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A111cppaKTOMeTpbl AJlSl 61110J10rt.14eCKll1X 111CCJleA0BaHll1H Ha 

0CH0Be np0B0Jl04HblX ra30BblX KaMep Haiil6onee n0JlH0 

YA0BJleTB0pSIIOT 0CH0BHblM Tpe6oBaHll1SlM A111<ppaKL.J,1110HHblX 

3KCnep111MeHTOB: BblC0K0H KBaHTOB0H 3cp<peKTll1BH0CTll1 , xopowero 

npocTpaHCTBeHH0ro paapeweHll1Sl, MaKC111MaJlbH0ro 6blCTpo

AeHCTBll1Sl, Hll13Kll1X ypoBHeH wyM0B [1,2]. OAH111M 1113 Ha1116onee 

nepcneKrnBHblX AeTeKrnpylOW,111X ycTp0HCTB TaKOro rnna 

npeACTaBJlSleTCSl A111<ppaKTOMeTp Ha 0CH0Be TOHK0nJleH04HblX 

APeH<p0BblX Tpy6oK (TAT) C KaTOAHblM C4111TblBaHll1eM 

ll1H<p0pMau,111111. nepe4111CJ1111M 0CH0BHble xapaKTepll1CTll1Kll1 TaKll1X 

AeTeKTOp0B [3+5]: 
1.Co6CTBeHHOe 6blCTPOAeHCTBll1e He MeHee 107 

1/c, 

6blCTPOAe17icrn111e A111<ppaKTOMeTpa np111 3TOM 6yAeT 

orpaHWlll1BaTbCSl B03MQ)KHQCTblO 6blCTporo npeo6pa30BaHll1Sl 111 

nepeAa4111 aHaJl0rQBblX c111rHaJl0B B 38M. 
2. npocTpaHcTBeHHoe paapeweH111e nopsiAKa 100 MKM c 

BblC0Kll1M 0TH0WeHll1eM nocneAHero K Jlll1HeHHblM pa3MepaM 

AeTeKTOpa, A0crnra10w,ee 3Ha4eH111Ci 10
4 

111 6onee. 

3. npaKrn4eCK0e 0TCYTCTBll1e TeMH0B0ro wyMa B A111ana30He 

per111cTp111pyeMblX <p0TOH0B 3 .- 20,K3B . ,, ' 

4. Cnoco6HOCTb pa60Tbl B Wll1P0K0M A111ana3oHe AaBJleHll1H, 

4T0 C 111cn0J1b30BaHll1eM ra30B0H CMec111 Ha 0CH0Be Xe n0380JlSleT 

A0CTll14b npeAellbH0 BblC0K0ro 3Ha4eHll1Sl KBaHT0B0H 

3cp<peKTll1BH0CTll1. 

5. npoCT0Ta 111 HaAe)KHQCTb SKCnnyarnu,111111, CBSl3aHHaSl C 

A111CKpeTH0CTblO 3JleMeHTOB, C0CTaBJlSIIOLL\111X A111<ppaKT0MeTp. 

6. KpoMe 3TOro, AeTeKTOpbl Ha 0CH0Be TAT BblC0K0ro 

AaBJleHll1Sl I AalOT 803M0)KH0CTb nocTpoeHll1Sl A111<ppaKTOMeTp0B C 

MaJl0H T0JlW,111H0H 111 ,cneA0BaTeJlbHO, C MeHbWll1M ll1CKa)KeH111eM 

111306pa)KeHll1H, CBSl3aHHblM C napannaKC0M. 

B pa6orn [6] noKaaaHa B03M0)KH0CTb C03AaH111si nnaHapHoro 

AeTeKTOpa Ha 0CH0Be TAT C KaTOAHblM C4111TblBaHll1eM. Ll,eJlblO 

HaCT0SIW,eH pa60Tbl SlBJlSleTCSl pa3pa60TKa 111 ll1CCJ1eAOBaH111e 

npornrnna 0AH0MepHoro Jlll1HeHH0ro C4eT4VIKa AJlSl 61110Jl0rll14eCK111X 

111CCJleA0BaHll1H, 1113MepeHll1Sl 0CH0BHblX xapaKTepll1CT111K AeTeKTOpa. 
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Ct.1eT"ll1K 11 3KCnep11MeHTanbHaH ycTaHOBKa 

KoHcTpyKu,11m c4eT41t1Ka noKa3aHa Ha p1i1c. 1. C4eT41t1K 

cocro1t1T 1113 AByx COOCHblX, BJlO)l(eHHblX APYf 8 APYr8 TAT: 

BHYTPeHHeH Tpy6Klt1 AltlaMeTpOM 10 MM C pe31t1CTlt18HblM KaTOAHblM 

noKpb1rneM 70 K0M/CM
2 

1,1 BHeWHel/l TPY6K111 Afl51 CbeMa KaTOAHblX 

CltlrHaJlOB, COCT05lll..\e0 lt13. OPTOroHaJlbHblX KOJlbL.J,eBblX CTpltlnOB C 

HanblJleHHblM MeAHblM noKpblTltleM. W1i1p1t1Ha CTp1t1nos . 5 MM, 

pacCT051Hlt1e Me~y Hlt!Mltl 0,5 MM. A1t1aMeTp aHOAHOIII' npoBOJl04Klt1 

20 MKM. · Ka~bllll CTpltln pacna1i1sancs:i · Ha Wlt!HY, COeA1t1HeHHYIO C 

C()OTBeTCTBYIOLL.\lt!M BXOAOM npeAYCIIIJllt1TeJ1e111; pa3Mell..\eHHblX B 

eAlt!HOM 6oKce C4eT41t1Ka. Ha aHOAI-JYIO npOBOJl04KY noAaeTC51 

BblCOKOBOJlbTHOe nmaH1t1e OT 1,5 AO 3,0 KB. 

