBOAI1TCR OT 3JleMeHTa f, 
BXOAR~ero B COCTaB CJlOmHOH MaTp114~, KOTOpaR CaMa COCT011T 113 
MaKpOKOMnOHeHTOB C KOH4eHTpa411eH Cl ; 8 1 - TOpM03HaR cnoco6-
HU(...I b lltJU I VHUtl t1 Md 1 IJ~4t:., ..:.UA~..,II\C.i.i.\C;;; IU.iiDiiV VAViM / ! TDi~/ 
MaKpOKOMnOHeHT. npeo6pa3yeM ypaBHeHI1e 1101 K BI1AY.f6onee YA06-

HOMY AJ1R npoaeAeHI1R pac4eToa. TaK KaK aeJ111411Ha ~ ~ 
dE al. 8 

onpeAeJlReTCR aTOMaMH npHMeCH~X 3JleMeHTOB f 11 ee BeJlH4HHd He 
3aBHCI1T OT COCTaBa KOMnOHeHTOB MaTp114~, B~pameHHe AJlR napaMeT
pa f3f B CJlOmHOH MaTp114e MOmHO npeACTaBI1Tb B BHAe 

D 1 D f.t 
f3ta i~1°tllf + 1~1~ /111 

cos8 cos¢ 

t 
daj,s 

vi t .. -;r--dE 112/ 
J,a 

3AeCb BeJlH4HHa v/ xapaKTepl13yeT 113MeHeHHe cnoco6HOCTI1 npOTOHa 
1-!0HI-131-!POBaTb aTOM~ np!-!MeCH~X 3JleMeHTOB f no Mepe yrny6JleHI1R 
B MaTpi14Y, COCTOReyiO 113 OAHOrO 1 MaKpOKOMnOHeHTa, 3aMeTI-!M, 
4TO 1-13 ypaBHeHI-!H 161 11 I 11 I cneAyeT, 4To BeJ1114HHa v t RBJlR-

