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OOEIlEIII1E 

Ha 8~COKonOT04 HOM ~MnynbCHOM p e aK Tope H~P-2 ~ na60pa TopH~ 
HeHTpOHHO~ ~H3HKH cD3A a H c n e KTpoMeTp HCBP /He~T pDHH~~ c n eK Tpo­

Me Tp BblCOKo r o pa3pe tole HJ.1R / . Ero OCHOBHOH BapHaHT RBnnC:TCR AHq,­

p a KT o Me rpOM, npeAHa~ H a4e HHblM AJ1.A TeKc TypHo r o a HdJ1 J.1 3a n OJ1J.1KpJ.1­

CT aJ1J1J.1'-1 C:C KHX MaTepJ.1anOB c n QMOlll blO AH¢lpaKLt HH T e nnOBblX HeH TpOHOB 

n o Me TOAY OpeMe HJ.1 npo n e Ta. ~~OHCTPYKLtH~ yC T aHoBK ~1 n03B0J1R e T TaK­

~e HCn0 J1b30aaTb 06 p a TH oe p accenHHe Ha MOHOKpH CTannax -Mo Hoxp OMa ­

To pax, pacnOflo>"<e HHblx Ha npOTJ.1 0 AeT€KTOpOB, A J1A aHill1}"3i1 np0 14c:ccOB 

KBa3J.1 y n py r o r o pacce RHHR . B HaCTon~e~ paGoTe nOAPoUHO onHcaH~ 

KOHC TPYI( LtH I1 ~1 pCaJ1bHble n a pcJMe Tpbl TeKC TypHoro Al1 C!> p a KTOMe Tpa 

HCBP / T a6 n . l /. npJ.1BOARTCR HeKoTopue pe3YJ1bTaTbi n e pBux 01013H4e ­

CKHX 3KcnepHMeHT o B. n o n Y'-ICHHble AJ1R opeMeH Ho r o MCC T onono~eHHR 

cneKTpOMeTpa - KOPOTKOi1 nponeTHoi1 oa3b1 7-r o nY4K rt B 3Kcne pHMe H­

T c=t nb HOM 3ane "1"2 peaKTo p a UllP - 2 . 

1. KOHCTPYI:lIIIA YCTAI!OO I:H 

CXCMa oUoPYAoBa1i HA, BX O~ flU!erO B COCT aB c n e KTpoMe Tpa , nOKa­

:1i1 Ha Ha rH1 C . 1 . H e i1TpOHIII;.I~ HMnyJ1bC. CllOP MHPYI'14JII1~1 CI1 B aKn1B Ho~ 

:10HC PCd l<TOpa , Te pM0 J1H3ye Tc n B rpe6eH~ aToM 3 ilMe AmlT Clle lll. n OcJ1e 

npoxQ)!(,QCH J.1.l1 P,1C CTOR Hl1 n B (' ,5 M nY40K orpa HH'-IHB c1C TCR KOIlJlHM,:no­

po,,, A J11.o1 l1o;.-1 1, 8 M , HaXOAn~I1Mc n B Ci H0J10 n1'-1 e CK Ov. 3 <1Ul"1T C /1/ p eaK­

TOPd , I~ O n pBMoy r OJ1bHOr o c ellcHl1n BueoTo ii 18 CM H t:,II-1PI-1HOV. 5 e M. 

Hi'I paCCrORHJ.111 3 M AO O(i p il314<'i Cc ~eHJ.1 e nY4 Kil QopMHpye T cn B Kpyr ­

Ilne A"'a,,,eTpOM 5 CM . OT GI-10J10n'1 '-1 CCKo ii 3 aqHTbI pe.1 KTopa AO c nCKT­

p nMeTpa HCa.1TPOHloi npOJ1CTaIOT '-I epe3 0 3 KY YMHblI1 HeHT poHo BOA /2/ AIlH­

HO.1 20.25 t-1. r Opl-1 3 0HTallbHOe paC XO>iACHHe n epBH 4 Horo nY'-I Ka , on p e ­

ACJ1Rl'JUleeCn rCOMe T pl-1cii Konmll-1itTOpOB , COCTaBI1ReT 0,12°, a Be pTIo1­

K<1llb HOC - 0,27°. Ha oGpa311c nepSH'-IHbl l1 nY40K 06pa3yeT 3 1lJ1H nc. 

Ero BCpTHK aJ1b Ha~ OCb I-1MeeT pa3Mep 7 . 5 CM . c1 r o plo1 30HTallbHan OCb ­

5. J CM . OG~an AI1HHa n e p Bml npol1e THoCl 6<13b1 OT peaK Topa AO o6pa3 " 

~<1 COC Tc1 Bnn eT 32, 6 M. 
B ~eHTpe cneKTpOMe Tpa HCOP Ha XOAI1 Tc n C TOIl AnR 06pa 3LtOo . Ha 

lieM CTO~ 1 T aBTOM.:lH14eC KJ.1 ~1 reKc TYPHbli1 rOHHOMCTP /8/. OGpa 3e~ ::.a ­

KpenJ1;le T Cn Ha KOll bUaX -Ae p );(a Tennx . BOKpyr He ro MOIJHO Opall\d T b 

nOABL1)!(tiyt'J n nclTQOpMY / 4/ H') oCHo BHml nOAC T d BKe /3/. J\6conlOT Hoe 

r C1l0y.leHHe lIeHTpa nndTGlO t"H"bI KOHTpOJ1 l-1pye T c n C n OMOOlblO yrJ10BOro 

A.J T 4I-1K a . np eAYCMOTpeHO 3J1eK TpOMexaHl14eC Koe ABi..meHi1e n n a T¢!OpMbl. 

He n O,QoI1):O iOi': nJ1an ,OD,,,e p c1CnOf1m:( eI IO ceHb A e T e KT opoB /5/ C Ae T e K­..
© 06'be,O,HlleHHblA HliCTHTYT RD,epHb.lX HccneAoaaUHH L(ytillOl. J 984. I 
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Ti'lGJI II I~A. 

