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BBEAEHHE 

B nB3 OHRH 6Yn COaAaH ABYMepHWH aBTOMaTH3HPOBaHHYH peHTreHoac
KHH AeTeKTop APA-1 11 •21 , npeAHaaHa4eHHWH AJl.A perHCTPa14HH AHC!JpaK
qHOHHOH KapTHHW OT MOHOKpHcTannoa 6enKoa. AeTeKTop eowen a ocHoey 
pettTreHOBCKOro A11(j)paKTOMeTpa 13·41 , coaAaHHoro a KK AH CCCP; oH 
003BOnHII COKpaTI1Tb epeMR npOBeAeHI1R A11C!JpaK4110HHWX 3KCnePHMeHTOB 
B 50 pa3 np11 COOTBeTCTBY~eM YMeHbWeHHH A03W o6ny4eHI1.A o6pa314a 
no CpaaHeH1110 C HaKIIOHHbiM OAHOKaHaiibHWM AHC!JpaKTOMeTpOM /&I. npH60p 
AaeT B03MOmHOCTb nonyl.laTb BCIO I1~Ma41110 0 CTPYKType 6enKa np11 
11CCIIeAOBaH1111 TOIIbKO OAHOrO ero o6pa34a. K HaCTO.A~eMy BpeMeHI1 3a
eepweHa CloeMKa 30 6enKOB /c MOIIeKyn.ApHYM BeCOM AO 200 TWC.A4/, 
B TOM 411Cne 11 paAHal4110HHo-HeCTOHKHX. 

Afl.A 11CCIIeAOBaHH.A CTPYKTypbl MaKpOMOneKyn.ApHWX MOHOKPI1CTannos, 
HCCileAOBaHHH C!Ja30BWX npeepa~eHHH B MOHOKp11CTannax • A11!lMI>Y3HOrO 
<!K>Ha, TeKcTyp, *HA·K11X KPI1CTannos, rAe "fpe6yeTc.A 411cl>poea.A pentcT
pa4H.A ABYMepHOH A11cJ>paK4110HHOH KapTI1HW C SWCOKHMH npocTpaHCTSeH
HYM 11 epeMeHHYM paapeWeH11.AM11 11 xopoweH OAHOPOAHOCTbiO, paapa6oTaH 
peHTreHoacKH.:1 AeTeKTOP c 4YBCTBI1TenbHOH nn~aAbiO 460x460 MM2 • 
•• ... - - ~- ---···----- ______ ,.._,... ·---- ....... ,... ....... - .... ,.. ••• ,.,., ... ,.. ...,_P"O_, ... ,., .. 
llUISb01 ~CICI\.IU.., UVC\..11~"'11'1DO~I ooe,.vn.v'"'" J• ~IVI.n.l- t''-'""t"--"""' .. ,_,_ ,..,_f-i_,_J,..,. 

OAHOPOAHOCTb~ 11MeeT 6onee COBepweHHOe YCTpOHCTBO Bl13ya11113a-
4HH Al1~~aK4HOHHoH KapTHHW 11 MOmeT cJ>YHK4HOHI1POBaTb Ha IIHHHH 
c 3BH . 

l. AETEKTOP PEHTfEHOBCKOfO H3nY4EHHR 

AeTeKTopoM M.ArKoro peHTreHoBcKoro 1131ly4eHI1.A .ABn.AeTC.A nnocKa.A 
nponOPI4110HanbHa.A KaMepa c ABYMR APeHci>OBWMI1 npoMemyTKaMI1, HMeiO~a.A 

4YBCTBI1Te1lbHYIO nn~aAb 460x460 MM 2 np11 3cJ>cl>eKTI1BHOH T0~11He 10 MM. 
C-..eM KOOPA11HaTHOH 11HcJ>opMa41111 ocy~ecTBn.AeTC.A c noM~biO 3neKTpo
MarH11THWX 1111HHH 3aAepmKH /fl3/ C norOHHOH 3aAepmKOH -1 HC/MM. 
AHOAHWH C11rHan 11COOilb3yeTC.A AII.A aMn1111TYAHOrO aHa11113a. 