k 
eTCR JlHHeHHOH KOM611Ha41o1eH v.1, TO ecTb vt = I c 1 v~ . Ec111-1 

f L 1 = 1 
BBeCTH BeJ111411HY V(' paCC41-!TbiBaeMyiO no <JlOpMyJle 1121 3aMeHOH 11H-
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~ 8~pa~eH~e AnR napaMeTpa ~t 8 cno~HOH MaTp~4e np~H~MaeT 
8~A f 

~~~= vt I c!SI(E1)+ _1_ I c. IJ..f.t /13/ 
~ Sr (E

1
)cos0 1 cos¢ 1 

1 J 

BXOAR~~e 8 $QpMyny /13/ nap1MeTp~ sl. sf. IJ.j onpeAenR~TCR 
~3 Ta6n~4 16•61 , a 8en~4~Ha vf - cornacHo ypa8HeH~~ /7/. 

B 3aKn~4eH~e OTMeT~M, 4TO npeACTa8neHH~H MeTOA paC4eTa ro~-

HO ynpocT~Tb, ecn~ cocTa8~Tb rpa<P~K 3a8~C~MOCT~ vl =v/ AL 

OT Z M~WeH~. fpa4l~K Ta~OH 3a8~C~MOCT~ 6n~30K K npRMOH ~ MO~eT 
6~Tb npeACTa8neH KaK ~ =aZr , rAe a - K034l<P~4~eHT nponop4~o
HanbHOcT~, onpeAenReM~~ ~3 rpa<P~Ka. AnR 3TOH fen~ np~ 3aAaHHOH 
Ha4anbHOH 3Hepr~~ E 0 AOCTaT04HO onpeAen~Tb vfa AnR HecKonb-

K~x 3neMeHT08 ~, nOCTp0~8 3TOT rpa<tl~K, OnpeAen~Tb ~CKOM~H na
paMeTp a(E 0 ). C y4eTOM 8~we~3no~eHHoro ypa8HeH~e I 13/ MO~Ho 

/14/ 

noACTa8~8 3TO 8~pa~eH~e 8 ypa8HeH~e /9/, nony4~M ~CKOMy~ KOH-
4eHTpa4~~ 3neMeHTa f. 

3. PE3YnbTAT~ CPABHEHHH METOAOB PAC4ETA 

3Kcnep~MeHTanbHaR npo8epKa npeAnaraeMOH MeTOA~K~ np080A~
nacb Ha np~Mepax peweH~R 3aAa4 Tpex T~noa: 

1. OnpeAeneH~e MaKpococTa8a MHoroKoMnoHeHTH~x o6pa3408 
/Tone TaR nnacT~Ha Bi 12 OeO 20 , cnna8 Fe-Ni I. 

2. QnpeAeneH~e KOH4eHTpa4~H Man~x npHMeCeH B OAHOKOMnOHeHT
H~X MaTpH4ax /M~WeH~ H3 an~MHHHR H rpa<PHTa c npHMeCRMH Fe , 
Cu, Zn I. 

3. OnpeAeneHHe KOH4eHTpa4HH Manwx np~MeceH a MHoroKoMnoHeHT
Hwx MaTpH4aX /Hcnonb308anCR reonorH4eCKHH CTaHAapT Cn-2, H3ro
TOBneHHWH B COOTBeTCT8HH C fQCT 14263 H BHeCeHHWH B roCyAapCT
BeHHWH peeCTp Mep H H3MepHTenbHWX npH60pOB, a TaK~e 6HOnOrH4e
CKHH cTaHAaPT/11/HHCTHTyTa <PH3HKH fpy3~HCKOH CCP/. 
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nocKOnbKy OCH08HOH 3aAa4eH HaCTOR~eH pa60TW R8nReTCR 8WRC
HeHHe HaAe~HOCT~ npeAnara.eMoro MeTOAa pac4eTa H cpaaHeH~e ero 
C H38eCTHWMH paHee MeTOAaMH /no $QpMynaM /1/ HnH /2//, np~ 
Cpa8HeHHRX HCnOnb3Y~TCR He a6con~THWe 3Ha4eHHR ~HTeHC~8HOCT~ 
XPH OT 3neMeHT08 r. a OTHOWeHHe 3THX ~HTeHCH8HOCTeH K HHTeH
C~8HOCT~ KaKoro-nH60 3neMeHTa, 8XOAR~ero 8 COCTa8 HccneAyeMOH 
MHWeHH. TaKOH nOAXOA HCKn~4aeT 8n~RH~e 3KCnepHMeHTanbHWX OWH-
6oK, C8R3aHHWX C caMOH MeTOAHKOH ~3MepeH~R. MHWeHH noMe~anHCb 
8 KaMepe H3MepeH~H, ycTaH08neHHOH Ha OAHOM ~3 HOHonp080A08 
3neKTpocTaT~4ecKoro ycKopHTenR BaH-Ae-fpaa<Pa OHHH. H3MepeHHe 
XapaKTepHCTH4eCKOrO peHTreHOBCKOrO H3ny4eHHR OT HCCneAyeMWX 
MHWeHeH np080AHnOCb AeTeKTOpOM, ycTaH08neHHWM 8He 8aKyyMHOrO 

.o6DeMa KaMepw noA yrnoM 90° no OTHoweHH~ K naAa~~eMy ny4Ky. 
PaccTORHHe OT 4eHTpa M~weH~ AO AeTeKTopa - 50 MM. AnR oGecne-
4eHHR npOXO~AeHHR peHTreH08CKOrO H3ny4eHHR 8 yKa3aHHOM Hanpa8-
