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Georgi~v D.G. et al.: 
A Spectrometric System for Investigation of Magnetic States 
. a.nd Phase Transitions.Induced by the' Pulse Magnetic Field at the IBR-2 Reactor 

· A spectrometric system of the SNI:t.i-2 de~ice for r~search at the IBR'..2 reactor of magnetic states .• 
and phase transitions induced by the pulse magnetic field is described. Thesoftware provides:.. . . . 

.·:-"control of two channels for collection of a spectrometric lnfonmttion an registratioti of the monitor's. 
count; . . . . 
-::- remote control of moving mechanisms; . . . . . . . . C ' • ·: • • 

.:..: control of the system for measuremenfand stabilisation of the temperature;.· . 
-:- automatic measurementof the . angle dependence of the diffraction scattering intensity for the single 
crystal; . · · · . 
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·;._ control of the pulse mag~etic facility; . 
::_ automatic orientation of the single crystal. 

· The worked~out programs maintain the graphic mode and provide primary analyses of the 
. spectrometric da_ti: . . . . . •. . . . 

. . ·. : . •:. . . \ . . ' . . , ' . ·• 

_The investigation has been_ performed at the Frank Laboratory of Neutron Physics, JINR. 

Communication of the Joint Institute for Nuclear R,esearch.'Dubna, 1994. 



BBE.[(EHHE 

B llal!HOH pa60Te np1rnelleHo omIca11ue :;meKTP0HH0-ll3MepttTeJlbl!OH CllCTeMhl Ii 

rrporpaMMnoro 06ecrreqe111rn crreKTpoMeTpa CHHM-i1•21, ucrr0Jih3yeMoro ua peaKTope 

HEP-2. CrreKTpOMeTp rrpellHa3Ha'leH llJl5I llCCJiellOBaHllH C II0M0mhlo paccelll!IUI ueil:Tpouon 

CTPYKTYPhl Ii llllllaMllKll cpa30Bb!X COCTOSll!llH, llllll)'Uttpona1111bIX B M0H0KpllCTaJIJiax 

llMIIYJibCl!blM MarnttTHbIM noneM. Ilptt pa3pa6oTKe CllCTeMhl Ii C03llal!ttll nporpaMMl!0fO 

06ecrreqe111UI npoSIBllJIHCh crreutt<pttKa <ptt3tt'leCKttx tt3Mepeuuil: no npeMeHtt nponern 

Heil:TpOHOB na llMIIYJibCH0M peaKTope Ii oco6en11ocTll yrrpaBJieHIUI HMnyJihCl!0ll MarnllTHOii 

YCTallOBKOH. 

CttcTeMa peanmona1rn na 6a3e nepconanbnoro K0MnhIOTepa IBM PC/AT u Kpeil:Ta 

KAMAK c HCII0Jib3onauneM K0HTpoJIJiepa KK-009131
• 

3llEKTPOHHO-H3MEPHTEJibHA51 qACTb CHCTEMbl · 

CttCTeMa K0IITP0JISI, yrrpaBJieHIUI Ii llaK0IIJieHIUI cneKTp0MeTptt'leCKOH llll!pOpMaUHll 

rrpellCTaBJieua ua pttc 1. 
TpaKTbl perncTpauuu lleTeKT0pHb!X llMIIYJibC0B C0CTOSIT H3 npellyCllJIHTeJieii, 

ycllJIHTeJieil:, 6noKa npeMeuuoro oKna EBO-2, rrporpaMMttpyeMoro npeMenuoro 

KOllttponmttKa BKIT-4141 u 6ycpepuoro 3an0Mtt11a10mero ycTpoil:crna O3Y-16K'5'. 

3cp<peKTttnnoe Meprnoe npeMSI nptt perncTpauuu ueil:Tponon OKono 3 MKC. 

CttCTeMa yrrpaBJieHIUI llMnyJihCHOH MarnttTHOH ycTaH0BKOH o6ecne'lttBaeT CJiellyIOmy10 

nocJiell0BaTeJibHOCTb UllKJI0B pa6oThl HMY-2: pa3p5Ill KOHllCHCaTOpHoii 6arnpett qepe3 

MarnttT C 3aAaHHOH npeMCHHOH 3MepXKOH 10-70 MC OTH0CllTeJlbllO CTapTOBOro HMrryJibCa 

peaKT0pa C TO'lHOCTb!O B HeCK0JibKO MKC, o6paTJ!aSI nepe3ap51llKa KOl!lleHCaTopon '!Cpe3 

6aJIJiaCTHYIO llllllYKTllBH0CTh, BKJIJO'leHtte BbIC0K0BOJlbTHOfO BblIIpSIMllTeJISI qepe3 20 MC 

noCJie nMnynhca pa3p51lla II nhmonuenne 3apSlllHoro npouecca. Ilpouecc 3apSllla 

rrpeKpamaeTCSI rrpn llOCTHXeHllH 3MaHH0fO uarrpSIXeHIUI Ha K0l!lleHcaTopuoil: 6arnpee, 

rrocne qero C 3MaHHOH 3MCPXKOH CJiellyeT HOBblH pa3p5Ill Ii UHKJI noBT0pSICTCSI. 

