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ABToMaTHSHpOBaHHhIe nOSHWloHHo-qyBCT
BHTeJIhHhIe AeTeKTOphI HOHH3Hpyromero H3Jly
qeHH!I - AeTeKTOpbI ttHso6paiKeHHH" - WHPO
KO HCDonhSYJOTclI Mil Hccne,noBaHHH B pa3nHQ
HhIX o6nacTIIX HayKH - 6HonorHH, Me,nHUHHe, 
aCTpoHoMHH H T.n. ITpHMeHefIHe TaKHX AeTeK
TOPOB B OTnHqHe OT Tpa.ztBIlHOHHbIX n03BOJIHeT 
COKpaTHTb PaAHaIUlOHHYIO nosy H cymeCTBeHHO 
YCKOPHTh npoD;enypy HccnenoBaHHH. 

JIa60paTopHII BhICOKHX 3HeprHH OHflH 
COBMecTHO c OpraHHSaD;HIIMH cTpaH-yqacTHHD; 
OHflH ocymecTBnlleT lIlHpOKYJO nporpaMMY 
cOTpY.D:HHqecTBa no pa3pa60TKe neTeKTOpOB 
"HSO6pa>KeHHH" nJIII peHTreHOcTpYKTYPHhIX 
HPa,nHOH30TOnHhIX HccnenOBaHHH. 

B COCTaB neTeKTOpa BXO,nllT: 
- raSOBaII MHOrOnpOBOnO~aII n03HUHOH

Ho-qyBCTBHTeJIbHaII KaMepa c nHHHIIMH 3a,nep)KKH 
Mil C"CIHThIBaHHII KOOp.D:HHaTHOH HH<PoPMaIUlH; 

- perHCTpHpYIOmaR 3neKTpOHHaII annapa-
TYpa, BhInOnHeHHaII B CTaH,D;apTe KAMAK; 

- MHKpoKOMnhIOTep; 
- KOMnneKT nporpaMM, o6ecne1lHBaIOID;Hx 

npHeM H npenCTaBneHHe naHHhIX, a TaK)Ke KOHT
ponh CHCTeMhI. 

1 
,llBYMEPHblE ,llETEKTOPbl 
,ll.TIfI PEHTrEHOCTPYKTYPHblX 
HCCJIE,llOBAHHa 

ITpenHa3HaqeHHhIe Mil napanneJIhHOH perHr CTpaIlHH nH<ppaKD;HOHHOH KapTHHhI B KOOpnH
HaTHhIX .D:H<ppaKToMeTpax, nsYMepHhIe neTeKTO
phI nOSBonlllOT B 50 pa3 YBeJIlAHTh CKOPOCTh 
Ha60pa HH<pOPMaD;HH no CpaBHeHHIO C OnHOKa
HaJIhHhIMH llH<ppaKToMeTpaMH. 

~ETEKTOPW H306PA.EHH~ 

IMAGING DETECTORS 

I~ 


The automatic position-sensitive detectors 
of ionizing radiation are widely used for many in
vestigations in the field of biology, medicine, as
tronomy, etc. The application of position-sensi
tive detectors allows one to reduce the radiation 
dose and to accelerate the research. 

Now a wide project is being realized at the 
Laboratory of High Energies, JINR, in collabora
tion with other institutes of the JINR member 
states, on the development of imaging detectors 
for the structure analysis by means of X-ray and 
neutron radiation and for studies, where the area 
distribution of radioisotopes is the object of inte
rest. 

The typical imaging-detector system consists 
of: ..~ 

- a gaseous multiwire chamber with delay 
line readout of coordinate information, 

- read-out electronics (developed in 
CAMAC standard), 

- a microcomputer (PC computer), 
- software for data acquisition and data vi

sualization allowing, as well, to control 
the whole device. 

TWO-DIMENSIONAL DETECTORS 
FOR ROENTGENOSTRUCTURAL 
INVESTIGATIONS 

The 2-D detector has been constructed for 
protein crystallography to perform quasi-simul
taneous measurements of many reflections. The 
efficiency of these 2-D diffractometer is higher 
than that of a single-channel one by a factor of 
50. 

nB3 O~H 
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COKp8.I.QeHHe 	 BpeMeHH H3MepeHHH npHBO

.	JlHT K YMeHbWeHHIO B TOM )ICe OTHOWeHHH ,u;03D1 

06.nY'leHHR 06p83IlOB. 3TO n03BonRer HCcne,nO

BaTh paJJ;H8IlHOHHO HecToHKHe 06p83IlbI, 06p83

.	IUd M8nbIX p83MepOB . H T.,u;•. OCHOBHbIe <PYHK

IlHOHanLHbIe aneMeHTbI CHCTeMbI npe,u;CTaBneHbI 

Ha 6nOK-cxeMe (pHc.1). 