neHHH B KaMepe HMeeTCR OT8epCTHe, nepeKpW8aeMOe nneHKOH MeTan
nH3Hp08aHHOrO MaHnapa TOn~~HOH 25 MKM. HMnynbCW OT AeTeKTOpa 
4epe3 npeAycHn~Tenb H ycHnHTenb Hanpa8nRn~cb Ha MHoroKaHanb
HWH aHanH3aTop ~Mnynbc08 Didak AnR nocneAy~eH 3anHCH ~ 
o6pa6oTKH. 6noK-cxeMa 3neKTPOHHOH annapaTypbr 8Kn~4aeT TaK~e 
C4eT4HK 11~H80rO BpeMeH~ 11 ,KOTOPWH CyMMHpyeT MepTBOe BpeMR Ae
TeKT~pOBaHHR 8 npeAYCHnHTene, yc~n~Tene ~ MHOrOKaHanbHOM aHa
nH3aTope HMnynbC08 H 8WAaeT 11~H80e 8peMR 11 C4eTa Ha C8eT080e 
Ta6no 3Toro np~Gopa. 3HepreTH4ecKoe pa3peweHHe cneKTpoMeTpa, 
H3MepeHHOe no n~H~~ 6,4 K3B li?CO, COCTaBnReT 215-220 38. Q6pa-
5vo~a ~"~~·~•~YecKHX cneKTpo8 npo~380A~TCR no nporpaMMe ACTIV, 
pa3pa6oTaHHOH 8 OHnH Ha 3BM 63CH-6. 6onee noApo6Hoe on~caH~e 
3KCnepHMeHTanbHOH yCTaH08K~ H MeTOAHK~ H3MepeH~R ~HTeHCH8HOCTH 
XPH ony6nHK08aHO paHee171. npH8eAeM 8en~4HHY HH~HeH rpaH~4W 
CpeAHeH KBaApaTH4HOH OW~6K~ B onpeAeneHHH KOH4eHTpa4~~. KOTO
paR MO~eT OKa3aTbCR none3HOH np~ 04eHKe npHMeHHMOCTH npeAna
raeMoro MeToAa pac4eTa. Ee aenH4HHa onpeAenRnacb no H3MepeH~~ 
8WXOAa XPH Ha TOHKOH MHWeH~ ~ cocTa8nReT -10%. 3To 3Ha4eHHe 
cKnaAwaaeTcR H3 owH6K~ 8 onpeAeneHHH nno~aAH 3HepreT~4ecKoro 
cneKTpa XPH -1-3%, owH6K~ a onpeAeneHHH 4Hcna 4acTH4, naAa~
~Hx Ha M~WeHb - 1 ,5%, OW~6KH Ce4eHHR -5-7%, OWH6KH B onpeAe
neH~H 3<P<tleKTH8HOCTH AeTeKTHpoaaHHR -7%. 3aMeTHM, 4TO AnR Mac
CH8HWx o6pa3408 norpewHOCTb H3MepeHHH 3Ha4~TenbHO awwe, H ee 
onpeAeneHHe a Ka~AOM KOHKpeTHOM cny4ae Tpe6yeT cne4HanbHoro 
paCCMOTpeHHR. 

3. 1. ToncTaR MHWeHb Bi12 Ge0110 H cnnaa 2]%Fe + 73%Ni 

AnR Bt 12 Ge0 20 
paKTepHCTH4eCKOrO 

paC4eTW npOBOAHnHCb no H~MepeHH~ BWXOAa xa
La L~Ly -H3ny4eHHR OT Bi H Krz -H3ny4eHHR 
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AOR Ge npH B036Y*AeHHH yKa3aHHOH MHWeHH ny4KOM npOTOHOB C 3Hep
rHeH E o .. 3 M38. Heo6xOAHMble AOR pac4eTa KOH4eHTpa4HH Fe 
H Ni, aHa4eHHR OTHOCHTeJlbHbiX HHTeHCHBHOCTeH awxoAa XPH - If™· 
npH so36Y*AeHHH yKaaaHHOH MHWeHH ny4KOM npoTOHOB c EQ• 2 M38 
B3RTbl H3 pa60Tbi/BI. 3AeCb H B Aa11bHeHWeM He06XOAHMble A11R pac-
4eTa 3Ha4eHHR U B3RTbl H3 pa60Tbl ;g;, 3Ha4eHHR f,p. - H3 pa-
60T 17 •101 • AaHHble pac4eTa npHBeAeHw a Ta6n. 1 : a nepsoM cTon6-
4e - OTHOWeHHe KOH4eHTpa4HH, paCC4HTbiBaeMOe Ha OCHOBe H38eCT
HOro COCTaBa MHWeHH; BO BTOPOM H 4eTBepTOM CT01164aX - pe3y1lb
TaTbl pac4eTOB no ~OpMyJle /8/ H ~pMyJle /1/ HaCTOR~eH' pa60TW; 

C:n -'1oM 
B TpeTbeM - Be11H4HHa lJ • C • %, xapaKTepH3y~aR OTKJlOHe-

3'1' 
HHe /B %/ paC4eTHbiX no ~pMyJle /8/ Be11H4HH OT 3Ta110H~X; B no-
CJleAHeM CT01164e - pa3HH4a Me*AY pe3y1lbTaTaMH paC4eTOB no ~p
My1le /1/ H /8/. 

Ta6JIH~a I 

--------~-----------------------------------------------------------
oTaJJOHHNe 