':, 

P1i1c. 1. CxeMaT1t14ecK1i1111 pa3pe3 C4eT41t1Ka: _ 

(1) - Kopnyc; (2) -TDTco CTp1i1naM1i1; (3, 4) ~ ra30Bble 

BXOA Iii BblXOA 

0TMeTlt1M HecoorneTCTBltle Ha Plt!C. 1, 3 np1t1BeAeHHblX 

D6LL.\lt1X pa3Mepos C4eT41t1Ka C. KOJllt14eCTBOM . KaTOAHblX CTp1t1nOB. 

2 

P1i1c. 2. 

1 I!/ -I rreTeK-ropJ J · 1 

f ►'◄ II ~6 

I .__1 __, 1 --- ~ _J 111 

6JlOK-CXeMa r830BOro CTeHAa: 

( 1, 6) · - p33beMbl AeTeKTOpa; (2, 3) - r830Bble 

M8HOMeTpb1; (4, 5, 8 - 10) - ra30Bble seHT111Jl1t1; (7) -
o6beM AJ151 cMew1i1saH111s:i 1,1 041t1CTK1t1 ra3os; ( 11) - c6poc 

ra3a; ( 12, 14) - pa3beMbl u,1i1pKyns:iu,1110HHoro Hacoca; 

(13) - pa3beMbl BaKyyMHOro Hacoca; (15) 
noAKJ1104eH111e ra3osoro 6annoHa, ( 16) - 6annoHHb1111 

BeHTll!Jlb; ( 17) - r830Bbllll peAyKTop, (18) 
U,lt!PKYJl51L.l,1110HHbllll Hacoc; ( 19) - ra30Bbllll 6aJJJlOH 

3TO CAeJlaHO cneu,1i1aJ1bHO AJ151 6onee H3rJJ51AHOro npeACTaBJleHlt151 

OCHOBHOro Y3Jla C4eT4111K3 - APelllcpOBOIII Tpy6Kli1 C HanblJleHHblMltl 

K3TOAH61Mli1 CTp111naM1t1. KOHCTpyKTlt!BHble oco6eHHOCrn Iii 

TexHonorns:i 1113roTosneH1t1s:i TAT no3sons:i10T 111cnoJ1630BaTb ra3osb1e 

CMeClil nOA A8BJleH1t1eM AO 10 aTM. C4eT41t1K npoAyBaJlC51 CMeCblO 

Ar/CH4 1,1 Xe/CO2 C HOMlt!HaJlbHOIII CKOPOCTblO npoAyBa 0,3 Jl/4aC 

80 BCeM Ali1ana30He A3BJleHlt1111 ra30BOIII CMec1i1. Ans:i opraHlt133L.l,lt11i1 

3aMKHYTOfO L.l,li1KJl3 npoAYB3 C 041i1CTKOIII ra3a Iii T04HOIII ycTaHOBKOIII 

AaBJleHli151 8 C4eT41i1Ke 6b1Jl pa3pa6oTaH 1,1 lt13fOTOBJleH ra30Bbllll 

CTeHA, 6JlOK-CXeMa KOTOporo np1t1BeAeHa Ha p1i1c. 2. Pa30Ba51 
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3anpaBKa B o6beM 3 n pa6o4eH ra30BOH cMecH o6ecne4HBaeT 
CTa6HnbHYIO pa6oTy C48T4HKa B Te4eHHe HeCKOnbKHX CYTOK 6e3 

Cyl..l\eCTBeHHOro VXYAWeHH5l 3HepreTH4eCKOro H 
npocTpaHcrneHHoro pa3peweHH5l. 

"3MepHTenbHaH annapaTypa 

,l],JJ5l nony4eHH5l KOOPAHHaTHOH ' HH<:pOp1'11_aLJ,HH perncTpM
posanMCb 3ap51Abl, MHAYU.MPOBaHHble .. Ha KaTOAHblX CTpHnax 
C4eT4HKa. 6nOK-CXeMa M3MepH,:enbHOH annapaTypbl noKa3aHa Ha 

PMC. 3. OHa BKnl04aeT KffTOAHble M aHOAHble npeAyCHnMTenM, 

fa30BblH r.============J CTtlH,l{ J:===========~ 

<iioplGipOZli!l'l'enb 

C'l'p05 
~n - 2259A 

9BM 

PMc. 3. 6noK-CXeMa sneKTPOHHOH annapaTypbl 

4 

CMrl-lanbl C . KOTOPblX . neHT04HblMH Ka6en51MH nocTynalOT Ha 

ycMnHTenM -- ' -=- · ·cpopMMposatenH M ·. 6no1<M ·aMnnMTYAHor:o 

KOAMP0BaHH5l (AD(::>2259A), _pa3,Mel..l\eHHble B KpeHTe . KAMAK. 
npeAYCHnMTenM' - . OAHOrnnHble, TOKOBble, C Koscpqmu,MeHTOM 