C1111xpo11110 co CTapTOM peaKTopa BO npeMSI pa3p5IllHOfO UHKJia rrp0HCX0llHT 3anycK BKIT-4 

tt HaK0IIJieune CIICKTpOMeTpll'ICCKOH Hll!pOpMauHH n O3Y-16K. 

EnoK yrrpaBJie111UI HMrrymcuoiJ: Marnnrnoil: ycrnuonKoil: (EYHMY), omi:ca1111h1ii B 

pa6oTe161
, o6ecrre'lHBaeT nee 11eo6XOllllMhle pexHMbl pa6oTbl HMY-2, KOHTp0Jib 3a 

MOIIHT0pOM H 3KCII03HUtteil: no KOJIH'leCTBY CTapT0BbIX HMnyJihC0B peaKTOpa. EnoK 

K .upoJISI Ii 3amHTbl (EK3) o6ecrreqnnaeT 3ammy ycTaHOBKH npn rrpeBblIUeHHH npelleJihHO 

llOIIYCTllMblX 3Ha'!el!llH HMIIYJibCOB 3apSilll!Oro T0Ka llJIH 11anpSixe111UI Ha KaKOH-JIH6o 113 



KOH,D;eHCaTopHbIX ceKIJIIH, np11 BblXOJle 113 CTpOli KaKoro-Jm6o KOMMyt'aTopa, npII 

cpa6aTbIBaHIIII JamIITbl B 3JieKTPIIqecKoii CIICTeMe ynpaBJieHIUI. 
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EnoK AUIIM 06ecneq11BaeT perncTpaumo aMllJIIITYJlbI II cpopMbI pa3pl!JIHbIX IIMllYJibCOB, 

nocTyna10mux C TOKOBOfO TpaHccpopMaTOpa. L{11cKpeTHOCTb perncTpau1111 3a]laeTCll 

nporpa\fMHO - 8, I 6 ,32 IIJIII 64 MKC, q11CJIO KaHaJIOB - JIO 1024, TOqHOCTb ll3MepeHIIll 

BeJI11q11HbI TOKa -B npenenax 0,5%. B npouecce cp11311qecK11x 11JMepeH11ii np11 Ka;K,UoM 

3a]laHHOM Hanpl!JKeHIIII Ha KOH.D;eHCaTOpHOII 6arnpee onpeJleJilleTCll pacnpeneneHIIe UIIKJIOB 

pa60Tbl ycTaHOBKH no cpaKTHqecKIIM 3HaqeHIIllM 3TOfO HanplllKeHIUI. L{Jll! 3TOfO 

11cnoJib3yeTcll 12-pa3pllJIHbiii 6noK ADC c naMl!TbIO 4K CJIOB. ll111pHHa 3TOro 

pacnpeneneullll He npeBbIIIIaeT 0.3% OT cpem1~ro 3HaqeHIIll Hanpl!JKeHIIll. 

CHCTeMa ynpaBJieHIIll HCllOJIHHTeJibHbIMII MexaHH3MaMH llOCTpOeHa Ha 6a3e 

MHOrocpyHKUHOHaJibHOfO MHKponpoueccopuoro 6JIOKa EY1ll!l-3m_ EYill!l-3 06ecneq11BaeT 

ynpaBJieHHe BCeMH IlOJIBHJKHblMH qacTl!MII JIHcppaKTOMeTpa, BblllOJIHeHHbIMH Ha OCHOBe 

IIIafOBbIX JIBHraTeJiell L{illH-200: 

a) TpexoCHblll fOHHOMeTp rKC-100 C Jlllana30HOM BpameHIIll ±180° OTHOCHTeJibHO 

BepTHKaJibl!Oll OCH lI ±25° OTHOCIITeJibHO JIBYX ropH30HTaJibHbIX oce11, 

6) MexaHH3M TOqHoro llOBOPO:a reJIHeBOfO KpHOCTaTa C o6pa3UOM BOKpyr BepTHKaJibHOii 

OCH, 

B) MexaHH3M llOBOpOTa a30THbIX KpHOCTaT0B C o6pa3UOM BOKpyr BepTHKaJibHOII OCH, 

r) MCXaHH3Mbl IlOBOpOTa JIBYX 6oJibIIIIIX llJieq cneKTpoMeTpa, 

JI) MexaHII3Mbl llOBOpOTa JIBYX MaJiblX llJieq cneKTpOMCTpa C ]leTeKTOpaMII, 

e) ueHTpaJibllblll CTOJI cneKTpoMeTpa. 

