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1. BBE,[IEHHE 

B OHMY OHHH paspa6oTaH Kp~cTann-A~$paK~~OHH~~ cneKTpoMeTp 
/K,[IC/, npeAHa3Ha4eHH~~ An~ nposeAeH~~ 3Kcnep~MeHTos no A~arHoc­
T~Ke 3ap~AOSoro cneKTpa ~OHOS ~ ~X 4~Cna S 3neKTpOHHO-~OHH~X 
KOnb~aX KOnneKT~SHOrO yCKOp~Ten~ T~menblX ~OHOS. np~ 3TOM ~3Me­
p~eTC~ xapaKTep~CT~4eCKOe peHTreHOSCKOe ~3ny4eH~e ~OHOS, Haxo­
A~~~XC~ s 3T~x KOnb~ax. On~caH~e np~H~~na pa6oT~ K,[IC ~ ero 
3neKTPOH~K~ ynpasneH~~ ~ KOHTpOn~ ~MeeTC~ S pa6oTe/l/. 

B AaHHO~ cTaTbe on~caH~ CTPYKTypa ~ np~H~~n Ae~cTs~~ cneK­
TpocKon~4ecKo~ 3neKTpOH~K~, nOAP06HO paccMaTp~sa~TC~ HeKOTOp~e 
6noK~, pa3pa6oTaHH~e S AOnOnHeH~e K CTaHAapTHO~ 3neKTpOH~Ke. 
B cTPYKType cneKTpocKon~4ecKo~ 3neKTPOH~K~ HaXOA~T oTpameH~e 
TO, 4TO cneKTpOMeTp MOmeT ~3Mep~Tb KaK aMnn~TYAH~e, TaK ~ spe­
MeHH~e cneKTP~ nocTynneH~~ co6~T~~. 

np~MeHeH~e 3HeprOA~cnepc~oHHoro AeTeKTopa nosson~eT secT~ 
~3MepeH~e OAHOSpeMeHHO An~ HeCKOnbK~X nop~AKOS OTpameH~~. np~ 

~TnM T~PXK~~~nh~~~ ~~~nu~~Tn~ ~~~nPna~T rnP~T~~! T~~V ~?~~~~~ 

ycTaHosneHHbtx nop~AKOS OTpameH~~ APYr oT APYra. ,[lanee npeACTas­
neHa c~cTeMa nporpaMMHoro o6ecne4eH~~ MASTERBRAGG An~ see~ 
~3Mep~TenbHO~ ~ ynpasn~~~e~ 3neKTpOH~K~ cneKTpOMeTpa. 

2. CnEKTPOCKOnH4ECKAH 3nEKTPOHHKA 

B~6op cocTasa cneKTpocKon~4eCKo~ 3neKTPOH~K~ npo~sseAeH 
TaK~M o6pa3oM, 4To6~ s~nonH~n~cb cne~~$~4eCK~e Tpe6osaH~~. He­
o6xoA~Mbte An~ ~3MepeH~~ cTpyKTYPHbtX npo~eccos ~ npo~eccos 

S3a~MOAe~CTS~~ S o6on04KaX S~COKO~OH~3~posaHH~X aTOMOS 3neK­
TpOHHO-~OHH~X Kane~ ycKop~Ten~ T~men~x ~oHos OHHH. KpoMe Taro, 
s~6paHH~~ COCTas 3neKTpOH~K~ n03SOn~eT ~CnOnb30SaTb cneKTpOMeTp 
s 3KCnep~MeHTax no $n~opec~eHTHOMY sos6ymAeH~~ npo6 An~ aHan~sa 
APYr~x ~CT04H~Kos ~3ny4eH~~ ~ An~ 3Kcnep~MeHTos c ny4KaM~ ycKo­
peHH~x T~men~x ~OHOS. 