B OCTaiibHOM KOHCTPYK411.A AaHHOrO AeTeKTOpa OOA06Ha KOHCTpyK-
41111 AeTeKTOpa APA-1 11,2/. nponOP4110Ha1lbHa.A KaMepa npoAyBaeTC.A 
ra30BOH CMeCbiO Xe + 20% CH 4 + 3% c2 H r.O" co CKOPOCTbiO 2 .;- 4 CM 3/M11H. 

2. 3nEKTPOHHAR AnnAPATYPA 

3neKTPOHHa.A annapaTypa BKIIIOI.laeT B ce6.A cneAY~I1e cJ>YHK4110Hanb-
HWe yanw: 31leKTPOHI1KY CloeMa 11H<IlOPMaqHI1, annapaTypy perHCTpa~I1H 

{~:~>~ .... , .. _: ~:~Tj 
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H o6pa60TKH AaH~X, naMRTb C HHKpeMeHT~M KaHanoM, 6nOK CBR3H J 
c 38M, 6noKH npeACTasneHHR AaHH~x. 6noK-cxeMa 3neKTPOHHoH an- \ 
napaTyp~ npHBeAeHa Ha pHc.l. 8cR 3fleKTPOHHaR annapaTypa,3a HCKn~- \ 
4eHHeM npeAYCHnHTene~ H ycHnHTene~ 161 , pacnonomeHH~x HenocpeA- t 
CTBeHHO B 60KCe AeTeKTOpa, B~nonHeHa B CTaHAapTe I<AMAK H pa3- ' 
Me~eHa a ABYX Kpe~Tax. AnR noa~eHHR KOOPAHHaTHo~ T04HOCTH npH- . 
MeHR~TCR pa3pa6oTaHH~e AHCKPHMHHaTop~ co cneAR~HM noporoM. 8pe- .j 
MeHHO~ npo~eccop ocy~ecTBnReT oT6op co6~TH~ napannenbHO c KOAH- ~ 

po·aaHHeM/?/ • 0H o6ecne4HBaeT perHCTPai.IH~ OAHOrO H TOflbKO OAHOro ~ 
I-1Mnynbca B Ka*ACM H3 perHCTPI-1PY~HX TpaKTOB 3a BP€MR pa3peweHHR I 

AeTeKTopa H npoH3BOAHT nepeKn~4eHHe cHrHanoa c nHHHH 3aAepmKH I 
npH 6onbWHX 3arpy3Kax Ha OAHH H3 ABYX cao60AH~x apeMRI.IH~poa~x I 
npeo6pa3oaaTenei1. Hcnonb30BaHHe ABYX nepeKn~4aeM~x speMRI.IH~po-
a~x npeo6pa3osaTene~ H pa3paBHHB~~ei1 naMRTH 6onbwoi1 eMKocn1 no3-
aonHno yMeHbWHTb MepTsoe apeMR AeTeKTopa AO 0,6 MKC. B~coKo- -
npoH3BOAHTenbHOe apH$MeTH4€CKo-norH4€CKOe yCTpO~CTBO/S/ n03BO-
nReT 3$~eKTHBHO OC~eCTBflRTb pa3flH4H~e pemHM~ Ha6opa HH$QpMai.IHH. . r . 
AayMepHaR AH~aKI.IHOHHaR KapTHHa HaKannHsaeTcR B MHOIO$YHK1.1HO-
HanbHOM 6noKe naMRTH, KOTOP~~ HMeeT HHKpeMeHT~~ KaHan C 6~CTpo
A€~CTBHeM 3 MKc. HaKonneHHe AaHH~x a naMRTH npot-13BOAHTCR no 
6~CTPO~ BH€WH€~ aCHHXpOHHOH MarHCTpanH 4epe3 6noK CHHXPOHH3ai.IHH, 
KOTOp~H, KPOM€ TOrO, ocy~eCTBflR€T ycTaHOBKY pe~HMOB Ha6opa HH
$QpMaijHH H TecTHposaHHR 3neKTPOHHOH annapaTyp~. CoAepmHMoe naMR
TH nepeAaeTCR a 03Y 38M cnoco6oM 6no~Ho~ nepeA~H no KaHany 
npRMOrO AOCTyna. npHMeHeHHe ~BeTHOrO TeneB~3HOHHoro rpa$H4€CKOrO 
AHCnneR AflR OTotipameHHR AH~paKI.IHOHHOH KapTHHW nos~waeT Ka4ecr~o 
BOCnpOW3BOAHMO~ HH~OpMai.IHH H o6ner4aeT npOI.I€AYPY ~CTHPOBKH KpH
CTanna. 