3Hat:leHIUI 
OTHOWeHII.R 
KOHI:~eHTp. 

Pact:~eTI:.I 
no ~flo~ 
uyJJe \8) 

8 _ Cn -C••" 
- c,T 
% OTHOC. 

Pact:~eTN Pacx~eHKe 
no ~flop- pact:~eToB no 
MyJJe ¢QpuyJJe (l) 
(l) H (8), % OTH. 

--------------------------------------------------------------------
Ca/c.e 34,5 34,?4 0, 7 35,64 2,5 
r" , /_ ..., ,..,(\ 1"\ t:(\ A f1 1"'1 Nl"'\ 1:." Aro 

___ :~-~f~----:!~----~~~~---------~~~----------~::~------~~-----
3.2. MHweHH H3 Al H rpa~HTa 

OnpeAe11R1laCb KOH4eHTPa4HR Fe, Cu, Zn a 3THX OAHOKOMnoHeHT
HbiX MaTPH4aX />99% Al H - > 99% rpa~HTa/. 8 Ta611. 2 npHBeAeHbl 
pe3y1lbTaTbl AOR Tpex MHWeHeH H3 Al H rpa$HTa. 8 3TOH *e Ta6nH-
4e s 4e11Rx cpasHeHHR npHBeAeHw AaHHble pac4eTa, nposeAeHHble no 
~pMyJle /2/. 3AeCb H B AaJlbHeHWeM H3MepeHHR npOBOAH11HCb Ha ny4-
Ke npoTOHOB c 3HeprHeH 3 M38. 

3.3. reonorH4eCKHH H 6H0110rH4eCKHH CTaHAapTbl 

reonorH4eCKHH CTaHAapT Cn-2 npeACTaBJ1ReT.C060H T011CTY~ MH
WeHb, BblnOJlHeHHY~ B BHAe Ta6neTKH TOJl~HHOH 2 MM /nopowoK Cn-2 
nocne T~aTe1lbHoro nepeMeWHBaHHR c Ao6asKOH 0,1 rpaMMa nonH-
3TH1leHr11HK011R H 0,1 rpaMMOB acnHpHHa Ha 10 rpaMM o6paa4a npec
coaancR npH AaBJleHHH 50 TOHH/. 
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Ta6mn~a 2 

Ta6nm~a 3 

------------------------~ oJJe- nacnopT- Pa~~~;~------~--------!P;;~;;~--------g-------

~ MeHT Hhie AaH- no !IJop- 0TKJJOHeHHe no !flop- Pacxol!UieHHe 
~ HI:.Ie B MyJJe \8) AaHHNX pac- yYJJe \2) pact:~eToB no 
~ OTHOCHT. OTHOCHT. t:leTOB OT ffionMVnRM (?\ 

u "iJ.I'll11'14CI.ll. e,1.1. nacnopT. li t81 
-------------------------------Q~OC~~~--------------_Q!~Q~~-~~---

C\.1 Ga/zn I,A9 2,16 I2,b 2,3 14 

g Rbfzn I ,67 I ,59 5 I ,04 :3 

S~zn 2,67 2,12 2I I,87 12 
-~-----z~=--~~34~---~~;~----~;~~----------~~30;-------;~~----

2 Se ~e I ,67 I 77 6 0 I ,7"" 
0 

;IF • , v 1,2 

Jil RyFe 1,0 I,I4 14,0 I,1:3 I,3 
--------------------------------------------------------------------

' CornaCHO nacnopTHbiM AaHHbiM CTaHAapT Cn-2 COCTOHT H3 MHOro-
KOMnOHeHTHOH MaTPH4bl CJleAyiO~ero COCTasa:Q -51%; Al- 5,1%; 
Si - 36,6%; K - 2, 1%; Fe - 2,1%. OnpeAe11ReMwe 31leMeHTbl - Zn 
Ga Re, &. 6HonorH4eCKHH cTaHAapT npeACTasnReT co6oi::i MHoro: 
31leMe~THbiH paCTBOp B $eHOJl-$QpMa11bAerHAHOH CMOJle, C$OpMHpo
BaHHOH B BHAe Ta6JleTKH /l/.0CHOBHOH COCTaB MaTpH4bl BK11104aeT: 
C - 76,2%; H - 5, 9%; 0 - 17,9%. HccneAosanHcb KOH4eHTpa4HH 
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Fe , Zn , Se , Rb, BXOAfllq11X B cocTaB 3TO~ MaTpl1~bl. ,l:\aHHble pac-
4eTa B OTHOCI1TenbHbiX eAI1HI1~ax /no OTHOWeHI1~ K KOH~eHTpa~l111 Zn 
11n11 Fe/ npeACTaBneHbl B TpeTbeM cTon6~e Ta6n.3. B npeAnocneA
HeM 11 nocneAHeM cTon6~ax npi1BeAeHbl pac4eTbl, npoBeAeHHble no 
~pMyne /2/, 11 OTKnOHeHI1e 3TI1X pac4eTOB OT pac4eTOB no ~OpMy