6noK-cxeMa per~cTp~py~~e~ 3neKTPOH~K~ noKa3aHa Ha p~c. 1. ,[In~ 
~3MepeH~~ OTpameHHOro Kp~cTannoM KSaHTosoro ~3ny4eH~~ ~cnonb­
syeTc~ 3HeproA~cnepc~OHH~~ AeTeKTop ~sny4eH~~ /s~6op KOToporo 
o6cymAaeTC~ s pa6oTe 121 I. c~rHanbl c AeTeKTOpa n~OCTyna~)T Ha 
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PHc.I. BnoK-cxeMa perHCTpHpyro~eH 3neKTPOHHKH. 

npeAye~n~Tenb nY, ewxoAHo~ c~rHan KoToporo yc~n~eaeTeR cneKTpo­
cKon~4ecK~M yc~n~TeneM /Y/. Ye~neHHW~ ~ e¢opM~poeaHHW~ e~rHan 
npeo6pasyeTeR eneKTpocKon~4ecK~M AUn. Pa6oTa AUn sanpe~aeTeR 
e~rHanoM MepTeoro epeMeH~ yeKop~TenR ~ paspewaeTeR TOnbKo 8 ne­
P~OA yeKopeH~R sneKTpoHHo-~oHHoro KOnbua. AUn BWAaeT e~rHan 
MepTBOrO BpeMeH~, eKnaAbiBa~~~~eR ~3 MepTBOrO epeMeH~ yCKOp~TenR, 
epeMeH~ npeo6pasoeaH~R e AUn, epeMeH~ pa6oTbl TpexKaHanbHoro 
4VllVIJUI:luro aHan~saTopa /JKA/ ~ epeMeH~ san~c~ pesynbTaTa npeo6pa­
soeaH~R ~ aHan~sa e 6y¢ep /T/n/. 3ToT c~rHan MepTeoro epeMeH~ 
nocTynaeT Ha BXOA Ta~Mepa /T/ ~ npepweaeT C4eT epeMeH~ AnR U~Kna 
~3MepeH~R, KOTOpW~ np0~3BOA~TeR np~ AaHHOM yrnOBOM nono~eH~~ 
cneKTpOMeTpa. 

Pa6oTa AUn sanpe~aeTeR TaK~e TOrAa, KOrAa napaMeTpw c~cTeM 
nos~u~oH~poeaH~R, KOHTponR eaKyyMa, cTa6~n~sau~~ TeMnepaTYPbl 
HaXOARTCR BHe AOnycT~MWX OTKnOHeH~~. 3TO BpeMR np~6aBnReTCR 
K MepTBOMy BpeMeH~ C~CTeMbl. AnR TOrO, 4T06bl np~ pa6oTe. cneKTpo­
MeTpa C YCKOp~TeneM Ka~AOMy per~CTp~pyeMOMy C06biT~~ MO~HO 6bin0 
np~CBO~Tb BpeMeHHyiO MeTKy, KOTOpaR AaeT ~H¢OpMaU~IO 0 MOMeHTe 
per~cTpau~~ aHan~s~pyeMoro KBaHTa ~sny4eH~R no OTHoweH~IO K Ha4a­
ny HaKonneH~R ~OHOB B 3neKTpOHHOM KOnbue, B MOMeHT HanycKa rasa 
B KOMnpeccOpHy~ KaMepy Ha4~HaeT pa6oTaTb C4eT4~K BpeMeH~ C TaK­
TOBO~ 4acToTo~ 1 Mfu. B Ha4ane npeo6pasoeaH~R e AUn, T.e. e Mo­
MeHT noeTynneH~R co6wT~R, coeTORH~e c4eT4~Ka nepen~cweaeTCR 
B npOMe~yT04HYIO naMRTb /nn/ ~ OTC~Aa nepeHOC~TCR nocne OKOH4aH~R 
npeo6pasoeaH~R ~ aHan~sa e 6y¢epHy~ naMRTb c np~6aeneH~eM 
e CTapw~x paspRAax HOMepa KaHana, coenaAa~~ero c aMnn~TYAO~ 
co6wT~R. Ecn~ HOMep co6wT~R He coenaAaeT c HOMepoM OAHOro ~3 
Tpex san~caHHwx e aHan~saTope KaHanoe IAnR 3 pasn~4HWX nopRAKOB 
OTpa~eH~R/, TO OHO OT6paebiBaeTeR. KOrAa 6y¢ep /eMKOCTbiO 256 enos 
no 16 6~T/ sanonHeH, ero COAep~~Moe nepen~eweaeTCR e onepaT~BHy~ 
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PHc.3. BnoK-cxeMa TaHMepa. ~ 