Dl-X
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~ 
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Puc.1. DIIO'l<oCXeMa OBYMepHOZO no3U14UOHHO-IIYBCT6U

TetlbHOZO Oere'l<TOpa - Me'l<rpOHHOZO aHQ/Ioza peHTze

HOBC'l<OU nIIeH'I<U. 

The reduction of exposure time makes it 
possible to study radiation-nonresistant pro

teins, smaIl crystals· and proteins with a large 
molecular weight. A block diagram of the system 
is shown in·Fig.1. ' 

The MWPC' with drift gaps and delay line 
readout is used as an X-ray detector (Fig.2). 
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COlOR MONITOR--- --	 r 
Fig.]. A block diagram of the 2-D position-sen· 

sitive detector an electron analog of the 

Roentgen film. 

DETEKTOPW H306PA.EHHR nB3 OMJIH 
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1 Puc.2. MH020npOBOIJOIIHllJl npOnoP14UOH(lIJbHllJl KflM.epa, 

pQ3MeUleHHflJI Ha 20HUOMerpe. C 1980 200a ucnoIJb3yer

CJI B HHcruryre KPUCT(l/J/J02pagiuu AH CCCP OM wylie

HWr tJeJJKOBblX MOHOKPUCT(lIJIJOB • 

.lln1l peI'HCTpauHH peHTreHOBCKOro HaRy
qeHHII HCnOlIh3YeTCII MHOronpOBOlIOqHa1l Ka
Mepa C .D.peitQloBbIMH npOMe:>KyTKaMH (pHc.2). 
ra30Boe HanOlIHeHHe - KCeHOH C MeTaHOM 
(90% H 10% COOTBeTCTBeHHO). CKOPOc;Th npo.D.Y
Ba KaMepbI r8.30BOH CMechlO - 10 CM3/MHH. 
IToJIHoe qHCJIO KaHaJIOB CtlHTbmaHHII HHQlopMa
UHH - IlfITh: qeTblpe - KOopAHHaTHbIX C 6bICT
pblX lIHHHH 38,lJ,ep)l(KH, O)J.HH - C aHO,D,a .D.1I1I yn
paBlIeHHII H 3HepreTHqecKoro oT60pa • 

• 

OcaoBHLle uaPaMerpw/1-3/: 

tIYBCTBHTeJIbHa1I nlIOW:a,D,h 320x320 MM 
H1IH 

4S0x460MM 
34141eKTHBHOCTh perHcTpa
UHH H31IyqeHHII CuK 70% a 
tIHCJIO 31IeMeHTOB 
npoCTpaHCTBeHHoro 
p8.3peWeHHII 250x250 
ITpoCTpaHCTBeHHOe 
pa3peweHHe 1,4x1,4 MM 
BbICTpO.D.eitCTBHe 
(npH 20% npOCqeTOB) 

.llH41paKTOMeTpbl, C03.D.aHHble Ha OCHOBe 
pa3pa6oTaHHbIX B JlB3 OHRH .D.BYMepHbIX 
peHTreHOBCKHX .D.eTeKTopoB~ 34141eKTHBHO HC
nOlIh3YlOTCII ,lJ,1I1I paCWH$poBKH CTpyKl'YP cn02K
HbIX 6enKoBbIX KOMnneKcoB/ 4-6 / (pHc.3.4) • 

DETEKTOPY H306PA*EHHH 

IMAGING DETECTORS 

• 

Fig. 2. The MWPC and the goniometer are used at the 
Institute of Crystallography, USSR Academy ofSciences. 

The coordinate information is determined by 
signals from only four channels (two from X
and two from Y-delay line). Pulses from the 
anode plane are used for gating and for the 
energy selection of events. The MWPC is flown by 
Xe-CH4 (90/10%) at a flow rate 10 cm3 /min. 