OCIIOBllble TeXHlllfCC KIi C n apm1CTplo' HItt!lp;lKTOt-n'Tp,1 IICBP 

ParCTOJrl lll e p eaK TOP-OUP<I'lCll J2 . 6 ,., 
Ce11eHlfC nYI.(K3 UOCIlC IIQCJICAliero 


KOJIJlHMilTOPa. 
 50 N,., H llil,.,CTP 

KOJlnll~.I"lU.H}l lla,r.talOll.lcro nyll K<l 


I·OPH30 1ITanbllA.H 
 0 ,1 2 ° 
B Cp TII Kc1Jl h H<l H 0 , 27° 
j(OJlnHM<:IIlHJl paC:CCJllIlIoro n YlIK.] 0 , 2° , 0 , 45° , 

0 , 7('1 , 0 ,95 ° 

P ~IC.C TOUI/He 06pa 'JCH-HeTCK T ap 1, 59 M 


K UJIH4CCT130 ACTeK1'OpOn 
 7 

i{1t,ma3011 yl~IlOIl 1i3MepCIII I JI 10 °-0- 170° 

T l:Ii:C TYP lIhlii rOIiHOMeTp : 


J\ II.Hla3011 Ilpal!\eIlH Jl OCH 'jJ 
 0° -0-360° 

I!I<I" nO Bo pOT3 DOKpyr OCB \\1 1° 

.tH;tna3011 BpauteHHIl OCH (I> 
 0°-0- 180 ° 

Well ' nODopOTa nOKpyl"' OCII <II + 1° 

A H ilna30H Bp':UlleHlift OCIf n 
 0 ° -0-360° 

1iI.1!' n080p01'a DC B n +1 ° 


PHC. I . CXeM<l o fiopy,Uon<1HHH CneKT I) OMeTpa HCBP. I - 6110110 ­

T'lI l l ecK<lSI 3A.mWra peaK1'Opa, 2 - B3KYYMllbift lferIT p OHORO.n, 


3 - OCH O Bll a n 1I 0.l-~CTauK:t , 4 - nO,llI.HmH3H 1IJ131'q)OpMa, 5 _ 

Jt CTeKTOp, 6 - 1'(CJlefJoi'I KOJlJ lllt-iaTOP . 7 - ,U,CTCKTOP II<1R 3c1UlliT';I . 


H - TeKcTY PI lblii I'0I1I10HC1'P. 9 - MOIIOKpHCTaJIJlbl- MOlloxpmw­


TO PI ,I Allfl K Il<:l3 uyrll>YI" OI'O paccemllUl, B eCh c: n PKTpoM("I' P OK PY" 


}!Ce ll () H OJIOI" 1I4CCKOn 3:t I'{lITOil . 


TOpHbH"~1 3al1.t~1Til MIII 17/ . ~l MeeT cn B0 3MOY(HOCTb py 4 Horo H3Me HeHHR 

n l): II1~Hi1 A eTe KTo p OIl H ;) nll.JT(f)OpH C . II ;u IMeHbl'Jce yrnoBoe p aCC T ORHHe 

Hel <AY ABYM!1 AeTeKTOpat~ t 1 - 13 , 5 0 , n 0 3 11!IHfl AeTeKT o p OB H a f1I1 il T~)OP­
Me KOHTpoflli1pyeTcn n o Cne14HaJ1bHOii l!JKClJ1e . 

2 

nOAB~1):(Hbie CHCTeHbI ene KTpOMCTpa n03B0J1RIOT Bbl6 HP3Tb WIo1 POKIi11 1 

A Io1 ana 3 0H yr 110 8 paceenHHn O T 10° AO 170°. 
6 aKH ACTeKTopHUX 3Cl~~1T 3 an011He HbI CMeeblQ 101 3 rpaHYl1aTa n011H ­

3 T lo1J1eHa 101 GOPHO~1 K li1cnOTbi . B XOAHble OKHCl 06pa3YIOT cn MHor ow,e11eSI;IMIi1 

K01111HM(]TOpaMH SbiCOTOl1 180 MM III l!Jlo1pIo1HO~ 6 e M, 3a IIICKI1~4 eHl1 eM KOll­

J1I.1MaTOpa cpeAHe r o AeTeKTopa. Ero CJH p U H3 - 100 MM. ,llJ1Io1H 3 KOJ1nVl­

Ma T opOB - 573 MI-I. nna CT ~1Hbl K 0 11nlo1MaTopon T011L14l11H Oi"1 0,5 HH BblnOJ1­

HeHbI 1013 CTaJ1l11, n OK pblToa:i T OHKHM CJ10eH KaAHI1R. HaHHeHbwee p ac " 

C T o nHH e Mer.<AY nJ1aCH1Ha MH - 2 HM. f11111'H1MaIlbHoe paCxOH<.Q e HHe BTOp~14 ­

tiOro nyliKCl paSHO , TaKl1M 06 p a30M, 0 ,2°. n o He06xOA !.1MOC TL1 43CTb 

nn3C H1H BLlTHn1BaCTCR 113 Konm1MaTopOB. 

JlnR aH3J1H3a KBa3 Hynpyr lll x npOl&eCeOB pacceHHHfl lIIMeeTCfI B03MO)l( ­

HOCTb noaopO T a Ae T eK T opHUX 3ulJ,HT Ha +5° BOKpyr OCH . pacnOflo)'(eH ­

HOYi n OA A e T eK T opaMH. Y C T SHOB J1e HHl.IC yrm'l K OH T pOn\.1pyK)TCn no cne ­

qHaIlbHo i'1 yrIloBo~ t!JK.1J1e. TaK\.1M o(>PS30M, UJ,cn e Sble KOJ1ll\.1MaT Opbl Ha­

npaaJ1eHbI tU1MO oG pa3~a Hi} MOHOKpH CTaJlJ1bl-MOHoxpOMaTopt.1 jrJ/. p'1C­

nOJlOueHHble HanpOTH B A e T eK TopO B. OH~1 3aK~enfleHbI HS r OHHO.M CT paX I 

Hc1XOAfl~ 11XCR Ha AOnOJlHHTeJ1b HO~ nna TOopMe, ¥ ec TKO COCAHHeHHm1 

e n OAB \.1 y( Hotl nJ1a T<llopMmi . npOXOAA Mll0 r Ol!.lene aue KOJ1flHM ilTOp~, He~'IT­

pOHU naAsr.n H a A e T e KT o pbI /6/, coopaHHu e H3 7 nponop qlfloHSIlbllbiX 

r e fllflCB UX C 4 C T 411K06 CIII1-17. Cli CTl.jIflKH p<1 cn0J1 0),(C Hbl a W<1X t-\STHOM no ­

p RAK e T <1K, 4TO 300eKT HBHSfl TonQ~1Ha AeTCK T opa COCTa81lAeT 2 CM . 