PHc. 2. IlepmpepHHHble yc TpoH­
CTBa 3BM MERA-60/30. 

naMRTb 3BM MERA-60/30. 0Te~Aa ~H¢opMaU~R nepeHoe~TeR Ha MarH~T­
HY~ KaeeeTy ~n~ r~6K~~ A~CK. noM~MO per~cTpau~~ ~H¢opMau~~ 

o6 3Hepr~~ ~ epeMeH~ noeTynneH~R eo6biT~R B03MO~Ho TaK~e npo~s­

BOA~Tb e4eT eo6wT~~. nonaAa~~~x e yeTaHoeneHHWe A~anasoHw 
aMnn~TYA· AnR 3Toro ~MeeTeR no OAHOMY e4eT4~KY AnR Ka~AOrO 
nopRAKa OTpa~eH~R /C4/, 4TO AaeT B03MO~HOeTb nony4~Tb npoeTO~ 
aMnn~TYAHW~ eneKTP no npoweAW~M yrnoewM nono~eH~RM /KaHanaM/ 
eneKTpOMeTpa. 

AnR 3Kenep~MeHTOB ¢nii>OpeeueHTHOrO B036Y~AeH~R ~ OnbiTOB Ha 
ny4Ke TR~enwx ~oHoe TaKo~ cneKTP 6es epeMeHHWX paenpeAeneH~~ 
CUOWT~~, KaK npae~no, AOeTaT04eH. ~WAa4a onepaTopy nony4eHHWX 
aKTyanbHbiX 3Ha4eH~~ ~3MepeH~~ npo~3BOA~TeR Ha ueeTHO~ A~cnne~ 

IU.LV, ~so6pa~a10~~~ e sae~e~MOCT~ OT Bbi6paHHoro pe~~Ma eeeb 
~3MepReMw~ eneKTP ~n~ 4aeTb ero, a TaK~e TeKy~~e 3Ha4eH~R 

aMnn~TYA no TpeM nOPRAKaM OTpa~eH~R. 
B 6yAy~eM nnaH~pyeTeR oey~ecTB~Tb eBR3b M~H~-3BM MERA-60/30 

c 3BM CM-4, KOTopaR y~e ~MeeT npRMY~ eeR3b e 3BM T~na CDC-6500, 
a e 6yAy~eM 6yAeT eeRsaHa ~ e 3BM EC-1060. 

TaK~M o6pasoM eTaHoB~TCR B03MO~HWM nepeAaBaTb pesynbTaTbl 
~3MepeH~~ K 6onbWO~ 3BM AnR BT0p~4HO~ o6pa60TK~ ~ BW3WBaTb AaH­
HWe o6pa6oTK~ K MeeTy npoeeAeH~R 3Kenep~MeHTa Ha nep~¢ep~~Hwe 
yeTpo~cTea 3BM MERA-60/30 /eM. p~e.2/. Aanee on~eweaiOTeR sneK­
TpOHHwe 6noK~, paspa6oTaHHwe e y4eTOM eneu~anbHwx Tpe6oeaH~~ 
AnR AaHHoro eneKTpoMeTpa. OeTanbHWe eep~~Ho npo~3BOA~Mwe 6noK~ 
n~Wb ynOM~HaiOTeR no Mepe He06XOA~MOeT~. 

2.2. Ta~Mep 

B Ta~Mep, ~so6pa~eHHW~ Ha p~e. 1 ~ 3, no KOMaHAe KAMAK Aena­
eTeR 3an~eb BpeMeH~, B Te4eH~e KOTOporo AeTeKTOpOM np0~3BOARTCR 
~sMepeH~R AnR Ka~Aoro KaHana /yron 8 /. BpeMR MO~Ho ycTaHOB~Tb 
B npeAenax OT 1 MKe AO 99 C. onOK BWAaeT c~rHan paspeweH~R 
~3MepeH~R. no OKOH4aH~~ e4eTa BpeMeH~ 3TOT e~rHan OCTaHaBn~eaeT 
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NAF 

W1 
W24 

Z1 
:b 

pa6oTy per~cTp~py~~e~ 3neKTpoH~Kl-1. HMnynbc paapeweH~R YAnl-1HR­
eTCR Ha MepTBOe BpeMR Cl-1CTeM~ per!-1CTpa~~~ C06~T~~. nOCTyna~~l-1X 

Ha BXOA Ta~Mepa. no OKOH4aH~~ C4eTa speMeH!-1 6noK BbiAaeT 3anl-1Cb 
LAM, 4TO cny~~T Cl-1rHanoM AnR nepexoAa K cneAY~~eMy nono~eH~~ 
lyrny 0' I cneKTPOMeTpa. 