EoJibIIIIIe II MaJibie llJiequ cneKTpOMeTpa II MexaHII3M IlOBOpOTa feJIHeBOfO KpIIOCTaTa 

OCHameHbl 0ilTIIqecKIIMII ]laTqJIKaMII IlOJIOJKeHJill, a rOHHOMeTp II MexaHII3M 90Bop0Ta 

a30THOfO KpllOCTaTa HMeIOT "nporpaMMHbIII" ]laTqllK llOJIOJKeHIIll II KOHUeBblC 

BblKJIIOqaTeJIII, 11rpa10m11e pOJib ]laTqJIKOB IICXOJIHbIX llOJIOJKeHIIII. 

IIporpaMMIIpyeMbIH peryJil!TOp TeMnepaTypbl IIPT
181, IICTOqHJIK TOKa, HarpeBaTeJib, 

reJilleBblll H a30THbIH KpllOCTaT o6ecneqJIBaIOT 3a]laHHYIO TeMnepaTypy Ha IICCJieJ1yeMblX 

o6pa3uax. l13MepeHIIe TeMnepaTypbl OCYIIIeCTBJilleTCll TepMonapaMJI Me]lb-KOHCTaHTaH npH 

TeMnepaType 6onee SOK H MOHOKpllCTaJIJillqecKIIMII conpon1BJieHHl!MII Ml! 6onee· Hll3KIIX 

TeMnepaTyp. Crn61IJ1113aUIIll TeMnepaTypbl npolICXOJIIIT C ToqHOCTblO I'%. 

C11cTel\Ia TaKJKe JKOMllJieKTOBaHa nporpaMMHo-ynpaBJil!eMbIMll qeTb1pexKaI1aJibHOii 

nepecqeTKOH KC-014 11 TaiiMepoM KB-004, HMeIOmlIMll IIH.D;IIKaUHIO Ha nepet1Heii naHeJIII. 

IIPOrPAMMHOE OEECIIEl.J.EHHE 

B npouecce pa3pa6oTKH nporpaMMHoro 06ecneqe11Hl! cneKTpoMeTpa Tpe60BaJ10Cb 

o6ecneqHTb npoBe]leHne pa3JIIIqHblX BHJIOB ynpaBJieHIIll ll 113Mepe1111ii, npe,L\yCMOTpeHHblX 

np11 llCil0Jlb30BaJll!ll CHHM-2, ll B03MOJKH0CTb cpaBHHTeJibll0 JICrK0fO BB0/.la B nporpaMMY 

H0BbIX aJiroplITM0B np11 JlaJlbl!Cl!IIIeM pa3BIITHII CIICTCMbl. 

IIporpaMMHOe 06ecneqeH11e cneKTpoMeTpa CHHM-2 pa3pa6orn110 B BIIJle K0I\IIIJICKCa 

nporpaMM, cpyHKUIIOHaJibHO ,L\onoJIHllIOm11x .L\pyr 1-1pyra 11 06ccnc<nrna1ouu1x ,L\llaJior c 
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n0Jib30BaTeJieM. KoMilJieKC BKJIIO'laeT nporpaMMbl .!{.)Ill no.11roT0BKlf ClfCTeMbl K lf3MepeHlfl!M, 

TeCTHpoBaHlfl! HcnoJih3yeMoii annapaTyphI KAMAK, aBT0MaTH3aum1 npouecca npoBe)leHlfl! 

lf3MepeHHH, onepaTHBH0ro aHaJilf3a HaK0ilJieHlfl! )laHHh!X. 

3anycK maBHOH nporpaMMhI ocymecrnJilleTcll KoMaHJlOH SNIM2C. Ilp0Hcxo.11HT 

Ha'laJihHal! lfHlfUlfaJIH3aUlfl! ClfCTeMbl If Ha 3KpaHe PC n0llBJilllOTCll )IBa npllM0yroJihHhlX 

0KHa. JleBOe 0KH0 co.11ep,KHT MeHIO co cnHCK0M Bhin0JIHlleMblX nporpaMM, Ka,KJlyIO lf3 

K0T0pblX MQ,KHQ BbI6paTb no C00TBeTCTBYIO!UeMy H0Mepy lfJilf C n0M0!UhlO KJiaBlflll [i] If 

[ J.] BhUleJIHTh Tpe6yeMyw nporpaMMY H, tta,KaB [Enter], HHHUHHpoBath ee Bhin0JIHeHHe. 