tl aKClllMclJ1bllbl t1 J1I.1 H ea:iH bl~l P r'l3 H C p 06pa314i1 orpaHIfI4Hsac T c R M.:l KC!.1 ­

M<'IflbHt:-IM p.:l3Me pOM A epl'{()T e J111 AnR o(j p a3 UOB H COC T Cl SJ1Re T 280 MM, 

1l0np ocbI BIlGopa /-\ aKCHMc1nbHO AonycTIfIMoro pcl3Mepa naACllOUterO ny4K~ 

Ki'ltC ¢yHKl&HH r>n~ MC p08 06pa3 t~ a H A c p>:(a T e J1H npH 3aAaHtlblX p a3Me pax 

B Xr)AHoro OK Hcl C 4eT4 ~1 K <1 nOAP00HO of)cYHAe Hu B paGoT.:lX 2.31, B 3TlIIX 

FC pa60T .:lX Bbl 4H cnCHbi nOnpa BKI.1 H C'J n o rJ1outeH HC J.\J1A K 0J1H4 eCTBeHHoro 

Te KC TypHoro cl lt ill11.1 3Cl H a OCHOBC MCTO,ua ope Me lH1 npOJ1e Ta HeiiTpOHoa 

\1 YKa3aHU OCHOB tibi C TpCUOB aH\.1R K ~JC TVlpOBKe npHtiopa. 

J{OHC TPYKU Vlll T e KC T ypHoro rOH ~OMe T pa n03 B 0 J1H e T 3KCnepI1MeH T <lJ1b­

H(} o n pCAeJ1RTb n OflHble n Ofll.J CHblC ¢ 11rYPbl. ,llJ1n 3 To r o T p eGye T CJl epa ­

tllC'H~ 1 C OUp .1314.:l ()TH 0 0 1TCIlb HO TpC X B3;HlI·UI0 n cpneHAu KYJ1APHblX vce ~. 

rtPI1Hl&V1nt1a.nbH cJ n C x e M<J r Ol H10MCT pa n OK .13aHa H a PMC . 2. BOKpyr r o pl1 ­

,:ln iH cJIl bHm1 OCI.1 qJ I nJp.1J1J1ell bHo HOpnaJl\.1 oGpa::H~ c)1 01-1 nOBopu",mBCl­

e TCl O T ql = O~ AO I.l' = 360° C l:sa rOH (\4' = 1°. UT opa n roplll30H ­

T'-"'n b H.J~ OC b (II n0380flA CT Bpawe Hl.1e O T (I) = 0° A O €I ) = 1800 C l!Ja­

rnJ.1 ,\rtJ =. +1 ') . i) BepT\.1K .1l1bHi) R OCb - 11 OT (2 = 0 ° AD n = 360 0 

C l'.lilrOH \i'j -= + I t"] , T04HOCTb YCTcJH OBJ1 CHHOro yrJ1a 0 Ki) )Io( A OM C11Y4 ae 

He XYMe l.jeM O-:-l n . 
Tr:l t( a R y CT r:lHOB KcJ nO.1UOJ1neT o npCACflfl T ... nOJ1Hble nOJ1I'JC Hbie $\.1rYPbl , 

KO T opbl e 113t~C PRI')TCH C nOI~OI.Llbll') KO MU\.1 HCl 14l1\.1 A "" O P.JKUI1I.1 a p e>"(l1Me npo­

f1y c K aH I1 !1 ~1 OTpeJ HeHHa , KcJ K nOKeJ3.)HO tl.J pHC . 3 ',4 ' . 

Yl1paBl1cH ~, e r O HHoMe T pofol npOH3BOA\.1T CR AI.1C T aHltH OHHO 11V1UO 

B :)o<cnep\.1MeH TaJ1bHOM 3ane UGP-2 P :1J.\OM C CCA bMlIM n Y4KOM , J1\.100 

[3 ilUlI Dl l e). l (oMilHA...1 ABH~eH \.1.R rOHI10 HeTp.1 B 3KcnepHHeHTaJlb HOM 3ane 

.1?"JT Cll B PY4HOM p e}!(HMe 1.1 J11.1 C nOM~blO nep$One HTU. OT rlBU ynp aB­

J1eH !.1 e Ilpm13BO::\\.1T cn 11C K J1!04\.1T e {lbHO C l1c nOIlb30 B 2 H\.1 e M ne p¢OIleHTI~. 
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PHC. 2 . JI3oopa}1:etlHe oceA TCK­ Pllc.3. npHH1l.Hn H3 Me peHHH nonlOc­
CTYPHO.rO rOH}l.OMeTp<'I . 1 - HC n T ­ HbJX cP"II~ YP n e peK phlTHeM ceTblO 

POHHLlfI nY\.lOK aT peaKTopil, 3KcnepHMeH TaJlbl-lblX TOl.feK . 

2 -- AeTeKTOp . 

YrnoB~e ~ar~ BOKpy r Bcex occ~ OTC4HT~BanT CR OT HyneB~x KOHT a K­
TOB H B~BOARTCA HB KOHTponbHue AHcnneH. CneK Tp~ AH$paK~HH B Ha­

CTon~ee apeM" HaKannHBa~TCR Ha H3MepHTenbHOM MOAyne o6~ero HC­
nOflb30BaHHR ~BU B pe~HMe npOCTora apeHeHHoro aHanli3a . 