6noK paapa6oTaH AnR cny4aR, KOrAa 3HeproA~cnepc~oHH~~ AeTeK­
;~;::: ~~::;.~2~;;.:7 V7~Uii\~i-,n06 1'\.can 1 u~u~ Vl;jJfYYt!Hlt!e, OTHOC.Rll\eeC.R K He­

CKOnbK~M lAO 31 nopRAKaM OTpa~eH~R ~ aMnn~TYAa C~rHanoB KOTOp~X 
npeo6paaosaHa AUn. OH AaeT aoaMo~HOCTb T04Ho~ ycTaHoBK~ aepxH~x 
~ H~~H~x rpaH~~ Tpex KaHanoa nporpaMMH~M nyTeM ~ noaaonReT 
o6o~T~Cb M~H~ManbH~M~ annapaTypH~M~ aaTpaTaM~. Tpe6osaH~e ~3Me­

HeH~R nono~eH~R rpaH~~ KaHanoa nporpaMMH~M nyTeM B03H~KaeT 

noToMy, 4TO Ka~AO~ yrnoao~ nos~~~~ lyron 0 I cneKTpoMeTpa cooT­
seTcTsyeT CBOR 3Hepr~R OTpa~eHH~X KBaHTOB. KaHan~ paCC4~T~Ba­

~TCR C nOMO~b~ cneAY~~~X OTHOWeH~~: 

E = Emin (d) (n. - ..L ), 
sinO 1 2 

rAe E - H~~HRR rpaH~~a, a tiE - w~p~Ha KaHana, n i - nopRAOK 
OTpa~eHMR, d - Me~nnOCKOCTHOe paCCTORHMe Kp~CTanna OTpa~aTenR, 

E min( d) - 3Hepr~R nepaoro nopRAKa OTpa~eH!-1R AnR AaHHoro d j..1 e. 
6noK-cxeMa aHan~aaTopa npeACTasneHa p!-1c.4. TpeMR ~l-1KnaMM 

aan~CI-1 BHOCRTCR AaHH~e Wl +W24 0 H~~H~X rpaH~~aX KaHanoB 
IWl + Wl2l ~ ~X Wl-1pMHe IW13 + W241. nocne OKOH4aH~R npeo6paaoaa­
H~R a AUn nocneAHI-1~ B~AaeT c~rHan roTOBHOCTI-1 IRTI ~ a aHan~aa-
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TOf.le Ha4!-1HaercH ~V1KJ1 cpasHeH!-1R noc.Tyn1-1swero OT AL\n cnosa 
/Dl · 0121. 0AHOBpeMeHHO aHanH3aTOp B~AaeT CHrHan MepTBOrO Bpe­
MeHH /DT/. 

B 6noKe npoH3BOAHTCR cpasHeHHe npHno~eHHOro cnosa c Ka~AbiM 

H3 aanHCaHH~X KaHanos. np~ COBnaAeHHH B~AaeTCR ~MnynbC Ha OAHOM 
H3 Tpex s~XOAOB IZl, Z2, Z3/, npeAHa3Ha4eHH~x AnR noAKn~4eHHR 

C4eT4HKOB, KOA~pyeTCR HOMep 3TOrO KaHana /Dl5, Dl6/ H B~AaeTCR 
cHrHan roTOBHOCTI-1 /TRI nepeAa41-1 6y$epy. B 6y$ep aan~c~saeTcR 
HOMep KaHana /2 61-1T/ 1-1 BpeMeHHaR MeTKa /14 61-1TI KaK OAHO 
16-paapRAHOe cnoso. nocTyna~~~~ Ha aHan!-13aTop oT 6y$epa c1-1rHan 
113anl-1Cb OKOH 4eHa" IACI CT!-1paeT Cl-1rHan MepTBOro speMeHI-1 1-1 OTKPbl­
saeT BXOA AnR cneAYD~ero cHrHana /RT/.noApo6Hoe on1-1caHV1e pa6oT~ 