IlpaBoe 0KH0 co.11ep,KHT HHCpopMaUHIO 0 C0CT0llHlflf ClfCTeMbl B TeKymHH M0MeHT 

BpeMeHH. 3Ta HHcpOpMaUlfl! xpaHHTCll B cneUHaJihH0M cpaHJie C0CT0llHlfll CHCTeMh! Ha )llfCKe. 

<I>aHJI llBJilleTCll o6mHM .!{Jlll Bcex nporpaMM If co.11ep,KHT ,11aTy, BpeMll tta'lana H K0HUa 

ll3MepeHHH, HMeHa cpaHJIOB .!{.)Ill cneKTp0B, TeMnepaTypy M0H0KpHCTaJIJIU'leCK0ro o6pa3ua, 

)laHHhle' 0 TeKymeM noJI0,KeHHH oceii fOHH0MeTpa If .11pyry10 Heo6xo)IHMYIO HHcpopMaUHIO. 

3ra HHcpopMaUlfl! o6HOBJilleTCll BO BpeMll pa6oThl CllCTeMbl no Mepe lf3MeHeHlfll ee 

C0CT0llHlfll. II03TOMY B CJiyqae c6oll B pa6oTe nporpaMMhl lfJilf annapaTypw M0,KHQ JierK0 

B0CCTaH0BHTh C0CT0llHlle nporpaMMHOH ClfCTeMbl H np0JIQJI)KlfTh ee pa60Ty c M0MeHTa, 

K0TOpblH 61,m 3acpuKCHpoBaH B cpaHJie C0CTOllHlfll. 

Pa3pa6oTanw cne.11y10mHe nporpaMMhI H3MepeHHH If ynpaBJiettull: 

1. YnpaBJieHHe .IIBJMll KaHaJiaMlf HaK0ilJieHlfl! cneKTp0MerpH'leCKOH HHcpopMaUHH tt 

perncTpaulfll M0HHT0pHoro C'leTa. 

YnpaBJieHHe ocymecTBJilleTCll C noM0!UhlO lfHTepaKTHBHhlX K0MaHJl. B HX 'llfCJI0 BX0)ll!T 

K0MaHJlbl Ha'laJia, npH0CTaH0BKH If np0JIQJI,KeHlfl! H3MepeHlfll, 3anHCH )laHHhIX Ha )IHCK (HMll 

cpaHJia BKJIIO'laeT ero nopll.llKOBhIH H0Mep, KOTOphIH MeHl!eTcll aBTOMaTH'leCKH). .[(Jlll 

Ka)l(Jloro KaHaJia HaK0ilJieHlfl! renepHpyeTCll CB0ll He3aBHCHMal! ceplfll HMeH cpaHJIOB, B 

K0T0phle 3anHCb1BaeTCll HaKallJIHBaeMal! no 3T0MY Kattany cneKTp0MeTpH'leCKal! 

HHcpopMaUlfll. 

YnpaBJieHHe Ka)l(Jlh!M lf3 KaHaJI0B HaK0ilJieHlfl! M0,KeT ocymeCTBJil!ThCll KaK He3aBHCHMC>, 

TaK If 0)IH0BpeMeHH0. .[(Jlll 3T0ro cymecrnyeT cneUHaJihHal! K0MaHJla Bb16opa pa6oqero 

Kanana. 

CymecrnyeT B03MQ,KH0CTh oprattlf30BaTb cepHIO lf3MepeHHH C 0)IHHM lf3 .IIBYX KaHaJI0B 

lfJilf 0)IH0BpeMeHH0 C .IIBYMll. CneUHaJihHal! KQMaHJla n03B0JilleT no,11roT0BHTh cepHIO, 

onpe)leJilfB K0JIH'leCTB0 H3MepeHHH B Hett, BpeMll HaK0ilJieHlfl! .11aHHhlX B Ka,KJl0M 

ll3MepeHHlf, lfHHUIIHp0BaTb Bhin0JIHeHHe cepHH, npH0CTaH0BHTh, np0JIQJI)KHTh HJIII 

npeKpaTHTh ee Bhlil0JIHeHHe. 

2. L{ucTaHUHOHHOe ynpaBJieHue Il0)IBll,KHblMlf 3JieMeHTaMlf cneKTp0MeTpa. 

YnpaBJieHHe o6ecne'lHBaeTCll 6JIOKOM ynpaBJieHlfll rnaroBblMH )IBHraTeJillMH (EYI.IlL{-3). 