npeo6pa3osal-!Ms'i 7 MB/MKA, c_BXOAHbl,M conpoTMBneHMefv'.1.300 OM, 
BpeM5l ·HapacTaHM5l - 9 HC. AHOAHblH CHrHan MCnOnb30Banc5l M5l 
aHanM3a · · pe)KMMOB pa60Tbi t4eT.4HKa H cpopM~posaHH5l 
Heo6xOAHMblX cMri-lanos· ynpasneHH5l. npM nocTynneHHM 
CTp06HPYIOl..l\ero CMrHana, cpopMMpyeMoro OT aHOAHOro MMnynbca,. 
perncTpMpbBanMCb M aHanH3MposanMCb OAH_OBpeMeHHO CMrHanbl C 
aHOAa H 10-TM KaTOAHblX CTpMnOB. Heo6XOAMMO OTMeTMTb, 4TO 
Mcnonb30BaHHblH npM H3MepeHM5lX npeo6pa3oBaTenb 2259A 
orpaHM4HBan 6wCTPOAeHCTBMe, npOTOTMna Ha YPOBHe 104 1/ C 
M3-3a 6onbworo speMeHM npeo6pa3osaHH5l , pasHoro 100 MKC. 

O4eBHAHO, 4TO B peanbHOM AM<ppaKTOMeTpe Heo6XOAMMO 
o6ecne4MTb npeo6pa30BaHMe CHrHanos Ha yposHe 100 He c 

nocneAYIOl..l\eH 3anMCblO B 6ycpep M nepeAa4y Ha 3BM, 4TO 

51Bn5leTC5l CTaHAapTHOH npou.eAYPOH An5l cospeMeHHOH 
sneKTpOHHOH annapaTypbl. 

MeTOAHKa o6pa60TKH 

O6pa60TKa MHcp0pMaLJ,MH nocne copTMP0BKH npOBOAMnacb 
B cneAYIOl..l\eH nocneAOBaTenbHOCTH: nepec4eT KOA ➔ 3ap51A, 

cornacHO AaHHblM KanH6pOBKM sneKTPOHHOro TpaKTa 
HaXO)l(AeHMe u,eHTpanbHOro CTpMna; BOCCTaHOBneHMe u,eHTpa 
rn)l(ecrn 3ap51Aa cornacHo BbIpa)l(eHH10 [7] 

X =a Q11 -Q,. 
' Q,1 +Qµ +Q,. 

(rAe a - pa3Mep CTpHna; Om, al, QR - 3ap51Abl Ha u,eHTpanbHOM, 
neBOM H npaBOM OT u,eHTpanbHOro CTpMna COOTBeTCTBeHHO); 
KOppeKrnpOBKa u,eHTpa T5l)l(eCTM 3aP51Aa no KoppeKrnpylOl..l\MM 
K03¢>¢>MLJ,HeHTaM, nony4eHHblM npM paBHOMepHOH 3aCBeTKe 
C4eT4MKa [8]: 

X 0 = a[]J(x)dx I ~Tif(x)dx -0.5] 
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npi.1 3TOM, AJISl CWk'IBKl-1 scex CTpl-1nOBblX npoMe)l(Y,-KOB 1,1 

BOCCTaHOBJleHl-1Sl l-1CTl-1HHOIII KOOPAl-1HaTbl, peaJlbHas:i AJll-1Ha 

npoMe)l(Y,-Ka npl-1BOAl-1Jl8Cb s COOTBeTCTBl-1e (HOpM1-1posanacb) c 

o6~1-1M '-ll-1CJlOM C06bln1111 Ha Ka)l(AOM 1,13 CTp1-1nos, nony'-leHHblM 

np1,1 paBHOMepHOIII 3acseTKe C'-leT'-ll-1Ka. reoMeTpl-1'-leCKHe pa3Mepbl 

Ka)l(Aoro cTp1-1na TpaHccj)opM1-1posan1-1cb cornacHo BbIpa)l(eH1-110 

ai=(Ni I I:Ni)L101 , rAe ai - TpaHccpopM1-1posaHHb1111 pa3Mep i-oro 

CTp1-1na, L101 - o6~as:i AJ11t1Ha paccMaTp111saeMbIx CTp1-1nos, Ni -

'-ll-1CJ1O CO6bln1111 B i - OM npoMe)l(Y,-Ke, nony'-leHHOM np1,1 

paBHOMepHOIII 3aCBeTKe C'-leT'-ll-1Ka. TaKl-1M o6pa30M Y,-O'-lHSlJll-1Cb 1,1 

ycpeAHSlJ11t1Cb KaK reoMeTpi.11.JecKi.1111 pa36poc pa3Mepos CTp1-1nos, 

TaK 1,1 BO3MO)l(Hble HeTO'-lHOCTl-1 KaJ11-16pOBOK. 