6 /3/ noKa AaHo s · 

2.4. 5noK ynpasneH~R 

3TOT 6nOK B~pa6aT~B8eT speMeHH~e MeTKI-1, KOTOp~e npl-1CBa!-1Ba­
~TCR Ka~AOMY per~CTp!-1pyeMOMy peHTreHOBCKOMY KBaHTy, 1-1 CTaB~T 

3Tl-1 MeTKI-1 B COOTBeTCTBHe C l-1MnynbCOM, MapKI-1PY~~l-1M MOMeHT 3anyc­
Ka raaa s KOMnpeccopHy~ KaMepy, T.e. c Ha4anoM c6opa l-10HOB 
8 KOnb~e KonneKTHBHoro ycKOP!-1TenR, a AD 3Toro B~AaeT c~rHan 
aanpeTa npeo6paaosaH!-1R AUn. Aanee oH np!-1Hl-1MaeT OT TpexKaHanb­
Horo aHan1-1aaTopa KOA KaHana, CBR3blsaeT era c apeMeHHO~ MeTKO~ 
B OAHO CnOBO 1-1 nepeAaeT B 6y$epHy~ naMRTb. B HeM COAep~aTCR 
CnPnVIOIIItAP ffiyHKII_IIIOHHnhHhiP y'=tnhl• r'){PM.::'I riAH'tL!"'r\~IA~.=ti~IAIA r I~IAV_nr.M 

yCKOp!-1TenR, reHepaTOp 1 Mr4, C!-1HXpOHH~~ C4eT41-1K, npOMe~yT04HaR 

naMRTb, $OpM!-1pOBaTenb CTpo6a 3an!-1CI-1 B 6y$epHy~ naMRTb, C4eT41-1K 
co6~TI-1~ 1-1 l-1H~eK~l-1R. 5onee noAp06Hoe on1-1CaH1-1e pa6oT~ 3Toro 6noKa 
COAeP~l-1TCR B/4/ · 

3. CHCTEMA nPOrPAMMHOrO 06ECnE4EHHR MASTERBRAGG 

nporpaMMHOe o6ecne4eHMe 3neKTPOH~K~ ynpasneH~R, ~3MepeH~R 
1-1 KOHTponR npo~3BOA~TCR nporpaMMHO~ c~cTeMo~ MASTERBRAGG, 
COCTOR~e~ 1-13 nporpaMMH~X MOAyne~ AnR pa3n~4H~X 6noKOB, 3aAa4 
o6pa6oTKM, B~Aa41-1 AaHH~X, B~30Ba 1-1 KOOPA~Ha~l-11-1 3TMX MOAyne~ 
Me~AY co6o~. nporpaMM~ Han~caH~ B OCHOBHOM Ha R3~Ke $OpTpaH-IV. 
AnR o6pa~eHMR K KAMAK McnonbayDTCR nporpaMM~ Ha acceM6nepe. 

CTpyKTypa CMCTeMbl MASTERBRAGG ~ao6pa~eHa Ha p~c. 5. nporpaMMa 
!NIT npOMSBOA1-1T MHM~ManM3a~M~ 3neKTPOHMKI-1 1-1 BOCCTaHOBneH!-1e Ha-
4anbHbiX ycnOBI-1~ AnR nporpaMM. nporpaMMa READIN opraH!-13yeT Ha-
4anbH~~ AManor 1-1 Tpe6yeT aaAaH~R scex nepeMeHH~x napaMeTpos, 
onpeAenR~~~x pa6oTy cneKTpoMeTpa. 