2. YCnOUH~ JKCnEPHllEHTA 

n p l-1HlIHn Ae~cTBHR H OCHOBHble napaMerpbl ~GP-2 8 n e pSblH n epYloA 
era 3Kcnnya Ta il J.1H Om<1Cil HbI B / 5 / , XapaKTepJ.1CTH KI-1 AH$paKTop..,erpa HCBP 
H pe3ynbTaTbi npHseAeHHblX HJ.1lXe 3KCn epl-1MeHTOB n ony4e HbI npH pa60re 

~1 f\? -2 Ha '-lac TOT e nOBTOpe HJ.1fl Io1Mnynb coB MotI.\HOC TIo1 5 rll, WJ.1plo1H e 

IHa nOnOB J.1H e BblcoTbil Io1Mnynb ca 6 b1 CTPblX Hei'1TpOHoB 236 MKC . 
¢ OPMu 1II"mynbca Te nnOBUX Hel1TpoHOB nBnne Tcn cBe pTKm1 Io1Mnynbca 

(h'CTpblX Hel1Tpo HOB 101 IPYHKLtIo1Io1 OTKJlIllKa 3aMeAJl~IT eJl.n. OHa cna60 3a­

RHCIo1T OT AJlIo1HbI BOJlHbI H npeACTilBJlfleT c06o~ CllerKa aCIo1MS'eTplo1'-lHOe 
p~cnpeAeJ1eHHe /Ko 3iPQHllHeH T aCYl MMe Tp lo1101 1 , 19 AJ1R ~ > 2 AI. 3aB).1 ­
CIo1MOCTb OT A W).1plo1HbI BCnbl~ KYI Ha nonOBHHe BbiCOTbi AaHa B Ta6n.2. 

C lleJ1blO onpe,Aene Hlo1fl napaMeTpoB yCTaHoBKH HCBP 6b1IlIo1 npoBeAeHbI 

MeTOAJ.14eCKJ.1e 1013MepeU).1R He) eaHa AIo1H J.1 APy rlo1 x CTaHAapTHbiX 06pa311ax . 
lie) pHC. ~ nOI<a3aHO c nCKTpaJlbHOe pacnpeAeIleHlo1e n OTOKa HeHTpo­

Hoe, n aAat~l-1x Ha 06 pa3eLI. l{pHsa R nonY4eHa C nOMOU\b lO ynpyro ro 
pacceflHHR ~a saHaAHH. OGpa3 e ll BaHaAIo1R npeACTBSIlnJl co6o~ nnaCTIo1 -
Hy 200x200 ~'M 2 T Onl!.l J.1 HO~ 3 MM. Jla HHue Io1 cn p asn eHbI no $OHY H no 
norn OQeHJ.1IO . CKa'-lKIo1 Hc1 cne KTpe Bb/3SaHbI 3<ll<t>e KTOM $,"IJlbTpa llHH Hei'n­
poHtmrO n Y'-l I<a amJMHHHeBblM Io1 ac1rnywKc1 uH HeI1TpOHOBOAa. 

Ann paC4eTOB npH o6paGoTKe 3KcnepHMeHTaIlbHblX AaHHUX J.1 CnOIlb ­
15 . 

30eanaCb QYHK4HR S(,\) ~ a,\1 Anfl peaKTopHoro cneKTpa S(.\). 
t=-5 I 

l{o3C!l{!:H11111eHTu &j 3Toro MHo r O'-lJ1e H8 He i1Ae Hu n o HeTOAY Ha HMe Hbt!JIo1 X 
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KBaApaTOB. Gblna npO~3BeAeH a KOppeK~lln 3 KCn e pHMeHT a nbHOrO p e.:t K­ {!JHpHHa KOflflH Ma~1-10HHblX lU en ei1 n epeA AeTeKTopaMH MO)f(eT CHnbHO 
TopHoro cneKTpa no no rn~eHHO He HT poHOB B Ba HBAHH. BflHRTb Ha ~HCIl0 p e nlCTpJ..1pye Mbix C 4 eT4~IK aMJ..1 Hea1TpOHOB, a TaK)f(e 

B AanbHe11l!JHX 3KcnepHMeHTBX onpeAeneHa pa 3pe wa l'JUlaR cnOCOOHOCTb Ha paspewa~y~ c n oco6HoCTb c neKTpoMeTpa. H cc neAye Tc~ 3aB HCH­
c n eKTpOMe Tpa HeBP c n OMDUlblO AU$paK~1011o1 Ha n o potJKe HIo1Ke lTR. H3Me ­ MOCTb Io1IH eHCJ..1 SHOCTH Gp3rroBcKHx OTpa)l(eHH i1 X(ene3a /2 00 / 11 /110/ . 
peH~e npoBoAI1nOCb np"" KOnnl1"1a~IU1 pacceR HHoro nY4Ka 0,2 0 

AnR cooTBebcTBY~~X AnHH aM BOllH Hel1T poH08 A200 = 2 ,1 'A "" ).,, 110 = 
Gp3 rroBcKoro yrna 0 = 4 5 0

• OKa3anocb, 'HO yron pBcceRHIo1R Mano 

BnHReT Ha pa3pcruc1IQt!tYr.> c nOCOOHOCTb n o cpaBHeHHIO C WIo1PYlHO~ Heii T­

pOHHoro ~lMnynbca B OKpeC T HOCnt () = 45 0 • n03TOMY Ha pYlC. 5 Y4Te­

Hbi pe3ynbT a Tbi J..13Me peHllA npl1 y r nax B AYlan a 30He OT 0 = AO300 

() = 60 0 
• npa.t a Ha nH 3e AI1C!lpa K~llOHHblX c n eKT pos HIo1KellA Ha HAe H BI1A 

OTHOl!leHHA Me >KAY Anlo1Hoi1 s o nH HefnpoHoB H Bpe MeHeM npo n e Ta 

A = a(1-10 ) , 	 / 1/ 

npl14eM a = 1.156 . 1 U - 4 1I./MKC 101 'TO = 1168 MKC. OCHoBHble ¢H13~4e­
CKL1e n apaMe TpbI Y CT aHO ElKJ..1 HCBP npHSeAeHtA 8 TaGn . 3. 