3. nAPAMETPbl AETEKTOP~ 

XapaKTepHCTHKH AeTeKTopa HccneAoBanHcb c noMO~b~ HCT04HHKa 
55Fe /5,9 K3B/ Ha nHHHH c 38M MEPA-60. Ha pHc.2 npeAcTasneHa 
3aBHCHMOCTb 3HepreTH4€CKOrO pa3peweHHR OT aHOAHOro HanpRmeHHR. 
HH$0pMai.lHR CHHManact> c aHOAHO~ nnocKOCTH, ace npoaono4Ki1 KOTOPOO 
o6DeAHHeH~. KpHBaR 2 nony4eHa npH noM~H KonnHMHposaHHoro HCT04-
HHKa .11 HMeeT MeCTO AilR flOOOH T04KH 4YBCTBHT€flbHO~ nn~aAH Ae
TeKTOpa. npH 3aCBeTKe BCeH hno~aAH YAaneHH~M HeKOflflHMHPOBaHH~M 
HCT04HHKOM /KpHBaR 1/ 3HepreTH4ecKoe pa3peweHHe yxyAWaeTcR H3-3a 
pa36poca K03$$H1.1HeHTa ra3oaoro ycHneHHR no ero nn~aAH· 

C4eTH~e xapaKTepHCTHKH AeTeKTopa a 3aBHCHMOCTH or seilH4HAW 
aHOAHOro HanpRmeHHR npH 3aCBeTKe BCeH ero 4yBCTBHT€fibHOH nno
~aAH YAaneHH~ HCT04H14KOM npeACTasneH~ KpHB~MH 1 Ha pHC.3. nOKa-' 
3aH MaKCHMaflbH~i1 CABHr C4€TH~X xapaKTepHCTHK npH CDeMe cHHCl>OP
Ma~HH c aHOAa H KaTOAOB AeTeKTopa. KpHBaR 2 xapaKTepH3yeT co6-
cTseHH~e w_yM~ AeTeKTopa. 
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PHc.l. EnoK-cxeMa 3neKTpoHHOH 
annapaTypbl. 
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PHc. 3. CtJeTHbJe xapaKTepHCTHKH 
/KpHBa.ll 1/ H C06CTBeHHble 
ID}'Mbl AeTeKTOpa - /KpHBa.ll 2/ 
B 3aBHCHMOCTH OT BeRH'IHHbl 
aHOAHoro Hanp~eHH.Il. 
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PHc.2. 3aBHCHMOCTb 3HepreTH
qecKoro pa3peweHH.Il AeTeKTopa 
OT aHOAHOrO Hanp.R~eHH.Il. 

I - npH 3acseTKe seen nno~agH . 
AeTeKTOpa, 2 - KORRHMHpoBaHHblH 
HCTO'IHHK I ~ 1 eM/ • CTpe.rrKaMH 
OTMe'leHa o6nacTb pa6otJHX 
Hanp.ll~eHHH. 
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PHc.4. 3aBHCHMOCTb npocTpaa
CTBeHHoro pa3pemeHHH AeTeKTopa 
OT aHOAHOro Hanp.R~eHH.Il. 
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lla~aMeTp 

3qxpeKTHBHbiH ofu>eM, MMS 

llpocTpaHcTBeHHoe paspemeHHe, MM 

qHcnO KaHanoB ~CKpeTH3~ 

3qxpeKTHBHOCTb perHCTp~H CuKa 
/8 KsB/,% 

HeoAHOPOAHOCTb s~eKTHBHOCTH 
OTHOCHTeiTbHaH, % 

3HepreTHtiecxoe paspemeHHe hE/E,% 

HeoAHOPOAHOCTb mHPHHhl KaHanoB, % 

illYMM AeTeKTOpa, HMn./MM2 MHH. 
a/ ycpeAHeHHhle rto BceA nno~ 
6/ ycpeAHeHH~e no myMOBOMY llHTHY 
B/ MaKCHManbHaH HHTeHCHBHOCTb 