D 

NZ 

K HMM OTHOCRTCR: 
- Me~nnOCKOCTHOe paCCTORH~e KpMCTann-aHan~3aTopa, 

- 41-1CnO OAHOBpeMeHHO !-13MepReM~X nOpRAKOB OTpa~eH~R, 
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N(I) 
DTHETA I, 2 

DPRES 

DTEMP} 
EMIN 
EMAX 
TMESS 
THE TAX 
THE TAP 
INTER 

REGIM 
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- HOMepa 3T~X nopRAKOB, 
- AOnycT~MaR ow~6Ka yrna AnR noa~~~oH~poaaH~R 

Kp~cTanna, 

- AOnyCT~MOe OTKnOHeH~e AaBneH~R B cneKTpOMeTpe, 
- AOnycT~MaR ow~6Ka cTa6~n~aa~~~ TeMnepaTyp~, 

- H~~HRR ~ BepXHRR rpaH~~~ 06naCT~ ~3MepeH~R, 

- apeMR ~3MepeH~R Ha Ka~AO~ noa~~~~. 

- yrnoao~ war a pe~~Me no~cKa n~Ka, 
- war a pe~~Me ~3MepeH~R n~Ka, 
- 0 - pa6oTa cneKTpoMeTpa 6ea Kan~6poaK~ ~HTep-

¢>epoMeTpa, 
- 1 - C Kan~6pOBKO~, Tpe6yeTCR BBOA AOnOnH~TenbH~X 

aen~4~H, 

- NPEAK - 4~cno n~H~~, no KOTOPbiM npo~3BOA~TCR 
Kan~6pOBKa, 

- E(I) - 3Hepr~R 3T~x n~H~~. 
- NPOL - cTeneHb non~HoMa Kan~6poaK~, 
- napaMeTp~, onpeAenR~~~e pe~~M pa6oT~ cneKTpo-

MeTpa /eM. p~c.6/, 

:~ 

- 1 - ~3MepeH~e no aceMy A~anaaoHy EMIN -o- EMAX 
c waroM THETAP, 

- 2 - ~3MepeH~e a A~anaaoHe Haxo~AeH~R n~Ka npo~a­
BOA~TCR c waroM THETAP, a ocTanbHbiX cny4aRx -
c THETAX, 

- 3 - no~cK n~Ka c waroM THETAX, nocne ero Haxo~­
AeH~R - aoaapaT a Ha4ano A~anaaoHa n~Ka ~ no­
BTOpHoe ~3MepeH~e ero c waroM THETAP. 

AnR Kan~6poaK~ ~HTep¢>epoMeTpa a~a~aaeTcR nporpaMMa INTER. 
C noMO~b~ noAnporpaMMbl SEARCH npo~3BOA~TCR ~3MepeH~e Kan~6po­
B04Horo cneKTpa. B o6nacTRX 

arcsin ( 20 · E(I) 
1,239 . N (I) 

) - (3 a+ G).::; 8 i S arcsin ( 20 . E(I) ) + (3a + a) 
1,239 · N(I) 

OH ~3MepReTCR waroM THETAP, eo acex ocTanbHbiX - THETAX. a­

A~cnepc~R peHTreHoacKoro pe¢>neKca, G - nocTORHHaR, a~6~paeMaR 
B 3aB~C~MOCT~ OT CBO~CTB AaHHOrO Kp~CTann-aHan~3aTOpa ~ ycnoa~~ 

• • • 
p 

REGIME= 2 

• . • • 
Po Pu p 

REGIME=1 

p 

.... . . . 

. .· • 
Po 

3KCnep~M€HTa. napannenbHO C pe­
r~CTp~pyeM~M~ co6wT~RM~ aan~c~­

aa~TCR noKa3aH~R ~HTep¢>epoMeTpa. 

noAnporpaMMa CALIBR onpeAe­
nReT pacnono~eH~e n~Koa no MeTo­
AY Ha~MeHbW~x KBaAPaToa. 
nporpaMMa CHIQI no noKa3aH~RM 
~HTep¢>epoMeTpa onpeAenReT 3Ha4e­
H~e yrna 8 , no peaynbTaTaM 
CALIBR - 3Hepr~~. 

nporpaMMa POSI nocne OKOH4a­
H~R Kan~6poaK~ ycTaHaan~aaeT _ 
cneKTpoMeTp a Ha4anbHy~ noa~~~~ 
~3MepeH~R EMIN. 