TaGnHua J 

O C ll O Bllble QI1 311ll CC KI1 C I l apa:-tCTpbl A wllpaKTo Me Tpa II CBP 

CP'!Hlll l i't nOTOK T c nnoubi X IIc ih p o llon 

1t : 1 OO P,1~UC n lHI NOru.II~)(:TII pe ':lKTop,l 
2111;1'- 2 2 tlilT J, Ux lU 6 1I/cM .c 

,~t UA 
BPl!Ml! IIIIOC p il'ipC IUl!Il11l! - =- ­

t A 
Jj 1t1l 'fC pU~1I1C )." = n, 8 .8. HO )." = 4 R 
np ll 2O "" YO o 4 , 0 ;;~O, 95% 

II wrcpu.u l :llI ilJlIl'lHPYCt-ll ,IX )lJll IIl HOJII I 

I I C!'ITPOI U)U 0 , 7 A7S A 

()rIIOIlIC IIJIC HCHJl Y u pep..1L' I I CH I l p OJIC1':1 

It }I,J IIIII On DOJ III II l' iITI){l 11 0 II l1 PII I'LJIP IIII C _. 0 

K ;1l1ilJlOU J2 NKC 1. 156 ' 10 A/MK c 

CAII H I' llynH npcp..HlnpOJ1C T llhlX CIICKT\H)I.I 	 1 168 MKC 

X <1 )l a K'fCp IIOe UpCt-1II 1I:J t-1C p C IIIIH 

Aw~paK llliollll Ll.X CneKTJlOU 

n p ll MOlll,II0CTH lI TiP - 2 I NBT 0, 5 ll~2 II 

Cellelufe nY'-IKa II.' oGpa3ue 	 3nnllnc 
B e p T . ,l( b - 75 r-tH 

f' OPIl3 . 0Cb - 55 NN 

C')O Il 11<1 A eTeKTOpc IIPIl I n UT If 0 450 

A = 2 J\ 0,3 li fe 

A = 3 l\ 0, I I II/c 

lliUPHII3 npeMeHllbIX K311,U 10U 11 051lll!H CJlY4 ae 	 32 tlKC 

t = 3,0 {\. ~13 pe3YllbTaTOB, n OKa3aHHblX B Taun . 4, 8b1UUpaeTcR pac ­

XO}j(.QeHHe paCCef1HHOro ny~Ka 0,7 0 
B Ki'l4e CTBe onTIo1ManbHoro, 4TOGbi 

oEecne~HTb BbiCOKylO CBeToc lo1ny n pH A OnYCTHMOM pa3peWe HJ..1H B HOP­

MaI1bHblX 3Kcne p~IMeHTax no T e KCTy pHOMY oOlHanl13y. 

Ta6J1Hu,a 4 

3 aSHCKMOCTb p<l 3 peUictlOllI,e i-i c nocoG liOCTH IICBP H o 'r I IOCH 'feJ'lhllo ~i 
HHT(!HC HB IJOCT H, perHcT pHpyeMblX .o.eTeK'I'Op OH He liTp o HoU, 

OT Konmnta u,HH p acceR lll lOro nylJ.K.1 6.82 n p H 0 = 45 0 

11 ).,,1 = 2 ,1 A 1-1 Ali!: = 3 ,0 A 

M, 0, 20 0 , 45 0 0 , 70 0 ,95° 

UAI 1, 85% 2 , 001: 2 , 307- 2 . 64 ,.. 
AI 

UA, I , 367. 1, 53% 1, 82% 2 ,1 2% 
A, 

11 (~ . 32 7,OJ 9,52 11, 26 

I , 4 , 52 '. 7 , 44 10, 29 11, 63 

~HTerpanb H a~ ~HTeHcHBHOC Tb Ka~Aoro 6p3rroBcKoro OTpa~eHHR 

OI\HOrO DpCMnnpo n eT Ho r o AIo1¢lpaK ttHOHHoro c neKTpa Aae T OA HY T 04KY 

e COOT8c T c T8ytXl.e~¥1 nonlOCHO~ ~lo1rype. 3 TO 31ia41-1T. 4TO AIlR n epe ­

KP~TJ..1R nOIl~C HUX Ql1r yp ceTKO~ T04e K T peGYCT ~ R e TO H 60flbwe cneKT ­

poa npH pa31l1-1~HLI X n OnO)!(eHH.RX 06pa3~a OTHOOt TenbHO Be KTopa pac­

CeQHHn. HeoexoAHMoe BpeM~ AnR J..13Mepe HHR TaKora K0111014eC TBa cneKT ­

POB COKpa~ae TC fl c Hc n QlIb30eaHHe M HeCKonbKHX A e TCKTopOB, KaK no ­

K-'a3aHo Ha p HC. 6 AnA AByx C4 e T4I-1 KOB. npH Bpa~eHJ..1H rOHHoMeTpa 

BOKpyr OCIo1 'II He t< OTo pble t<OIt~e HTpI14HCle KpyrH Ha n OIlIQCHoi1 <ilHrype 

perHCTplo1pY~JT Cn OAHOBp e MeH HO. OAHaKO yrnbl pa cc e RHHn AnR p a3Hblx 

AC TCKT OpOD pa3flW-l<ltJ TCfl. T . e. n o n m'(e HHe COOTBeT cTBylOU\~1X OT pav.<e ­

HH~1 B 3 TH X c n eK Tpax He COBnaAaeT. ~1HTe rpanbHble HHTe HCJ.1BHOCTJ.1 

op::nrOBCKIo1X pe¢lIe KC OB (hkP) OT ABYX C4eT4HKOB He nb3R n pRMO cpae­

Hlt1Tb . £lIlA KaflH(jpOBKH ABY X ACT eK T o pOB n oc n e n e pBoro HSMepeHH:l 

o Gp a3elt nOBOpaYlt1 Sae T Cn npH nOC To~HHOM IJI 	 Ha yron Ml Tat( , ~TO 

01 	 napa.nne l1bHO npeAblAYl!.l e MY HanpaBneHYl~ 02 . T e nepb AeT e KT o p 2 
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Plle .6. Cxe~ta 3 Kcn epH"le li Ta C He ­

<, n Onb 3013 a HHe H ,uByX AeTe KTo p OD, 
~ 

I 
/ 

no .nY4aeT TY ~1H$OpMalp'1IO , KOTOPYIO 
B n e pBOM 3Kcnep~MeHTe tlaKon~.n Ae ­

Te KT o p 1. Cpa BH~Ban 3 T~ ABa c n e KT ­
~ pa , nony~aeM Oa KT Op Kan~6poBK~. 