PeaynbT3T~ H3MepeHH~ 

Bee l-13MepeHl-1Sl npoBOAl-1Jll-1Cb np1,1 O6J1y'-leH1-11,1 C'-leT'-ll-1Ka 

l-13OTOnOM 
55

Fe l,1J]l,1 peHTreHOBCKOIII Tpy6KOIII (CuKa)-. 0CHOBHble 

l-13MepeHl-1Sl npOBOAl-1Jll-1Cb np1,1 HanOJlHeHl-11-1 C'-leT'-ll-1Ka ra3OBOIII 

CMeCblO Ar+2O%CH4 np1,1. P1 =1 aTM 1,1 P2 ~ 4 aTM 1,1 ns:irn 

cj)1-1KCl-1POBaHHblX pe)l(l-1Max no ra3OBOMy yc1-1J1eHl-1IO B Al-1ana3OHe 

10
3 

- 2· 10
4

. LJaCTb l-13MepeHl-1111 6b1Jla npoBeAeHa C ra3OBOIII 

CMeCblO Xe + 20% CO2 B Ka'-leCTBe KOHTPOJlbHblX, TaK KaK CMeCb 

Ha OCHOBe Xe SlBJlSleTCSl OCHOBHOIII AJISl Al-1cj)paKLJ,1,10HHblX 

3KCnep1-1~eHTOB. noA60p COOTBeTCTByio~ero pe)l(l-1Ma npOBOAl-1JlCSl 

no u,eHTPY TSl)l(eCrn aHOAHblX pacnpeAeJleHl-111. npoBOAl-1Jll-1Cb ABa 
rnna 1t13MepeH1-1111: 

1. C KOJlJll-1Ml-1POBaHHblM l-1CTO'-lHl-1KOM cj)OTOHOB, Bbl6opoM 

onrnMaJlbHOIII Wl-1Pl-1Hbl KOJlJll-1Mau,1,11,1 Ha C'-leT'-ll-1Ke, 3KBl-1BaJleHTHOIII 

40 - 60 MKM, Ml-1Hl-1MaJlbHO l-1CKa)l(a10~e111 l-13Meps:ieMoe 

npocTpaHCTBeHHOe pa3peweH1-1e. HOMl-1HaJlbHOe 3Ha1.JeH1-1e 

nocneAHero npl-1Hl-1MaJlOCb paBHblM 100 MKM. Ha p1-1c.4 np1-1BeAeHbl 

AaHHble OAHOro 1,13 TaKl-1X l-13MepeHl-1111 - pacnpeAelleHl-1Sl Cl-1rHaJlOB 

OT aHOAa 1,1 Tpex 6J11t1)1(a111w1,1x K cj)OTOHHOMY ny'-lKY CTp1-1nos - KOfAa 

KOJlnL1MaTOp 6b1Jl BblCTaBJleH Ha u,eHTP CTp1-1na. Bo scex 

npoBeAeHHblX HaM1-1 1,13MepeHl-1SlX 3HepreTl-1'-leCKOe pa3peweH1-1e 

AJl5l CL1rHaJlOB c aHOAa 1-1 Tpex 6J11,1)1(al/lWl,1X CTp1-1nos COCTaBJls:!JlO 
18 - 25 % (FWHM). 
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P1-1c. 4. 

Q 

PacnpeAeJ1eH1-1e c1-1rHanos c aHoAa (a) 1,1 Tpex 

6J11t1)1(a111w1,1x K KOJlJll-1Ml-1posaHHOMY ny'-lKY CTp1-1nOB (6), 

(B), (r) 

2. C paBHOMepHOIII 3acseTKOIII C'-leT'-ll-1Ka. np1-1 3TOM 

paBHOMepHOCTb 3aCBeTKl,1 AeCSlTl-1 npocMaTp1-1saeMblX ALJ,n 

CTpl-1nOB (OTHOCHTeJlbHas:i pa3HL1U,a nOTOKOB nornOTl-1BWl-1XCSl 

cj)OTOHOB B u,eHTpe 1-1 no KpalO 3aCBeTKl-1) He npeBblWaJla AOJll,1 

npou,eHrn. Ha p1-1c. 5 AaHbl pacnpeAeJ1eH1-1s:i c1-1rnanos Ha cTp1-1ne 

np1,1 paBHOMepHOIII 3aCBeTKe 6e3 OT6opa (a) 1,1 C OT6OpOM (6) 

CTp1-1na, B npoMe)l{y,-Ke KOToporo norno~alOTCSl cj)OTOHbl. 
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P1-1c. 5. PacnpeAeneH1-1e c1-1rnanos Ha cTp1-1ne np1-1 