C noMO~b~ nporpaMM~ POSP 
cneKTpoMeTp ycTaHaan~aaeTcR AnR 
~3MepeH~R cneKTpa np~ a~6paHHOM 
nporpaMMO~ pe~~Me REGIM. 

noAnporpaMMa POSI ynpaanReT 
waroa~M AB~raTeneM no aaAaHHOMy 
pe~~MY ~ 3Ha4eH~RM ~HTep!f>epo­

MeTpa, a TaK~e no AOnyCT~MOMy 
OTKnoHeH~~ DTHETAI. 

PHc. 6. PeJKHMbi pa6oTbi crreKTpo­
MeTpa. 
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noAnporpaMMa PIEZO onpeAenAeT 3Ha48HHA KOppeKTHP08KH yrna 
nono~eHHA KpHcTanna 8 AOnycTHMOM AHana3oHe DTHETA2. 

PSPALT 8bJgaer KOMaHAbl H onpeAenAeT AaHHbJe AnA ycraH08KH pa3-
Mepo8 ~ene~ BXOAHO~ H A8TeKTOpHO~ AHa¢parM 8 COOT88TCT8HH C AaH­
H~M yrno8~M nono~eHHeM. 

nporpaMMa READP npOH380AHT cneKTPOCKOnH48CKHe H3MCpeHHA, 
npH 3TOM: 
- noAnporpaMMa LEVEL 3anHC~8aer 8 rpexKaHanbH~~ aHanH3aTop 
noporo8oe 3Ha4eHHe H WHPHHY KaHano8 no aMnnHTYAe /r.e. 3HeprHH/ 
AnA 3aAaHHbiX N(I) H e ; 
- noAnporpaMMa TIME 3aAaer Ta~Mepy 8peMA 113MepeHHA H ycTaHa8nH-
8aeT KOHe~ H3MepeHHA no AaHHO~ n03H~HH 0 . 

nporpaMMa GRAPH 8b1AaeT Ha ~88THO~ AHCnne~ H3MepA8Mbl~ cneKTp 
8 3aAaHHOM MaCWTa6e /nHH8~H~~, norapH$MH48CKH~, K8aApaTH4H~~/, 
KOnH48CTBO co6~TH~ /no OCH y I H KOnH48CT80 KaHano8 e 
/no OCH X/. 

nporpaMMa MO~eT H306pa~aTb OAH08peMeHHO cneKTP~ Tpex nopAAK08 
OTpa~eHH~ H TeKy~He 3Ha4eHHA H3MepeHH~X 88nH4HH, a TaK~e cneKTp 
cpa8H8HHA. 3anHCb cneKTp08 Ha MarHHTHY~ KacceTy HnH rH6KH~ AHCK 
npOH380AHT noAnporpaMMa SAVE. 

nporpaMMbl TEMP H VAK cny~aT AnA cra6HnH3a~HH TeMnepaTypbl 
/H3MepeHH8, paC48T KOppeKTHp08KH H 8~Aa4a/ H KOHTpOnA 3a Aa8ne­
HH8M. 

nporpaMM~ nepBH4HO~ o6pa60TKH pe3ynbTaT08 H3MepeHH~: 
CHIQP OnpeAenAeT n03H~HH nonyWHPHH~ H OTHOCHTCnbH~e HHT8HCH8-

HOCTH nHK08. 
TERM Aaer 803MO~HOCTb 8b1Aa4H pe3ynbraTo8 no CHIQP Ha ~8eTHO~ 

AHCnne~. 

RESULT ynopAA04H8aer H3MepeHHble cneKTPbl, nepenHCbl8aeT HX 
Ha COOT88TCT8Y~~He HOCHTenH HH¢opMa~HH H/HnH TpaHC¢OpMHpyeT HX 
8 6onbWYIO 3BM. 

SPEAK opraHH3yer AHanor c APYrHMH 3BM AnA nepeAaYH AaHHbiX 
H HX AanbHe~we~ o6pa6oTKH. 

nporpaMMa WAIT cnpaWH8aeT Heo6XOAHMOCTb AanbHe~wero H3Mepe­
HHA, nepeXOAHT K HaYanbHOMy AHanory HnH 3aKaH4H8aeT pa60Ty. 