80 BpeM~ AB~)'(eHl-1 fl TeKc Typ Horo 
rOH~OMeT pa BOKpy r oceii ~ ~ n 
3cp¢>e KH1B Hbl H 06nY4 eHHbl~1 06"be M 06 ­
p a 3,-, a JH a4~T eIlb HO Me ti.R e T C~. B pa­

60Tax / 2.31 n OAP06 Ho 06cY ItCA e Hb4 Bo npOC bI paC 4e TB 3 a B\.1 CtlMOC n1 oCIla6 ­
n eHHR p accenHHo r o n y 4KB OT no.no~eHH~ r OHH o Me TpB t1 npe Ae nbHble 
ycn o BHR no pB3Mep~M 06p a 3,-,a . C APy ro~ CTOPOHU, He Ko r e p e HTHoe 
y npy r oe p~C CeAH\.1e He CSR 3aHO C Te KCTYPOH 06pa3 ~a H HMe e T TY *e 
3 aS\.1 CHMOCTb OT norn~eHHR, KBK H ~~1~paK~H A , 3 TO 3Ha4 \.1 T, 4 TO 
ecnH He Kor~peHTHblH ~OH S c n e KTp ax no Bpe Me HH npOIleTa AOCTa T0 4HO 

o e nHK , OH Re.n~eT CR YA06HblM 3 Ta nOHOM AnA nOnpaBKH c ne KT poB n o 
3Q~eKTHBHOMy 06nY4eHHo MY 06b e MY H no ocna6 n e HHIO HeHTpOHHo r o 
n y4 Ka . 

3. 	 CPABHEHKE yrHoAHCnEPCHOHoro 

H BPEtlnnpOflET Horo I1ETOAOB HCCflEAOBAHHR CTPYKTYPbl 


PHCYHOK 7 Hnn~cTpHpyeT 3aKOH 6p3 rra -OYIlb$a B O·· A -KOOPAH­
Ha~HO~ C\.1CT e Me AnR OU K -pe~eT K~. rOp~30HT BIlbHaR npRMa~ npH A = 
= 1,444 ~ x apa KT e p\.13yeT yrIloA~ c ne pc~8H~H AH¢paK~~oHHbI~ 3 Kc n e pH ­
Me HT C ~1 cnonb308a Hl-1 eM MOHOXPOMc1 TH4eCKo r o ny~Ka lie HT poHo 8 C A.nH­
HO~ BonHbI 1,444 1\., TaK )xe , KaK B 3 Kc n e pHMe HTa x Ha pea KT o pe RFR 
R LlJ.1JU1 AH r llP / 6 / . Be pTI1 KaIl b HaR Il~HUR (J = 45 ° on~CblBaeT AHCi>paK­
I\ H;,) n o Bpe Me HYI n poneTa. 101 3 p "1 c . 7 8HAHO, 4T O 4 \.1C no AonYCT~MblX 

nTp B~e H~1i1 AI1 A CTa ,-,H OHa p Horo Me TOAa OrpaH\.1 4et:lo . 
o Te KCTy pHOM a Ha nYl 3e C nOM~blO yr I1oA~CnepcYlBHo~ T eXH~ KH An A 

n n peAene'HHn nOmJCHOH $H r y p lil Hccn e Aye Tc R XOA HHTeHCHBHOC Te al OA­
Ho r o ablO Hpa e MOro 6p3rr ODCKo ro OTpa~eHHA e 3 a BH CHMOCTH OT no no ­
)"Ie HHIlI 06p a3 u,a. OKHO Ae TeKT o p a B 3 TOM MeToAe TaKoe , 4 TO nOIlHaR 
HHT e HCHBHOCTb pe¢n eKca pe rH cTpHpye T c~ B OAHOM H3Me peH Yl H . 3TO 
3 Ha 14HT, 4T O Henb3 ::t a HanH 3~1pOB tlTb OAHH H3 n e p eKpblS alOti.l,HXC R n HKO B , 
KrtK nOKB3aHO Ha p~1C . 8, nOTOMY 4TO Be m-t4HH a BJlHR HHR coceAHe r o 
OT pa):o(e H~' ~ B AaH HOM H3 Mepe HHYI He H3 Be CTH a. B cIly 4 ae Me TOAa Bpe ­
MeHH npone Ta TaKHe pe¢neKC~ p a 3Aen fiO TCR c nOM~blO npo r paMM~ 

n n Ar OH KH. TaKHM 06p a30M, CTa ,-,HOHa p HaR TeXHHKa orpaHH4HBae T C~ 

o6cYH<Ae Ht.1eM Ma .no r o 14 HCna OTp a ):(e Hl1rl, Ko"!"o pble CTOfl T OTAe nbHO 
B AHtPpaK4~10HtiOM c ne KTp e , T. e. Te Kc Ty p HblM aHan\.13 QM Bbt CO KOC HMM e T­

P~t4 HblX KpH CTa n n \.1 4eC KH X CHCTe M171 , B C T a L~J.1 0HapHO M Me TOAe a peM;;! 
H3t.o1e pCH11:l OAHOII T04 1(U HCl n o n nCHOII ¢ Hrype Cp 2 BHHTe n bHO Ma n D 

8 

ftytlll} 1t\k;,1 .·N; ("1'1.' 

.~ T-- . 

Pac. 8. OTl"lo rneI-U-le HHTe HeH~Hoc Te t'! 

nep eKPblB alO~HxCH 6p3rroBCKHX OTpa ­
PHc . 7 . rpa¢ H4ecKoe H30 6pa ­ Y<CHH t"! T eKc T ypHpOB a H l l0 ro 0 6 p a3 L1,a 

)le lm e 3aKOI W, Bp 3 r r a - Bynbma ,[VlR ,Il,Byx p a. 3 11HllHbI X n OJ lOY.<eHHi i 

AJl :1 ol.l,K -pel!leTK H . 	 OTHOCI{TeJl hHO aeKT o pa. pacc e RHHR. 