Main parameters/1-3/ : 

sensitive area of the MWPC 32Ox320 mm or 
46Ox460mm 

quantum efficiency 
(CuKa radiation) 70% 
number of spatial 
resolution elements 250x250 
spatial resolution (FWHM) 1.4x1.4 mm 
count rate (at 20% losses) 3x105 events/so 

J183 OHJIH 

LHE,JINR 
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Puc.3. JIurfjpa'K14UOHHaJf 'Kap1UHa, nDAY'If!HHaJf OT MOHO
'KpUCTQ/I/la 6eA'Ka AeZUMoZAo6uHa (CIleea). OnepaTUe
HaJf CIlYJlCe6HaJf UHfPopMQ/4W1 ~.6 UHTeHcueHoCTU oTpa
JlCeHUu. HaoOHOM U3 Y'«lCTKOe1l.lJo14aOu 'KQMepbl (cnpaea). 

Ha HHX nOJIYlleHLI nOJIHLIe Ha60pLI HHTeHCHa
HOCTeH OTpa:>ICeHHH OT 70 MOHOKpHCTaJIJIOB. 
HCCJIe,nOBaHHe 60JIbWHHCTBa H3 KOTOpLIX pa
Hee 6hIJIO HeB03MO:>ICH0. 

C nOMOlllbIO 3THX nHcppaKTOMeTpoB 6hIJIO 
H3MepeHO B 06w;eii CJIO:>ICHOCTH 60JIee 4.5 MHJI
JIHOHOB OTp3)l(eHHH. 

,lI,JIR: HCCJIenOBaHHH 6enKoB C nOMOW;&IO 
CHHXpoTpoHHoro H3JIYQeHHR: pa3pa6aThIBaeT
CR: HOBLIH llBYMepHLIH peHTreHOBCKHH neTeK
TOp C npOCTpaHCTBeHHhIM pa3peweHHeM 
0.25 MM. lIHCJIOM 3JIeMeHTOB npOCTpaHCTBeH
Horo pa3peWeHHR: 50Ox500 H 6&ICTponeHCTBH

eM OKaJIO llBYX Merarepu. 

aETEKTOPW H305PA.EHH~ 

IMAGING DETECTORS 

Fig. 3. The leghemoglobin crystal dij'fraction pattern 
(on the Ie/It The measured intensities are shown on the 
monitor for controlling 4, groupe of3x3 spqtilzl resolution 
elements (on the right). 

Using this diffractometer. integral intensities 
(more than 4.5xl06 reflections) of 70 protein 
single crystals have been recently measured/4-6 / 
(Figs.3, 4). 

A new 2·D detector is being constructed for 
protein crystallography at synchrotron radiation 

~ 
sources. 

Expected parameters; ~.: 

spatial resolution 0.2Smm 
number of spatial 
resolution 
elements 60Ox600 
count rate -2xl06 eventsIs • 

JI83 OMH 

LHE,JlNR 
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Puc. 4. l1pocrpaHCT6eHHa CTpy1CT}'Pll fJetlKa KaNllll3bl 

(M = 200 000). Be.tIOK pacwurj'JpoeaH e"epeble. HCClle

()oeaHUR ebzrlOllHeHbl Ha ourj'JpaKTOMerpe KAPIf3 

e HHCTUTYTe KPUCTO.ftll02parj'JUU AH CCCP. ,llurj'JpaKTo

Merp co30aH coeMecmo RB3 OHHH u HK AH CCCP. 

C'6eMKU tJetlKa eblrlOllHeHbl 3a 40 II(lcoe, pa3peweHue 
•

C'6eMKU - 2.7 A. 

FigA. For the first time reconstruction of the three

dimensional structure of the catalaza crystal is shown. 

(M = 200 000 ).The investigation has been performed 

at the Institute of Crystallography. USSR Academy 

of Sciences (Moscow) by using the KARD-3 diffracto

meter. The measuring time was 40 hours, the resolution 

was2.7 A. 

UETEKTOPW K306PA.EHKR nB3 OHJIM 
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O,LlHOMEPHbIE ,LlETEKTOPbI 
,LlnRPEHTrEHOCTPYKTYPHbIX 
HCCJIE,LlOBAHIiA 

3TH ,Il;eTeKTOphI n03BOJIJlIOT Ha OCHOBe 
napanJIeJI&HOrO MeTO,D;a ocy:w;eCTBJIJlT& MaJIO
yrJIOBhIe HCCJle,D;OBaHHJI, H3Y1laT& CTpYKTyPY Be
LUeCTBa B yCJIOBHRX BhICOKHX TeMnepaTyp H ,Il;aB
JIeHHH, nOJIyqaT& peHTreHOrpaMMhI ,Il;HHaMHQec
KHX npoueccoB H T .,II;. 