3AKJ1104 E H ~1 E 

AononHeHHe craHAaprHo~ cneKrpocKonHYecKo~ 3neKrpoHHKH 6noKaMH 
AnA rpexKaHanbHoro aHanH3a, cYera 8peMeHH nocrynneHHA co6~TH~ 
H HCnOnb308aHHe npOMe~yT04HO~ naMATH /6y¢epa/ AnA OAH08peMeHHOrO 
xpaHeHHA 8p8M8HHO~ H KaHanbHO~ /aMnnHTYAHO~/ HH¢OpMa~HH Aaer 
803MO~HOCTb HCnOnb308aTb CneKTpOMeTp KaK AnA aMrlnHTYAHO-BpeMeH­
HOrO, TaK H AnA npOCToro aMnnHTYAHOrO aHanH3a OAH08peMeHHO AnA 
TpeX nopAAK08 OTpa~eHHA H3ny4eHHA npH nonHOM aBTOMaTH3HP08aHHH 
npo~ecca H3MepeHHA. 3TO paCWHpAeT 803MO~HOCTH npHM8H8HHA 
KpHCTann-AH¢paK~HOHHOro cneKTpOMeTpa H 3¢¢eKTH8HOCTb H3MepeHH~. 

8 

nporpaMMHaA CHCTeMa OpraHH3yeT npo~eCC~ ynpa8n8HHA cneKTpo­
M8TpOM, nep80Ha4anbHO~ KanH6p08KH, CHATHA H nep8H4HO~ 06pa60TKH, 
a raK~e 8~Aa4H cneKrpo8. 
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Kappaw r. H AP· 

H3MepHrenbHaR 3neKTPOHHKa H nporpaMMHOe o6ecne4eHHe 
KPHCTann-AH~paK~HOHHOrO cneKTPOMeTpa, 
pa6oTa~ero Ha nHHHH C MHHH-38M 

P13-83-473 

AnP npo8eAeHHR 3KCnepHMeHT08 no AH8rHOCTHKe 38PRA080rO cneKTpa 8 3neK­
TPOHHO-HOHHWX KOnb~ax KOnneKTH8HOro ycKOPHTenR OHMY OHRH Ha ocHo8e H3MepeHHR 
XapaKTepHCTH4eCKOrO peHTreH08CKOrO H3ny4eHHR HOH08 pa3pa60T8H KpHCTann­
AH~paK~HOHHWH cneKTpOMeTp. 

0nHCW8aercR cneKrpoMeTpH4ecKaA 3neKTPOHHKa, KoropaR Aaer 803MO*HOCTb pe­
rHCTPHP08aTb MOMeHTW 8peMeHH noCTynneHHA C06WTHH, np080AHTb aMnnHTYAHWH aHa­
nH3 H pewaTb npHH8Ane*HOCTb C06WTHH K OAHOMY H3 Tpex nOPRAK08 OTpa*eHHA, 
8 KOTOPWX OAH08peMeHHO 8eAeTCR H3MepeHHe. ~anee npeACTa8neHa CTpyKTypa CHC­
TeMW nporpaMMHOrO o6ecne4eHHA AnA 88TOMaTH3HP088HHOrO ynpaeneHHA cneKTpo­
MeTpOM C nOMO~b~ MHHH-38M. 

Pa6ora 8wnonHeHa 8 OrAene H08WX MeTOA08 ycKopeHHR OHRH. 

Karrasch G. et al. Pl3-83-473 
Computer Controlled Measuring Electronics 
and Soft-Ware Package 
for a Crystal Diffraction Spectrometer 

For experiMents on the analysis of the ion charge spectrum in electron­
ion rings of the collective electron-ring accelerator of the Division of New 
Acceleration Methods (JINR),based on the measurement of the characteristic 
X-rays of ions,a crystal diffraction spectrometer has been developed.The Mea­
suring electronics is described,which allows to registrate the time momentuM 
when the X-ray occurs, to analyze the amplitude spectrum and to select the 
reflex order, in which the measurement is provided. The structure of a soft­
~are package for the automatical spectrometer control on-line with a mini-

omputer is described. 

The investigation has been performed at the Department of New Methods 
of Acceleration, JINR. 
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