1- 1 M\.1 H/. TexHHKa BpeMeH~ npon eTa ycn eW HO n pHMe HneTCR An~ Te K­
CTy pHoro a Han~3a H\.1 3KOC~1MI-te T p/.14HblX ~ Il /.1 MHo r oQa3HblX 06pa 3 ,-,oB . 
o 3 TOM CIlY4 ae An~ MaTeMaTH4ecKo~ 06p a60TKH Tpe6yeTc R HH$ODMa ­
~~1~ OT 60n bl:JOr O 4 Hc n a nOIlIOC HbtX $Hr y p . A AI1 $ p a K4HR no Bp eMe Hl-1 
npOIle Ta Aae T B03MOmHQCTb nonY4 a Tb H H$opMa~\.1~ OT 6onbworo 4 \.1 CIla 
6p3rroBcKI1x oTpa~eH /.1 H, Kp o Me To ro, nOC TORHHSR reOMeTpHR p accen ­
H~n BO Bpe'-t~nponeTHOM 3 KCn epl-1Me HTe n03 Bom~e T HCCIle AOBS Tb 06pa ­
3 0 B8HI-1e TeKC TYP He n oc pe ACTBeHHO n OA BnH~HH eM BHe WHH X B03Ae i1cT­
B\.1H 18 / . . 

4. 	 3KCnEPHtlEHTbi 

Ha HCBP npo e e Ae Ha Ce pl1R 3Kc nepHMe HT OB no TeK cTypHOMY aHan\.1 ­
ay pa 3Il l14 Hbl X THnOD o6pa3~oe. @/.1P OKO I1ccne AYIOT CA Ha c n eK TpOMe Tpe 
MeTaMop~Hble r opHble no p OAbi Ha OCHoe e KB ap,-,a. B Ka 4 eC TBe np\.1Me p a 
Ha p l1c . 9 nOKa3a H BpeMRnponeT Hu~ c n e KT p Ka KHpl1 Ta 1-50Z KBap~a/ . 
D peM~ H3Me peHHfl COCTaBIlflno OKono 2 4. TB Kl1 e r e o Ilor H4e CKHe 06 ­
pa 3,-,bl 06IlsAaIO T 06b14 HO MRrKoH C TPYKT YPO~. B 3 TI-1X c n Y4aRx y cnewHo ~ 
Hcn onb 3 y e TcR Me To A "pa36aBn e HHblxll nom l CHbiX <f)Hr.y p , T .e. y r nOBl::te 
LU a r~ Ha KOH ~eHTpH 4HblX Kon b~ax ICM. pHc.31 YBeIlH4~Ba~T c~ B Ha ­
npa BneHl111 ~eH T pa nom )CHo'1 $H r YPbf. Ta KHM 06pa30M, e pe MR Ann H3 ­
Me pe HHR non~CH~X $ Hryp cOKpa~ae T cfl n0 4 TI-1 BABo e n o c paB He HI1~ co 
C"be MKOH oA~1 HaKOBbtMH y r no BblMi-1 wa r a ,"·m. 

Apy ro~; 06J1ac Tb ~ Te Kc Ty pHo r o a Ha m13a Ha HCBP RB.nReTC~ HC­
c Ile AOa a H\.1 e HH 3 Koc HMMe Tpl14HbiX 11 MHOr c:x}lB3HblX Me Ta J1IlOB. Ha pHc . l0 
nOKa 3 aHa AI1$paK~ 110HHaR Ka pTHHa AByx~a3Horo TI-1T a HS. 0 Aa HHo M 06 ­
pa34e Ky6H4ecKHH KOMnOHeHT COC Ta BHIl OKOJlO 10%. AIlI-1T e IlbH OcTb 
1-1 3 Me p e HHR AIl~ OAHo r o c ne KT pa 6b1na 12 4, 4T06bl 06ecne4HTb AOC Ta­
T0 14Hyn AIll1 nOArOHKH CTa T\.1 CTHKY Ky6114ecKHX OT pa}!(eHH~ . 

') 
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P Io1 CY HO K 1 I nOK.13L10.1C T A vUP ­
\ P8KUL.10 HHt::IC cnC K Tpu .J K CVlaI1bHO ­- "-

C Io1MM e Tplo1~ Horo 06pa3~ a Hlo1 oGHn . '-~ Alln P()3I1H4HUX Hcln paBI1eHIo1I¥1 OCH 

-- ~. ~­ Cl-iMHCTPHH OT HOCVIT CllbHO ~ fTT't-•• ,. ,._ 	 s e KT opa
i •• i •• ~.. <Ill N• a ~ 

p a CCCRHL.1n. 3 $Oe KT T e KcTyp u 4 CT­
a~ e - ., 0 ....... 1
• KO 8b1paHe H. H cc I1eAOBaH~IA npclo1 -

MytlteC T B eH H~X op.... eHT a UI ..n; B BhlCUKOC .... MMe T p l.o14HblX Me T a llIlax HCTVlrltl qHl1 

A fi fl HCBP, KaK I.o1 3 IlOn eHO Bbll'Je . +~poMe HccIleAoBaH Io1 ~ n o T e KcTYPHOMY 

c1Ham13y cneK TpoMeTp n0380IlfiCT ycne l'JHO HccneAOS8T b 06b14HYIO A .... O ­

pc. K~HI,) H.3 nOllllKpJ.1CT a llI1l.o1qeC Klo1X o u p a3 u ax . a T aK>:<e 1013Y4aTb CTpYK ­

Typy HeynopnAo4eHHbix Ma TepL.1aIl08, T .1KI.o1X , K')K ClMoPOHLl e MaTcp lo1 cJllbl, 