WYMOB 

MepTBOe BpeMH, MKC 

llorOHHble 3aAepJKKH fl3, HC/MM 

fasoBaa cMecb 

TaonH~a 

Be.JIH'IHH·a 

440x440xl0 

X~ 1,8 
y- 2,-0 

256x220 

70 

3 

30 

X - 2 
y - 4 

0,1 
0,6 

6 

0,6 

X- 1,14 
y- 1,01 

Xe + 20 %CH 4 +3 %C2H50H 

~jr - -~ 
fl) 2110 300 l!OO 

t. (MM) 

PHc.5. 3aBHCHMOCTb sqxpeKTHBHOCTH 
geTeKTopa no X(Y) -KoopAHHaTe. 
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Ha p~-tc.4 AaHa 3aBHCHMOCTb npocTpaHcTeeHHOro pa3peweHKR Ae
TeKTopa OT aHOAHOrO HanpR*eHHfl. 8 pa604eH oonaCTH Hanpfi~HHH 
npocTpaHcTeeHHoe pa3peweH~-te AeTeKTopa 1 MM /sKnaA per~-tcTpHpy~
~H 3neKTPOHKKH npeHe6pe*HMO ~an/. 

3aeHCHMOCTb 3<1>4leKT~-tBHOCTW ~eTexTopa no X{Y)- KOOPAMHaTe no
Ka3aHa Ha P"'.c. 5. H3MeHeHHe 3$PeKTWBHOCTH AeTeKTopa Ha 3% c-efl
aaHo C y&enH4eHHeM TO~HH~ ~eTeKTopa B ~eHTpe OTHOCHTenbHO KpaeB 
M3-3a He6crnbworo nporM6a BXOAHOro oKHa, a~nonHeHHOro H3 ano
MHHW3HpoBaHHOro MaHnapa. "0por116 06ycnoaneH HefionbWHM H36~T04H~M 
AasneHHeM ra3a BHYTPH AeTeKTopa. 

6onbWOe BHWMaHHe 6~no YAeneHO OAHOPDAHOCTH WI-IPH~ KaHanOB 
no o6eHM KOOPAWHaTaM. no Y-Koop~HHaTe war KBaHTOBaHHR AOn*eH 
coenaAaTb c waroM aHOA~X nposono4eK, KOTOP~ paseH 2 MM. Ha 
PHC. ~a H 6 npeACTaBne~ 3aBHCHMOCTH, nony4eHH~e nyTeM H3MepeHHfl 
HHTeHCHBHOCTH C4eTa B $HKCHpoeaHHOM KaHane naMHTH 38M nPH CMe~e
HHH Y3KOKOnnHMHPOBaHHOrO ny4Ka C warOM 0 ,25··MM BAOnb COOTBeT
CTBy~eH KOOPAHHa~. 3TH XapaKTepHCTHKH yKaawsaCT Ha BYCOKYO 
OAHopoAHOcTb AeTeKTopa. 

Ha pHc.7a H 6 noKa3a~ pacnpeAeneHHR c4eTa no KaHanaM AflR 
X- 111 Y -KOOPAl-!HaT, nony4eHH~e np11 o6ny4eHiilli1 AeTeKTopa YAaneHHbiM 
Ha paccTOfiHI1e 60 CM HCT04HHKOM H xapaKTepli13YO~He ero OAHOPOA
HOCTb. Yaen~-t4eHiile C4eTa B ije~Tpe OTHOCHTeJlbHO Kpaea o6ycnoeneHO 
HeAOCTaT04H~ YAaneHHeM HCT04Hii!Ka OT ~eTeKTOpa. t1aKCHManbHafl 
HeoAHOPOAHOCTb COCTaBnReT BenH4HHy +3%. 

"H~ pt.u· _ R "' 9 npt.11H~AP.Hw r~Hanont~Hbie oacnoe.lleneHiilfl no X· 111 Y
KOOPAWHaTaM, Jool3MepeHHble c nOMaqbo 3Bt1. 

YsenH4eHHe 4yBCTBHTenbHoH nn~A"' ,qeTeKTopa no3sonHnO yny4-
W~-tTb yrnosoe pa3peweHHe npH6opa npH coxpaHeHKH TenecHoro yrna 
ycTaHOBKiil. 

OcHoa~ napaMeTPbl AeTeKTopa Aa~ --B Ta6nM~e. 