paBH0MepH0M o6ny48Hl,11,1 C48T41-1Ka 6e3 OT6opa (a) 1,1 C 

OT6opoM (6) C06b1Tlt1VI no l...\8HTpanbH0MY CTp1-1ny 

CneKTpbl, np1t1B8A8HHble Ha p1-1c. 4, 5, AaHbl C nepeC48T0M 

K0A-3aps:1A, n03T0MY 0Cl-1 X np1t1B8A8Hbl B 0TH0Cl-1TenbHblX 

8Alt1Hlt11...\aX Q. 1/13 TaKl-1X AaHHblX nerK0 nony41-1Tb K03cpcp1t11...\lt18HT 

npo3pa4H0CTl-1 np0X0>KA8Hlt15'1 KaT0AH0ro c1-1rnana Ha CTp1t1nb1 A. KaK 

0TH0W8Hlt1e CYMMbl CP8AHl-1X 3Ha48Hlt1VI c1-1rnan0B co CTp1t1n0B K 

CP8AH8MY 3Ha48Hlt1IO Clt1rHanoB C aH0Aa, 3Ta Ben1t141-1Ha AJ15l scex 

8 

Q 

Q 

lt13MepeHl-1VI 6brna paBH0VI ,1. "'80%. TaK0e BblC0K0e 3Ha48Hlt18 

npo3pa4H0CTl-1 np0X0>KA8Hlt15l KaT0AH0ro Clt1rHana Ha CTplt1nbl 

no3B0n5leT A0CTl-146 xopowero ornoweHl-151 c1-1rnan/wyM y)Ke ilpill 

ra30B0M yc1-1neH1t11t1 103. 1/13 AaHHblX, T1t1na np1t1B8A8HHblX Ha 

p1-1c: 4, 5, M0)KH0 TaK)Ke nony41t1Tb pacnpeAeneHl-151 3aps:iA0B no 

CTp1t1n~M, npl-148M AaHHble no paBH0MepH0VI 3aCB8TKe n03B0n5llOT 

OT6op0M o6naCTeVI BA0nb CTp1t1riOBblX np0M8)KYTK0B ( cpopM1-1py51 

y3Klt1VI ny40K np1-1 o6pa6oTKe ) nony41t1Tb pacnpeAeneHl-151 3aP5lA0B 

no CTp1t1naM BA0nb AJllt1Hbl aH0AH0VI nposon04Klt1. Ha p1-1c. 6 
np1t1B8A8Hbl 3Tlt1 pacnpeAeneHl-151 AJ15l l...\8HTpanbH0VI o6naCTl-1 

CTp1t1n0B .(a) .1-1 Ha rpaHl-11...\8 M8>KAY Hlt1Mlt1 (6) npl-1 ABYX pa3HblX 

pe)K1t1MaX no ra30B0MY yc1-1neH1t1IO. 3Tlt1 pe3ynbTaTbl cornacylOTC5l C 

pe3ynbTaTaMl-1 K0MnblOTepHoro M0Aen1-1posaH1t15l paC48THblX cpopM 

Clt1rHanoB C aH0Aa 1,1 Tpex 6n1t1)KaVIWl-1X CTp1t1n0B, np1t1B8A8HHblX Ha 

p1-1c. 7. PaC48Tbl np0B0Al-1nlt1Cb no M0Aen1-1 pe31-1CTl-1BH0ro 

sneKTP0Aa co CTp1-1naM1-1 1,1 c 0A1t1HHaAl...\aTb10 reHepaTopaM1-1 TOKOB 

[8]. 

OAH0VI 1-13 senl-141-1H, xapaKTepl-13YIO~eVI npocTpaHCTBeHHYIO 

T04H0CTb np1,1 KaT0AH0M C41-1TblBaHlt11-1, s:isns:ieTC5l OTH0W8Hlt18 

c1-1rnan/wyM. Ol...\eH1t1M BKnaA nocneAHero B lt13Meps:ieMoe 

npocTpaHCTB8HH0e pa3peweH1t1e. CornacHO BblWenp1t1B8A8HH0My 

C00TH0W8Hlt1IO AJ15l l...\8HTpa T5J)K8CTl-1 3aps:iAa, l-1MeeM cneAYIO~ee 

Bblpa)K8Hl-1e AJ15l cpeAH8KBaApaTlt14H0ro 3Ha4eHl-15l BKnaAa 

wyM0B0VI A0P0)KKl,1 perncTp1t1py10~ero TpaKTa B l-13Meps:ieMoe 

npocTpaHcTBeHHoe pa3peweH1-1e 

✓ 2 , a11 +ai_ 
a =a-Q 

" () 

rAe Q 0 = QL +OM+QR ~ canst, a crR 1-1 O'L - cpeAH8KBaAparn4Hbte 

oTKnoHeH1-1s:i pacnpeAeneH1-1vr nbeAecrnnos perncTp1-1py10~ero 
Qo . 

TpaKTa. OnpeAen1-1M R = .J KaK 0TH0W8Hlt1e Clt1rHan/wyM. 
. a; +aJ, 

Ha p1-1c. 8 0Tn0)KeHa npocTpaHCTB8HHas:i T04H0CTb a= ✓a,;+ a.; 

KaK <PYHKl...\1-151 0TH0WeHl-15'1 Clt1rHan/wyM, a a,, - co6crneHHOe 

pa3peweH1-1e C48T41-1Ka, K0T0poe np1t1HS'IT0 paBHblM 100 MKM. 1113 
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PHC. 6. 

.--------, I 

a) 

·--------1 

2 3 4 5 6 7 B 9 
N str 

.---------· . 

6) 

2 3 4 5 6 7 B N str 
HoMep CTpnna 

PacnpeAeneHHs:i cHrHanos Ha cTpHnax npH 
nornow,eHHH Q)OTOHOB s t..teHTpanbHOI/I o6naCTH CTpHna 

(a) H Ha rpaHHt..te Me)KAY CTpHnaMH (6) Ms:! ABYX 
pe)KHMOB no ra30BOMY ycHneHHto 104 ( cnnowHas:i 
fiHHHs:!) H 103 (nyHKTHpHas:i nHHHs:!) 