CTeKIla 1.01 X( ~1AKocn1. B Ka 4 eC Tee r. p Ht-tepa Ha pltl C. 12 n~1 S0A~IT Cn 1.01 3 ­

t1epeHI1e HQ 06p.33~e 1.013 8 MopOHo r o l<pe MHl-1 eBOrO C T e KIl ('l . BI.o1AHO, 4TO 
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~ T<1KO'<1 06pa3 4 e . B OT nHQYlC 0 1 I<PI-1 C I.llll lIl ~h'( Kf)1\ Hd l l'PIiII, 1<(I/(' J}t!I I1 ­

Hoe p aCCeJlHVl e n Ofl BnneTcn I<"l K IU,!'IlIH'U1.ll lltWI I I I, 'K' I> 111'11 r P ( )I IUU . ~ c.­

nOIl b 3yn paCCenH .... e H<1 Pd3HLIl' yrJll..I, MmMlj •., 14 Ittl'P" I " ( 11'~rK lYPII~H 
Q2KTOP B 06nacTH nc p eAt,q &.1MI1YJlhltl II I 0 , ') A- I HO ') 0 1\ - 1. Xtl p J K ­

TepHoe 8PCt<1f1 H3MCpCIUo1A (1IJr1 'dKUX 1. IHtlII ) IIJ II . 

3AKntllfEHHE 

n peACTtlOJlCIt CIlc..'K 1 POML' / P IleUp JlJI/ I )K(IIt'I)IIMV II TO [) no T CKCTyp­

HOMY a HaIll13y 0 nOllVlKpllC,':_ l ,llll ll l\I{ 'C,. t(\l X llJPIJIIUXI t:f1dX C. nOM~b() 

AHQpaK4V1H TennOObiX IIci'll POllOI! Ill) MI' [ U/-IY IJ!JL'Ml' [ IH npn fl(! T,] . Y CT a ­

HOB Ka n 0 3BOIlneT 3q,¢CKTl.o1tH II) HI (:l It ' I \tl l " l l t, 1>J '1IJ O IU1 ~1 KPY r n poGne M , 

cB~3aH HbIX C n p eJ.1MYIlIC C 11H'ltl lI ,IM~1 OP~H' I II tl~VlnMVI IcpI-, c "r .1JlIlH lJCC KIo1X 3e ­

p eH 8 n OJll.1KpH CT anm1 4CC KVlX nlJp,) ;1 14.l X. Ocahl'HIIQ y c n CWHQ Io1 c n Oflb­

3yeTCJl c ne KTpoMeT p Ami I CKrTyplto , () .\lld11H 3 " IIH3KotHMMe TpH4HblX 

Io1m1 MHoro¢la3Hblx M.1TCpll.lJIOU. n Ot fOHHII,}H 1 \..· ('iMCTpHn p aCCeflH /.1 fl 

8 AH¢paK4V1H n o OpeMel-'V1 f1 p O/ll;ltl J\,H ' T 003MO)J(1I0CTb HenocpeACTBeH ­

Hor o Ha 6 nt')AeHYlR T eKcTy p oo!iPol1()UdIiH I I IlOA OIlIo1Il H/o1CM BHeWH Io1X B03 ­

Ae i1 c T Blo1 '; /TeMnepaTypa 19 ' . Ml 'X. 111l1ll l'C tHll' Ililnpm~eHHR , nOI1fl/. Cne ­

l,tHQHKa 3KCn e p/.o1MeHTil CYUW C TII('III1() OTl1Hl"aeT yC TilHO BK Y HCBP OT 

AVi ctma KT OMeTpOB Ha OCIIOIlL' yr I10J'Vlc. n('p (' Vl IlHO~t T CXHHKH. B03 MO)!(HOCT b 

VlCn0l1b30BaH~IR O(j O/.01X MCT OJ.\on n 0300 fl fl CT p e L:JHT b GOIlbtilVlHCTBO npo6­

neM, CBn3aHHblX C TeKCTYpo~ u oGDCMC . 

ABTOPbl Bblpa)!(alOT HCKPL!llIltOiO (jnn r UAJ pHOC T b U. n. «Ppa HKY, 10.'1. Oc ­

T aHeBW-IY, B. A. I\HilHbCOY H ~ • Il ..lTK':IIt14Y , a T aK)}Ce K. X e HHIo1 ry /U~R H , 

PocceHAop$/, 1<' - X . !(naiillwT iOKY VI ii . T OGHliJY /TY, Ape3AeH/ 3a no­

C TORHHloI~ HHTe p ec H nO,lIJICP~KY , KOTopble c n o co6C TBOa a I1/.1 C03 A a H/.1/O 

YCTaHoBKVI HCO P ; Vl . IlCP$£.'Ilb 3 '] n OMOUJ, b B 3Kc n e pHMeHT a X; 0 .WYMaHY, 

5. 1'110Jlne p y, Y. [1V1 4Y '" 11. fl iJ, tr c p y /TY I /lpe3AeH/ 3a nOMOL:.I.b B MOHT a)i(e 

MexaHH4eCKoi, q aCTH crll:: K T p OMe Tpn ; · B. M. Ha3apoay 3f) /.13Me p eH He cpe A ­
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NSlffi Neutron Sp{'('l romcl c r at the rnR-2 Pulsed Reac t o r 

(Texture I)i I f t .lC'lOllll'Ll'r Version ) 


The NSlJn tipe('Lrometer in its text ur e d i ffractomete r 
version goi nr. i.nto opcrat 'i on at the I BR-2 reac tor is desc­
ri bed . Till" cons t r uction and t he main par arJete r s o f the basic 
equipmenl a s we. l l as of the automatic texture goniometer 
arc give n . The pr i nciples of data recor di nr. and o f the Bonio ­
meter movemen t a.rc desc ribed shortly . The physic a l parar.teters 
of the NSWR spect r ometer are given . Furthermo r e, the condi ­
tions for the s i multaneous app lica t ion of several detec t ors 
as wel l a.s the necessary correc t ions of ray spec t ra a re. 
discussed. The experir:len tal characte r istics of t exture ana­
l ysis b y TOF diffrac ti on and by anr,le dispersive method are 
compared . Soce t yp i cal experimenta de~nnstrate t he possibili ­
t ies for measuremen t s a t the NSUR spec t rometer . 

The investigation has been perfo r med at the Labora tory 
of neutron Physics, JINP... 
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