3AKJII04EHKE 

Co3AaH aBTOMantalilpoeaH~H peHTreHOBCKHH ABYMepHbtM AeTeKTop, 
o6ecne4HB~Ii!W B~COKY~ yrnoey~ T04HOCTb no OfieHM KOOPAIIIHaTaM. 
AeTeKTOp HMeeT ~CC>KYIO QAHOpoAHOCTb WliiPHHbl -KaHana no acew nno
~aAH. tyMMapHOe MepTBoe apeMR AeT-eKTQPa -0,6 MKC n03BOnlleT 
npOBOAHTb ~ccneAOBaHHR c aarpy3KOM AO 4·1D 5 co6./c. f 

AsTOHOMHafl 111H~HTKpyeMaR naMRTb eMKOCTbiO 64 K 16-pa3PHA
H~x enos a 3neKTPQHHKe per~-tcTpa~HM H o6pa6oTKiil AaH~x AaeT B03-
MOIKHOCTb YCKOpMTb npOJ4eCC HaKonneHKA HH$QpMaijHiil M cy~qeS:TBeHHO 
CHH*aeT Tpe6osaHHfl K 38M. 

AeTopbl 6naro,qapRT ~OKTopa ~1113HKo-MaTeMaT~~NeCKHx HayK A.M.Xe14-
Kepa 3a none3~e o6CY*AeH"fl M HHTepec K pa6oTe. 

AeTopbl ~Pa*aoT np~-~3HaTenbHOCTb P.M.6a3noaoH, 8.A.6enRKoay, 
H.n.BonKosy, M.H.M111XaHnoa0H, A.E.MocKoacKoMy, H.H.THXaH~eey, 
ll. f. $eAynoay 3a nOMOtqb B pafioTe. - 5 
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PHC.6. 3aBHCHMOCTb CKOpOCTH cqeTa B ~HKCHPOBaHHOM KaHane 
naMHTH 3BM OT CMe~eHHft Y3KOKOnnHMHpOBaHHOrO nyqKa B,J:~Onb 

X /a/- H Y /6/-Koop,J:IHHaTbi. 

a! 

)I; ... ,. ....... . 

) ~·' 
y •-.,.i • .,. •• 

PHc.7. PacnpeAeneHHe cqeTa no 
KaHan aM AnH X I a!- H Y f 6/
Koop,J:~HHaT~ nonyqeHHoe C DOMO~bW 
aHarrHsaTopa npH o6nyqeHHH Ae
TeKTopa YAaneHHhlM Ha paccToH
HHe 60 CM HCTOqHHKOM. 

a/ 

PHC. 8. fHCTorpaMMa no X -Koop
AHHaTe, nonyqeHHaH c noMombw 

3BM. 

6/ 

_, .. .._...;..~-· .. _ .. _ ....... ,,_ ..... 

PHC. 9. fHC TorpaMMbl no Y - KOOPAHHaTe, nonyqeHIIble C rro
MOIIU>IO 3BM, npH mare-KSliHTOBSHHH 2,2 MM /KaH./ /a/ 
H 2,0 MM /KaH./ /6/. 
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PyKOnMCb nocTynHna B H3AaTMbCl<HH OTA6n 
14 $eepanfl 1985 roAa .. 
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C006utEHK~ ~ KPATKHE C006utEHH~, rtPEnPHHTbl H C60PHHKH TPYJ\OB 
KOti~EPEH4.HA, H3AABAEMbiE 06'bEAKHEHHbiM HHCTHTYTOM ~AEPHbiX H.CCflE
AOBAHHA:, ~Bfl.RKlHJt 0~1-tQHAflbHbiMH rtY6m1KA1..1H.RMH. 

Cc~n~ Ha C006utEHH.R ~ nPErtPHHTbl OH~H AOnmH~ COAepmaTb cne
AYIOIII~e 3neMeHT~: 

- ~aMHnHH H HHM4~an~ aBTOpOB, 
- COKpa~eHHOe Ha3BaH~e HHCTHTyTa /OH.fiH/ H ~HAeKC ny6nHKa4HH, 

MeCTO H3AaHHR· /,l\.y6Ha/, . 
- rOA H3paHHR, 
- HOMep CTpaHH4~ /npH He06XOAHMOCTH/. 

rtpHMep: 

1. flepeywuH B.H. u op. OHHH, P2-84-649 , 
Jly6Ha, 1984. 