PHC. 8 MO)KHO ot..teHHTb MHHHManbHOe OTHOWeHHe CHrHan/wyM 

Afis:l Bbl6paHHOro a,,' He HCKa)Katow,ee ew,e H3Meps:ieMOe 3HaYeHHe 

pa3peweHHs:l CYeTYHKa. BepTHKanbHOIII fiHHHel/l Ha rpa¢_HKe 
o603HaYeHa rpaHHt..ta,_ no npasyto cropoHy OT KOTOPOIII npoBeAeHbl 
see HaWH H3MepeHHs:l. 
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-20.00 t 

-.30.00 

-40.00 

-50.00 
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rl.S 

PHC. 7. Pe3ynbTaTbl pacYeTOB ¢opMbl CHrHanos C aHOAa 

(sepXHs:!s:l KpHsas:i) H C Tpex 6nH)K81/1WHX CTpHnOB. 

BenHYHHa CHrHana C aHOAa yMeHbWeHa B AB8AL.t8Tb 

pa3 

Ha PHC. 9 npeACTaBneHO H3MepeHHOe KOOPAHHarnoe 
pa3peweHHe CYeTYHKa B 3aBHCHMOCTH OT ra3osoro ycHneHHs:l. 
OTYernHBO npocMaTpHsaeTcs:i xapaKrepH61111 cnaA Ms:! scex KpHBblX 

B o6nacTH M8fiblX 3H84eHHIII CHrHan/wyM. 1/13 PHCYHKa cneAyeT, 
YTO KOOPAHHaTHas:i TOYHOCTb a~ 80 MKM nerKO AOCTHraeTCs:l BAOfib 

scero cTpHnosoro npoMe)KyrKa s o6nacTH nponopt..tHoHanbHOro 
pe)KHMa pa60Tbl CYeTYHKa -104, C OTHOWeHHeM CHrHan/wyM, He 
HCK8)K8IOW,HM co6crneHHOe pa3peweHHe cYeTYHKa. 
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PHC. 8. 

(J (MKM) 

1.E+03 

900.00 

800.00 

700.00 

600.00 
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100.00 - - - - - - ~ - - -. ~-.::--:-·-a---------..;i - - -

0.00 +-..... _ ...... ___ ~+-~r-t--..-..i~--,.-. .... ~T""+•--••--+-t--t--~ ... 

0.00 100.00 200.00 300.00 

R 
3aBHCHMOCTb H3MepeHHOro pa3peweHHH 

OTHOWeHHH CHrHan/wyM 

Cyw,ecTBeHHblX OTJlHYHIII KOOPAHHaTHOro · pa3peweHHH 

OT 

B 

3aBHCHMOCTH OT ra30BOIII CMeCH H AaBneHHH npaKTHYeCKH He 

Ha6J110AaeTCH. ,l..l,.rrn ou,eHKH npeAeJlbHOro pa3peweHHH CYeTYHKa 

66111a npoBeAeHa TW,aTeJlbHaH IOCTHPOBKa KOJlJlHMaTopa, 

06ecneYHBa10w,aH era OPTOroHaJlbHOCTb OTHOCHTeJlbHO CYeTYHKa. 

nonyYeHHOe npH 3TOM npeAellbHOe pa3peweHHe HJlJllOCTpHpyeT 

PHC. 10. no OCH X 3TOfO pHCYHKa OTnmKeHbl B MKM n03HL.l,HH 

KOJlJlHMHpOBaHHOro nyYKa q>OTOHOB B npeAenax OAHOrO CTpHna. 

nepeMew,eHHe KOJlJlHMal'opa C HCT04HHKOM ocyuiecTBJlHJlOCb 

nocpeACTBOM MHKPOMeTpHYeCKOro BHHTa. KpalllHHe 

12 

I 
I 
I 

0 (MKM) 

200.00 ·, .j 

f ~ 
150.00 

100.00 

5 0. 00 -t---,r--;---,....--t-+--,....-+--t--t--+--+-..--+-t--+--t--+--+--t-+-+--+----i 

0.00 

PHC. 9. 

5.00 10.00 15.00 20.00 25.00 

G•J0
3 

3aBHCHMOCTb npocTpaHCTBeHHOro pa3peweHHH OT 

ra30BOro . YCHJleHHH C4eT4HKa: ( □) - LJ,eHTP CTpHna, 

P=1 aTM; Ar/CH4; (*)- u,eHTP CTpHna, P = 4 aTM; 

Ar/CH4; (o)- rpaHHLJ,a Me)KAY CTpHnaMH, P = 4 aTM; 

Ar/CH4; (M - u,eHTP CTpHna, P=1 aTM; Xe/CO2 

pacnpeAeneHHH nonyYeHbl B 06614HblX YCJlOBHHX HaWHX 

H3MepeHHIII H CJly)KaT AJlH 3aAaHHH a6COJ1IOTHOro Macwrn6a. 

PacCTOHHHe Me)l(Ay 3THMH onopHblMH pacnpeAelleHHHMH, KaK H 

BHAHO Ha PHCYHKe, COCTaBnHeT 1250 MKM. CpeAHee )Ke 

pacnpeAelleHHe nonyYeHO nocne TW,aTeJlbHOIII IOCTHPOBKH 

KOJlJlHMaTopa OTHOCHTeJlbHO nJlOCKOCTH CYeTYHKa. CTaHAaPTHOe 

OTKJlOHeHHe cr ~ 50 MKM OTHOCHTCH HMeHHO K 3TOMy CP8AHeMy 

pacnpeAelleHHIO Ha PHC. 10 H xapaKTepH3yeT npeA8JlbHYIO 

npocTpaHcTBeHHy10 TOYHOCTb cYeTYHKa. AaHHble, npeACTas11eHHb1e 

Ha 3TOM PHCYHKe, nonyYeHbl B pe)KHMe ra3osoro YCHJ18HHH 
G = 104

• 

nHHel/lHOCTb scero CYeTYHKa noKa3aHa Ha PHC. 11, a 

AHq>q>epeHu,HaJlbHaH HellHHel/lHOCTb COCTaBJlHeT 30 MKM. 
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N 

60 

50 

40 

30 

20 

10 

P111c. 10. 