ne /8/. 

KaK BI1AHO 113 Ta6nl1~bl, pacxO*AeHI1e Me*AY pe3ynbTaTaMI1 3Kcne
pi1MeHTa 11 nacnopTHbiMI1 AaHHbiMI1 He Bb1XOA11T 3a npeAenbl OW11fiOK 113-
MepeHI1~ Ha TOnCTbiX M11WeHfiX. 

TaKI1M o6pa30M, npi1BeAeHHble npi1Mepbl HarnfiAHO AeMOHCTPI1PY~T 
HaAe*HOCTb 11Cnonb30BaHI1fl npeAnaraeMoro MeToAa pac4eTa Anfl onpe
AeneHI1fl KOH~eHTpa~l111 np11MeCHbiX 3neMeHTOB B OAHOKOMnOHeHTHbiX 
11 MHOrOKOMnOHeHTHbiX MaTp11~ax. H3 aHanl13a Ta6n11~ B11AHO, 
4TO pac4eTbl, npoBOAI1Mble no npeAnaraeMoMy MeTOA~e:/ npHeA

6
enax 

HeCKOnbKI1X npo~eHTOB COBnaAa~T C TPaA11~110HHbiMI1 ' • a n~Aae
Mble paCXO*AeHI1fl C 3TanOHHbiMI1 3Ha4eHI1fiMI1 He BbiXOAfiT 3a npeAenbl 
0*11~aeMbiX OW1160K, KOTOpble Anfl cny4afl TOnCTbiX MI1WeHe~ BPfiA n11 
MoryT 6b1Tb MeHbWe 20-25%. BMecTe c TeM npeAnaraeMbl~ MeTOA pac-
4eTa o6naAaeT OAH11M Ba*HbiM AOCTOI1HCTBOM - ero 11Cnonb30BaHI1e 
3Ha411TenbHO o6ner4aeT npoBeAeHI1e pac4eTOB. 

ABTOPbl npi1HOCfiT rny6oKy~ 6naroAaPHOCTb rpynne 3KcnnyaTa~l111 
3neKTpocTaTI14ecKoro ycKOPHTenfl OHRH 3a xopowy~ fiecnepe6o~HY~ 
pa6oTy yCKOPI1Tenfl np11 npoBeAeHI111 3KCnepi1MeHTa. 
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An~HOB B.A. H AP· 18-82-340 
3neMeHT~ aHanH3 TOnCThlX o6pa3QOB npH B036~eHHH 
xapaxTepncTnqecxoro penTrenoscxoro nanyqennn nyqxoM npoTOHOB 

llpnBOAHTCH onncanne ynpo~ennoro MeTOAa pacqeTa aneMeHT
noro COCTaBa TOnCThlX o6pa3QOB npH AeTeKTHPOBaHHH xapaKTepHCTH
qecxoro penTrenoscxoro nanyqennn /XPH/, o6paa~~erocn npn 
6oM6apAHPOBKe 3THX o6pa3QOB nyqKOM npOTOHOB. llpoBeAeHa 3KCne
pHMeHTanhHaH nposepxa npeAnaraeMoro MeTOAa pacqeTa no naMepe
num XPH oT aneMeHTOB nasecTHOH KOHQeHTpaQHH,BXOAH~x B co
CTaB OAHOKOMDOHeHTHOH H MHOrOKOMDOHeHTHOH MaTpHQhl. lloxaaaHO, 
qTo B npeAenax norpemHOCTH H3MepeHHH npeAnaraeMMH MeTOA pac
qeTa AaeT peaynhTaT, ananornqnMH c~ecTB~~ 11,21. 

Pa6oTa Bhlnonnena B lla6opaTopnn HeHTPOHHOH ~H3HKH OHHH. 

Altynov V.A. et al. 18-82-340 
Elementary Analysis of Massive Samples at the Excitation 
of the Characteristic X-Radiation by a Proton Beam 

A simplified method is described for calculating the 
elementary composition in the massive samples in the case of 
the detection of the characteristic X-radiation emitted under 
the bombardment of the samples by a beam of protons. The method 
was experimentally verified by measuring the characteristic 
X-radiation from the elements with a known concentration 
entering the one-component and multi-component matrjx. It was 
shown that within the experimental accuracy the discussed 
method gave results analogous to those obtained with the 
earlier used methods /1,2/. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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