Cc~nKH Ha KOHKpeTHyc CTATbKl, noMe~eHHY~ a c6opHHK 
COAepmaTb: 

- ~aMHnH~ H HHH~Han~ aaTopoa, 

AonmH~ 

- 3arnaBHe c6opH~Ka, nepeA KOTOP~M npHBOARTCR COKp~eHH~e 
cnoaa: "B KH. 11 

- COKpa~eHHOe Ha3BuHHe HHCT~TyTa ' /QH.fiH/ H ~HAeKC H3AaHHR, 
- MeCTO H3AaHHR /,l\y6Ha/, 
- rOA H3AaHHR, 
- HOMep CTpaHH~~. 

npHMep: 

HoAnaKoe H.~. B KH. X1 MexoyHapooH~ u 

cUMno3UYM no RoepHou 3AeKmpo HuKe, OHHH, 
JJ13-84-53, Jly6Ha, 1 9 84, c. 26 . 

CaeuH H.A., CMUpHOB r.H. B c6. "HpamKue 
coo6t14eHuR OH.RH", M 2-84, Jly6Ha,1984,c.3. 
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AKHCHMOB m.C. B AP• 18-85-101 
ABTONaTHSHpoB&BHIIIA peH~eHOBCIUIA ~'l'eltTOp C BIIICOICoA 
QAHopo~ocTwo IIHPHHW KaHaiia R YJIY1IIl8JIHIIIN yrnoBIIIN paspemeHReN 
AJUI ~aKQHoHHiaiX :s~ecuepJINeWI'oa · 

O~eHY oCHOBHWe napatce'l'pw ,~UJ7MePHOro peln'reaoacxoro 
AeTeKTopa, COSJ:laHHOl"' aa GaH nnocxoA NHOI'ODPOBOII<PIHOA 
nponop~an&Hoft K&Nepw paSNepON 460x460 ~ • Ct.eH KOOPAHH&T

HOA Hlf41oPMatUOI OCYJiii'!CTBnJie'I'CS C IIOMOIIt&ID &.lcTpWZ JlJIHHA sa
,qepmcH. .Qe'l'eKTOp npe,qttasHa'leH A1lJI .HCc:JlEtAOBaiiiiA C'f'PYKTYPW 
MaKpoMOJieKyJIJipUWX MOHOKJ)KCTamJOB t .&90BWX npea~HIIA B MO

HOKPKCTamiax, TeltC'!'YP, ~HX KpHC'I'anllOB H T.D. • !',Die 'l'pe

(SyeTCII ~au perHcTpaJUtJI ABYMC!PIIOA AH41PaKIUIOHROA xapTHBW 
C BIIICOKHN npOCTpaHCTBeHIIIIM pa:<JpEIBe&H .. B «SoJDmoA npoHSBo
~TeJJ&ROCTIIIO. HoawA AeTeK'l'Op oGeclle'IHBae'l' XOPOIIYIG. OAHOPQAROCTii 

napaNeTpoa no tlyBC'l'BHTe.R&KOA aa~~.IDI8e'l' Go.Dee coaepmeHRoe 
YCTpoAc'l'BO BH3Y.aJIR941(HR ~ol JtaPTHHW R MOllteT ~
OHHpOBaTh Ka JlllftHH C M11Kpo-.3BM. 

P&Go'l'a awnoJIReaa a JlaCSopat'GPRJI -..coKHX 3Repi"HA OHBH. 
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Anisimov Yu.S. 18-85-101 
Automatic X-Ray Detector vitb High Uniforaity of 
Channel Width and High Angular Resolution for Difraction 
Experiments 

Basic parameters of the two-disenaional X ray detector 
coutructecJ using a flat 460x460 .. • :MWPC are presented. Co
ordinate information ia read out by means of fast delay lines~ 
The detector is used to study the structure of .acrODDlecular 
single crystals · phase transformatioas in single crystals, 
textures ,liquid crystals aocl so on wbere the digital detecdo-.i 
of a two-dimensional diffraction picture is required with high 
spatial resolution and large efficiency. The new detector 
provides gpod uniformity of tbe parameters over the sensi
tive area. It baa a more advanced device of visualisation of 
the diffraction pic~ure and can operate on-line with a alcro
COI•uter. 

The investigation has been performed at the Laboratory 
of Him Eneuies. ,J·Itm. 
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