1000 1250 

PacnpeAe11eH111e 

KOJlJll/lMl!lpOBaHHOro 

cpOTOHOB 

' 
1500 1750 

x'/r>df 437.3 / 386 
Constant 17.02 
Mean 
Sioma 

2000 2250 

1529. 
51.84 

2500 

X (MK!\-1) 

BOCCTaHOBJl8HHOIII KOOPAIIIHaTbl 

Ill OTblOCTIIIPOBaHHOro ny4Ka 

KaK y)Ke OTMe4allOCb, OAHIIIM 1/13 OCHOBHblX napaMerpoB, 

HapSIAY C npocrpaHCTB8HHOIII T04HOCTblO Ill 6blCTPOA8111CTBl/18M, 

SlBJlSl8TCSl OAHOPOAHOCTb C48T41/1Ka, onpeAeJlSieMaSI KaK 
N -N . 

H = ± N max mm • 100% np111 paBHOMepHOl/1 3aCB8TKe, fA8 Nmax Ill 
max+ N min 

Nmin - 41/lCJlO co6blTI/II/I B 8Al!IHl/14HblX 6111Hax. Ha p111c. 12 noKa3aHbl 

pacnpeA8118HI/ISl no paBHOMepHOl/1 3aCB8TK8 AJlSl scex CTpl!lnOBblX 

npOM8)KyTKOB CY8T41/1Ka Ill ABYX pe)Kl!IMOB no ra30BOMY yc11111eHl!IIO: 
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3.[+04 

...... 

1 2.[+04 

~ 
" = = 
~ 2.E+04 
8 :.: 
1:11 

" i 1.E+04 !. . 
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:r 
l"I = · 1.[+04 

5.E+03 

0. 00 111-+-+-+--+-+--+-+--+-+-+-t--+-+--+-+--+-+-+-+-+-+-+-+--+-+-+-+-+-+-+-+-+-+-< 

0.00 1.E+04 2.E+04 3.E+04 

PcaJihU:UI li'OOpJJ,llllllTll (lllN\1) 

P111c . 11. n111HeHHOCTb C48TYll1Ka 

103 
- (a) Ill 104 

- (6). npoMe)KyTKl/1 Ha pacnpeA8118HI/ISlX BB8A8Hbl 

cneu,111aJ1bHO AJlSl 11y4wero B1!13ya11bHOro pa3A8118Hl/1Sl pa3HblX 

crp111nos. Qr4er11111so npocMarp111saercSI nepepacnpeAe11eH111e 

3apSIAOB no crp111naM np111 pa3HblX pe)Kl!IMaX pa60Tbl C48T4111Ka, YTO, 

snp048M, Bl!IAHO Ill np111 cpaBH8HI/II/I AaHHblX Ha PIIIC. 6 np111 TeX )1(8 

pe)K111Max. nepepacnpeAe11eH111e 3apSIAOB Ha crp111nax np111 

1/13M8H8HI/II/I pe)Kl!IMOB no ra30B0MY yc11111eHIIIIO He 1/13M8HSl8T no 

cyw,ecrny npocrpaHcrneHHoe pa3peweH111e c4erY111Ka (p111c. 9). TeM 

He MeHee :no npl!IBOAl!IT K Heo6XOAIIIMOCTI/I BB8A8Hl/1Sl 

KOppeKrnpy10w,111x KOs¢>¢>111u,111eHTOB AJlSl Ka)l(Aoro 1/13 pe)KI/IMOB 

pa60Tbl CY8TYl/1Ka, cyw,ecTBeHHO OTJll/14alOW,l!IXCSl no ra30BOMY 

yc11111eHIIIIO. OAHaKO He06XOAl!IMO OTM8Tl/1Tb, YTO 3TO 

o6CTOSlT8JlbCTBO He A0Jl)KH0 CKa3aTbCSl Ha cra61!1JlbHOCTI/I pa60Tbl 
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KaHaJJ 

Pt-1c. 12. AaHHble npt-1 pa8HOMepHOH 3aC8eTKe C'-leT4L1Ka: (a, 6)-
6e3 KOppeKU,L1L1, C ra308bIM yct-1neHt-1eM 103 l,1 104 ; (8)
c KoppeKu,t-1evi 

Al-1<:ppaKTOMeTpa, TaK KaK He06XOAL1MaH CTa6t-1nbHOCTb no nt-1TaHL1IO 
± 5 B, He Tpe6y10w,aH ew,e nepecYern KoppeKrnpy10w,t-1x 