IlporpaMMa n03B0JilleT npoBeCTlf Ha'laJihHYIO lfHHUlfaJIH3aUHIO HCn0JIHHTeJihHhlX 

MexaHH3M0B, nepeMeCTHTh Ka,KJlblH H3 HHX B 3a)laHH0e n0JI0,KeHile. B Ka'leCTBe 

K0HTp0JihHhlX T0'leK Ha fOHH0MeTpe lfCil0Jib3YIOTCll HMe101UHeCl1 Ha HeM K0HUeBbie 

BhlKJIIO'laTeJIH, ,11pyrne MexaHH3Mhl 0CHameHbl onTH'leCKHMH )laT'llfKaMlf. YnpaBJieHile 
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pa3roH0M II TopMo,KeHHeM rnaroBhIX JIBHraTeneii peantt3yercll annapaTHhIM cnoco6oM B 

EYIIIL{-3. 

3. YnpaBJieHue CHCTeMOH lf3Mepenlfl! H cTa6HJilf3aUHII TeMnepaTypb1 06pa1ua B a30TH0M 

H rentteBoM KpttocraTax. 

YnpaBJieHHe ocymecTBJilleTCll MHKponpoueccopHbIM 6JIOKOM peryJIHp0BaHlfl! 

TeMnepaTypbl (IIPT). B 3aBHCHM0CTH OT HCn0Jih3yeMoro TepMOOJieMeHTa n0Jih30BaTeJih 

BbI6HpaeT MHKponporpaMMY, K0T0pal! • llBJilleTC.ll cpaHJIOM Ha )IHCKe, II C n0M0!UhlO 

cneuuaJihH0H K0MaHJlhI 3arpJ,KaeT ero B IIPT. IlporpaMMa, pa6ora101Ual! Ha PC, no3B0JI.ller 

npttocTaH0BHTh pa60Ty MHKponpoueccopa .!{Jlll 3anecenlfl! B ero O3Y nosoii ynpaBJillIO!Uett 

HHcpopMaUHH (TeMnepaTypa 06pa3ua, T0'lH0CTh cra6HJIH3aUHH, THII KpH0CTaTa, 

MaKCHMaJihHhlH TOK narpeBaTeJI.ll). Ona CJie)IHT 3a rrpouecC0M CTa6HJII13auHII If BhlB0)IHT Ha 

3KpaH TepMHHaJia pe3yJihTaT pa60Thl MHKponporpaMMhl. 

4. YnpaBJieHHe lfMY-2. 

YrrpaBJieHHe lfMY-2 u6ecne'lHBaercll 6JioKOM EYlfMY. 3arpY30'lHh!M Mo.11yneM 

nporpaMMhl MHKponpoueccopa .llBJilleTCll cpaHJI Ha )IHCKe, KOTOpblH Il0Jib30BaTeJih 

3arpJ,KaeT B 6JIOK cneuHaJihHOH KOMaH)IOH. 

IIporpaMMa rro3B0JI.lleT o6ecne'lHTh BB0.11 H H3MeHenHe napaMeTpoB pa6oThI lfMY-2, 

BbI6paTh pa3JIH'!Hble pe,KlfMbl pa60Thl ycTaH0BKII, cpopMHPYll CJI0B0 ynpaBJieHlfl! II MOK 

ynpaBJillIO!Uett HHcpopMaUHH; 3apllJIHTh K0HJlencaTopnyw 6aTape10 .110 3MaHHoro 3Ha'leHlfl! 

nanpll,KeHlfl!; pacne1IaTaTh rpacpHK Hanpll,KeHlfl! 3apl1,11a 6aTapeI1 Ha TepM}!HaJie B BII)le 

Ta6JIHUhl, a npH Heo6XO)IHMOCTII coxpaHHTh ero B cpaHJie Ha )IIICKe. 

Ilpe.11ycM0TpeH0 Il3MepeHile If perncrpaulfll pacnpe.11eneHlfl! UHKJI0B pa60Thl HMnyJihCHOH 

MarHHTHOH ycraH0BKlf II0 BeJilf'lHHe cpaKTll'IeCKOro nanp.ll,KeHlfl! Ha KOHJleHCaTOpHOH 

6aTapee, Il3MepeHHe cpopMbl HMnyJihC0B T0Ka II pacnpe.11eneHlfl1 no BeJIIl'lHHe aMilJIHTYJlhl 

HMnyJihC0B T0Ka B MarHIITe. 

IIporpaMMa n03B0JI.lleT npoB0)IHTh cepIIIO Il3MepeHHH C MarHHTHOH ycTaHOBKOH. 