K03c:pc:pt-11..J,L1eHT08, TeXHL14eCKL1 nerKo AOCTL1)KL1Ma. Ha pt-1c. 128 
npt-18eAeHa OAHOPOAHOCTb C4eT4L1Ka nocne o6pa6oTKL1 8Cero 
MaCCL18a AaHHblX no pa8HOMepHOH 3aC8eTKe. OTMeTL1M, 4TO 
3K8L18aneHTHaH W.L1PL1Ha 6t-1Ha Ha nocneAHeM PL1CYHKe 8bl6paHa 8 
COOT8eTCT8L1l,1 C npocTpaHCT8eHHblM pa3peweHt-1eM C4eT4L1Ka L1 
pa8HHeTCH 50 MKM. CTaTL1CTL14eCKaH o6ecne4eHHOCTb, 
COCTa8nHIOW,aH AOnl-1 npou,eHTa 8 eAL1HL14HblX 6t-1Hax, n0380nHeT 

16 

C4L1TaTb 86l4L1CneHHYIO no 'PL1C. 128 L1HTerpanbHYIO 
HeOAHOPOAHOCTb ± 1,5 % HOML1HanbHOH AnH AaHHOro npornrnna. 

,· 

, 3 a Kn 10 Lf e H He 

npo8e,D,eHHb1e L13MepeHt-1H noKa3ant-1 · crn6t-1nbHOCTb t-1 
80cnpot-1380AL1MOCTb xapaKTept-1CTL1K npoTOTt-1na, npoo6pa3a 
nt-1HeHHoro cYeTYt-1Ka, npeAHa3Ha4eHHOro AnH 6t-1onorn4ecKt-1X 
t-1ccneA08aHL1H , 8 WL1POKOM AL1ana30He Aa8neHL1H P == 1 - 6 aTM 
pa6o4eH ra3080H CMect-1 Ha OCH08e Ar L1 Xe. Cyw,ecrneHHblX 
0Tnl-14L1H OCH08HblX . 8blXOAHblX napaMeTp08 C4eT4L1Ka, 
KOOPAL1HaTHoro pa3peweHL1H L1 OAHOPOAHOCTl-1 8 3a8L1CL1MOCTL1 OT 
pa6oYeH ra3080H cMect-1 t-1 Aa8neHt-1H He Ha6n10Aanocb. nonyYeHbr 
cneAy10w,t-1e xapaKTept-1CTL1Kt-1 npoT0Tt-1na: 

1. npocTpaHcrneHHoe pa3peweHt-1e - 60 - 80 MKM. 

2. v1HTerpanbHaH HeOAHOPOAHOCTb C4eT4L1Ka 
no 8CeH ee Ant-1He -

3. ,D,t-1c:pc:pepeHLJ,L1anbHaH Hent-1HeHHOCTb no 8CeH Anl-1He 

± 1,5 %. 

30 MKM. 

4. npo3paYHOCTb npoxo~eHt-1H KaTOAHOro ct-1rnana Ha CTpt-1nax -
A "" 80% . 3TO n03BOnHeT 06ecneYL1Tb xopowee OTHOWeHt-1e 
ct-1rnan/wyM npt-1 ra30BOM yct-1neHt-1t-1 103 t-1 6onee. 

5. Benl-14L1Ha TeMHOBOro wyMa B AL1ana30He perncTpt-1pyeMblX 
(pOTOHOB 3 - 20 K3B He npeBblWaeT H8CKOnbKL1X AeCHTKOB 
OTC4eTOB B CeKYHAY-
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AcTa6anrn P.A. H ,l.l,p. 
O,l.l,HOMepHbIH nHHeHHhIH C'Ie'fllHK 
Ha OCHOBe TOHKOIIneHO'IHhIX ,l.l,pefiq>OBbIX Tpy6oK 
)],JUI ManoyrnOBhIX ,l.l,IIq>paKUHOHHhIX IICcne,l.l,OBaHIIH 

P13-98-271 

IIpe,l.l,CTaBneHbl pe3ynhTaTbl HCCne,l.l,OBaHIDI npOTOTHila O,l.l,HOMepttoro nIIHeiittoro 
C'IeT'IIIKa C KaTO,l.l,HhIM C'IIITbIBam1eM IIHq>OpMauIIII. OnIICaHbl KOHCTPYKUml 
C'IeT'IIIKa Ha OCHOBe TOHKonneHO'IHOH ,l.l,pefiq>OBOH Tpy6KII, 3KcnepIIMeHTMhHrul 
ycTaHOBKa, MeTO}.l,IIKa o6pa6oTKH. IIp11BOMTCa pe3ynhTaThl II3MepeHIIH II OCHOBHbie 
xapaKTepIICTIIKH: npocTpaHCTBenuaa TO'IHOCTh, mrneHHOCTh II O,l.l,HOpO,l.l,HOCTh 
C'IeT'IIIKa. 

Pa6ora Bhmonttetta B Jla6oparnpIIII CBepxBhICOKIIX sttepmii OIUll1. 

IlpenpHHT Om.e)IHHeHHOro HHCTl!ryTa ll)lepHLIX HCCJie)IOBaHHii • .[ly6Ha, 1998 

IIepeBO,l.l, aBTOpOB 

Astabatyan R.A. et al. 
The One-Dimensional Linear Counter Based on Thin-Film Tube 
for Small Angle Diffractional Researches 

P13-98-271 

The research results of the prototype of the one dimensional linear counter 
with the cathode readout are represented. The counter construction based 
on the thin-film drift tube, experimental setup, data processing are described. 

The main characteristics of the prototype are obtained: spatial resolution, 
linearity and homogeneity. 

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