KoMaHJla n0)lfOT0BKH cepHH onpe.11eJI.lleT K0JIH'leCTB0 lf3MepeHIIH B cepHII, 3a)laer .!{Jlll 

Ka,KJloro H3MepeHlfll B cepHH BeJIIl'lHHy Hanp.ll,KeHlfl! Ha 6aTapee, M0MeHT 0TKpb!Tlfll 

BblilpllMlfTeJill, K0JIH'leCTB0 nponycKaeMbIX CTapT0B, .!{JllfTeJihH0CTh 3KCil03HUHH (B 

K0JIH'!ecrne cTaproB peaKTopa), HMena cpaHJioB .!{Jlll rpacpHKOB pacnpe.11eneHlfl! Hanp.ll,KeHiill, 

.!{.)Ill Il3MepeHHH cpopMbl HMnyJihC0B If pacnpe.11eneHlfl! aMilJilfTY)IHhIX 3Ha'leHHH HMnyJihC0B 

T0Ka B MarnHTe, .11aer B03M0,KH0CTh npH0CTaHaBJIHBaTb Il3MepeHlfl!. 

B npouecce pa6orb1 lfMY-2 nporpaMMa CJie)IHT 3a TeKymHMH coo6menlfl!MH OT 

EYlfMY, BhlB0)IIIT HX Ha TepMHHaJI nepC0HaJihH0ro K0MnhIOTepa. IlpH coo6meHHH 0 

nenpeJIYCMOTpeHHOH 0CTaH0BKe lfMY-2 Ha TepMHHaJI BhlB0,llllTCll Bee Heo6XO)llfMbie )laHHbie 

)IHarnocTIIKH 0 C0CT0llHHII ycraH0BKII. 

5. ABTOMaTil'leCKal! rrpocrpaHCTBeHHal! 0pHeHTaUlfll M0H0KpHCTaJIJI0B II0 HHTeHCHBH0CTlf 

.IIH!ppaKUHOHHhIX OTpa,KeHHH. 

OrrttcaHHe anropHTMa opHeHTaUHH, ero cpH3l!'leCKOe o6ocHOBaHHe If C0CTaB 

HCn0Jih3yeMoro 06opy.110BaHlfll npHBe)leHhl B pa6oTe
191 
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IloCJie npe.11BapIITenhHOH BII3YaJihHOH ycTaHOBKll Ha TOHHOMeTpe, IIO llHTeHCHBHOCTll 

pacceSIHHJI HeHTpOHOB Ha .!IByx KpHCTaJIJIOrpacpH'IeCKHX [UIOCKOCTl!X npoll3BO,!lllTCll B 

aBTOMaTH'IeCKOM pe)KIIMe TO'IHal! npocTpaHCTBeHHal! opueHTal.lHJI KpHCTaJIJia. 

Ilepe.11 Ha'IaJIOM opueHTal.lllll BBO.llllTCll Bee Heo6xo,!IIIMbJe llCXO,!IHhie napaMeTpbl, B 'IHCJIO 

KOTOpbIX BXO.lll!T BeJlll'IllHbl rnaroB .llJlll "rpy6oro" ll "TO'IHoro" CKaHHpOBaHHJI, ,!IIIaIIa30Hbl 

CKaHHpOBaHHJI IIO OCllM, .!IJIIITeJibHOCTb ll3MepeHHJI cneKTpa BO BpeMll CKa!IIIpOBaHHJI ll 

KOHTpOJibHOTO ll3MepeHIIll, IIOJIO)KeHHJI II IIIIIplIHbl OKOH BO BpeMeHHOM cneKTpe, 

HCIIOJlh3yeMbie Ml! IIOIICKa xapaKTepHbIX IIIIKOB, BeJill'IHHa yma Me)KJ:ly IIJIOCKOCTllMII. 

Ilpe.11ycM0TpeHa B03MO)KHOCTb KoppeKTIIpOBKll napaMeTpOB B npo1.1ecce opIIeHTal.llill ll 

npO,!IOJI)KeHHe ee 6e3 IIOBTOpeHHJI npe,!lbl.!IYil.lllX 3TaIIOB. 

Bo BpeMll· opueHTal.llill Ha 3KpaH J:lllCIIJiell BblBO.llllTCll coo611.1em!ll O Ha'IaJie O'Iepe,!IHblX 

3TaIIOB Op1IeHTaI.11Ill, .llJlll Ka)K,!loro H3MepeHHJI - llHqJOpMal.lHJI O IIOJIO)KeHirn oceiI 

roHHOMeTpa, C'IeT cneKTpa B OKHax, B KOTOpbIX O)KH,!laIOTCll .!IIIcppaKI.11IOHHhle IIHKll, 

BeJill'IHHa cpoHOBOro cqern. 3m )Ke llHqJOpMal.llill 3aIIIICbIBaeTCll B pemcTpaI.11IOHHblll cpaIIJI 

(npOTOKOJI), KOTOpblll MO)K!IO npOCMOTpeTh B npo1.1ecce opIIeHTal.llIII ll IIOCJie ee 

OKOH'IaHHJI. IlpoTOKOJI II03BOJ!ll~T CYJ:IIITb O XO.lie op1IeHTaI.11III ll npaBIIJlbHOCTll Bb16opa 

3Ha'IeHHH llCXO,!IHbIX napaMeTpOB. 

Ilocne ITpOBe.11eHHJ1 Bcex onepa1.1uiI ITO ITpocTpaHcrneHHOH opueHTal.llIII MO)KHO 

nporpaMMHO ycrnHOBHTh KpIICTaJIJI B JII06oe ITOJIO)KeHHe, Heo6XO,!lllMOe .!IJlll ITpOBe,!leHilll 

cpII3H'IeCKHX II3MepeHIIH. 

6. ABTOMaTII'leCKOe CHllTIIe· yrJIOBOII 3aBHCIIMOCTll J:1IIcppaKI.1HOHHOro paccel!HHJI na 

MOHOKpIICTaJIJiax. 

J])Il! 3TOro ITpOrpaMMHO 3a,!laeTCll Pll.ll ymoBblX ITOJIO)KeHHII ,!leTeKTOpa, ITPH KOTOpb!X 

cne.11yeT Bb!IIOJIHIITb ll3MepeHHJI, II BeJill'IIIHa MOHIITOpnoro C'IeTa, OITpe,!leJillIOll.lal! 

.!IJIIITeJibHOCTb II3MepeHHJI B Ka)KJ:IOM ITOJIO)KeHIIII. B ITpo1.1ecce II3Mepenuil: o6ecne'IHBaeTCll 

ITOBOpOT roHIIOMeTpa IIJIH KpHOCTaTa C o6pa3l.lOM BOKpyr BepTIIKaJlbHOH OCII Ha yron, 

paBHbIH ITOJIOBHHe yrna ITOBOpOTa ,!leTeKTopa. Ilpe.11BapHTeJibHal! opueHTal.lHJI 06pa31.1a 

BblIIOJIHlleTCll, KaK B IT.5. B pe3yJibTaTe ll3Mepenuil: ITOJiyqaeTCll Ha6op CITeKTpOB, o6pa6oTKa 

KOTOpb!X IT03BOJllleT nOJiyqHTb 3aBIICIIMOCTII llHTeHCIIBHOCTII II cpopMbl J:1IIcppaKI.1HOHHbIX 

ITHKOB OT yrna Eparra. 

7. I'pacpuqecKoe nporpaMMHoe o6ecne'IeHue 

J])Il! OITepaTIIBHOro aHaJIH3a HaKaIIJIHBaeMOH llllqJOpMal.llill ITporpaMMa .11aeT B03MO)KHOCTh 

Bb!BeCTII Ha 3KpaH TepMIIHaJia cneKTpbl B rpacpnqecKOM BH,!le. IlpII Bb!BO,!le CIIeKTpa Ha 

3KpaH BhI6IIpaeTCll HCTO'IHHK llHqJOpMaQIIll. lIM MO)KeT 6b!Tb cpai'm, MHHa KOTOporo 

onpe,!leJ!lleTCll aBTOMaTH'IeCKll, IIJIII 3Y, BXO.llllll.lee B COCTaB Ka)KJ:loro ll3 qlll3H'IeCKllX 

KaHaJIOB ( ofueM 3Y 3a,11aeTCll B mrrepaKTIIBHOM pe)Klll\le npu OITpe.11eneHllll KaHana 

HaKOIIJieHHJI ll xpaHHTCll B cpaIIJle COCTOllHHJI CllCTeMbI). CYil.leCTByeT B03M0)KHOCTb C)KaTHJI 

IIJlll paCTll)KeHHJI cneKTpa ITO BePTIIKaJill ll ropH30HTaJill, Bbl.lleJieHIIll HOMepoB KaHaJIOB, 

KOTOpble HY)KHO Bb!BO,!IHTb Ha 3KpaH; MO)KHO pacne'IaTaTh CITeKTpbl Ha ITpIIHTepe B BH,!le 

rn6m11.1. 
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I'pacpuqecKoe np0rpaMMHoe o6ecne'IeHne opraHH3oBaHo TaK, 'ITO ero pa6orn 

onpe,!lenl!eTCll COBOKyrrHOCTblO ITapaMeTpOB, KOTOpbie xpaHllTCll B CITel.lllaJlhHOM cpaIIJle_ 

ITapaMeTpOB II MOryT II3MeHllTbCll ITOJlb30BaTeneM B llHTepaKTIIBHOM pe)Klll\le (BCl!KOe 

II3MeHenne ITapaMeTpOB aBTOMaTH'IeCKll qJHKCHpyeTCll Ha ,!lllCKe B COOTBeTCTBYfOll.leM 

cpaIIJ1e). 

B naqane pa6oThI ITporpaMMa C'Il!ThIBaeT cpaIIJI napaMeTpOB (rnK )Ke KaK u cpai'm 

COCTOllHHJI CllCTeMbI), ll IIOJlh30BaTenb Bcerna Ha'InHaeT pa6oTy B TOM pe)Klll\le, KOTOpblll 

6b1Jl 3a,!laH IIOCJie,!IHHM. 

IlporpaMMHOe o6ecne'IeHHe cneKTpoMeTpa peaJIH30BaHO Ha ll3b!Ke IlaCKaJih, yrrpaBJieHHe 

anITapaTypoil: KAMAK ocYil.leCTBJilleTcl! nocpe,11crnoM ITaKern ITporpaMM, co3,11aHHh1x .llJlll 

IICIIOJlb3YeMOro B CIICTeMe KOHTpOJIJlepa Kpel!Ta KK-009. 

3AKJIIOlJEHlIE 

CneKTpoMeTpII'IeCKal! · CIICTeMa CHIIM-2 Ml! 11cCJie.110BaH11il: Ha lIEP-2 MarnnTHhIX 

COCTOllHHII ll cpa30Bb!X nepeXO.!IOB, HH.!IYl.lllpOBaHHbIX llMIIYJihCHhlM MarHHTHblM ITOJieM 

IT03BOJilleT npoBO,!IHTb CJIO)KHbie KOMIIJieKCHbie ll3MepeHHJI C llCIIOJib30BaHHeM ,!1HcppaKI.1Hll 11 

Heyrrpyroro KOrepeHTHOro paccel!HHJI Hel!TpOHOB. 

Co3.11amme nporpaMMHOe o6ecne'IeHHe II03BOJIIIJIO IIOJIHOCTblO aBTOMaTll311poBaTb 

npo1.1ecc qJH3H'IeCKIIX 113MepeHHII Ha cneKTpOMeTpe C B03M0)KHOCTblO KOHTpOJill ITapaMeTpOB 

pa60Tbl ycTaHOBKH Il BHeceHHJI Il3MeHeHHII B 3Ha'IeHHJI napaMeTpOB C IIOCJie.11y1011.1llM 

ITPO.!IOJI)KeHHeM H3MepeHIIH. 

3neKTpOHHoe 06opy.110BaHue CHIIM-2 II nporpaMMHoe 06ecneqe1111e cneKTpoMeTpa 

IT03BOJIIIJIH Bh!IIOJIHIITh IlCKJIIO'IHTeJibHO TO'IHhie H3MepeHHJI ITO KHHeT11Ke MarHHTHblX 

cpa30BblX ITepeXO,!IOB B aHTHcpeppoMarnHTHblX Be11.1eCTBax'
10

' Il no llH.!IYl.lllPOBaHHOMY 

BHelIIHHM MarHHTHblM ITOJieM aHTHcpeppoMarHHTHOMy yrropll.!IO'IeHHIO B Kp11CTaJIJiax
1111
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nepBOM cnyqae CTa61IJihHOCTb pa60Tbl KOMIIJleKca II03BOJIIIJla H3Mepl!Tb rHCTepe311CHble 

l!BJieHHJI C OTHOCHTeJibHOII umpHHOII neTJIH mcTepe3HCa 0.5%, 'ITO llBJilleTCll BeCbMa 

xopOlllllM TeXHH'IeCKHM .!IOCTil)KeHHeM, npHHllMal! BO BIIHMaHHe HMIIYJibCHblll xapaKTep 

MarHHTHOro ITOJ!ll u Heo6XO,!lllMOCTb ,!IJIIITeJibHOro Ha6opa CTaTHCTHKH. Bo BTOpOM cnyqae 

,!IOCTllrHYTa BblCOKal! 'IJBCTBHTeJibHOCTb B 113MepeHHllX IIHJ:IYI.IHpoBaHHOii 

aHTHcpeppoMarHHTHOII KOMIIOHeHTbl HOHOB Ho +J B HoFeO3, llBJllllOII.IHXCll B llCXO,!IHOM 

COCTOl!Hllll ITapaMarHHTHblMH. IlpH 3TOM ITOJiyqeHbl Ha,!le)KHhie pe3yJihTaTbl, Ha'IHHal! C 0.04 

MarHeTOHa Eopa Ha O,!IHH HOH, 'ITO COBepllleHHO He,!IOCTII)KllMO ,!IJ!ll KaKIIX-JIH6o .llpymx 

ll3BeCTHblX MeTO,!lllK ll CYil.leCTBYIOlIIHX B nayqHOM Mttpe cneKTpOMeTpOB. 
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