.LlnJl pemCTpaUHH peHTreHOBCKOro H3JIyqe
HUJI CJlY)Klff O,lJ;HOKOOp,lJ;HHaTHhIH MHoronpOBO
JIOQHhm CqeTqHK (pa3MepoM llOx10 MM). 3a
nOJIHeHHhm CMec&1O KceHOHa C MeTaHOM npH 
,lJ;aBJIeHHH ,Il;O 5 aTMocQ>ep (pHc.5). KOOP,lJ;HHaT
HaR HHQ>opMaUHR CqHThIBaeTCJI no ,lJ;ByM KaHa
JIaM perHcTpauuH C KaTO,Il;HOH JIHHHH 3a,D;ep:>KKH. 
HHQ>0pMaUHJI C aHO,Il;a cqeTqHKa HCnOJI&3YeTCJI 
,lJ;JlJl ynpaBJIeHHJI H 3HepreTHqecKoro oT60pa co

'\10 
6hITHH. BJIOK-citeMa O,lJ;HOMepHOro ,Il;eTeKTOpa 
,Il;JIJI peHTreHoCTpYKTYPH&IX MaJIoyrJIOBhIX HC

CJle,D;OBaHHH aHaJIOrHQHa npe,D;CTaBJIeHHOH 

HapHc.!. 

OcaoBRWe napaMeTpld: 

nHHeHHhIH pa3Mep llOMM 

KBaHTOBaR 
3Q>Q>eKTHBHOCTh 
,Il;JIJI H3JIyqeHHJI: 
CuKa 60% 
MoKa 40% 
llPOCTpaHCTBeHHOe 
pa3peWeHHe 0,15 MM 
O,lJ;H°P°,Il;HOCTh 
3Q>Q>eKTHBHOCTH ±2% 
BhICTP°,Il;eHCTBHe 
(npH 20% npOCqeToB) 3xl05 I/c 

ONE-DIMENSIONAL DETECTOR 
FOR ROENTGENOSTRUCTURAL 
INVESTIGATIONS 

The l-D detector has been developed for the 
small-angle scattering and static or dynamic dif 
fraction experiments. 

The 1-D sealed MWPC with delay line read
out is used as an X-ray detector (Fig.5). The' 
counter has a beryllium window and Xe/CH4 
(90/10%) with a pressure up to 5 atm is used as a 
gas mixture. A block diagram of the system is the 
same as in Fig.1. 

Main parameters: 

sensitive area of the counter. 1l0x10mm 

quantum efficiency 
CuK radiation 60% a 
MoKa radiation 40% 

spatial resolution (FWHM) 0.15 mm: 

non-uniformity 

of efficiency ±2% 


count rate (at 20% losses) 3x105 eventsls 

number of spatial 

resolution elements 500-1000. 


The efficiency of the . diffraction me
thod using 1-D X-ray detector is higher than that 
of energy and angle dispersive methods by a fac
tor of 1017/. A new 1D curved position-sensitive 

detector is being developed. 

Main parameters: 

useful angular aperture 1200 

focusing radius 150mm 
window height 10mm 
spatial resolution 0.3 mm. 

llETEKTOPW H306PAlICEHHJI nB3 OHJIH 


IMAGING DETECTORS LHE,JINR 
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PuC.S. OOHOJiCepHblU no3Ul4UOHHO-IlY8CT8UTe.tIbHWU Oe

TtKTOp, UCnollb3Ye:MblU 8 HHC'J'UT)/Te Kpt4CTfJ/f./U}2PfJfJUU 

AIJ CCCP 0"" UCClJe006illtUJt ~ eeU(eCT8: npU 

C8epX8blCOKUX Oa811eHUJIX. 

fipHMeHeHHe O,1lHOMepHbIX peH1T'eHOBC
KHX .IleTeKTopoB B ,DiSCHTKH p83 nOBbllllaeT 
CBeTOCHJIY BblIIOJlHlIeMOrO peHTreHOCTPYK
TYpHoro aH8JlHsa/ 7/, a B COqeTaHHH C MOLUHbl
MH HCTO'IHHKaMH PeH1T'eHOBCKOro HSJlyqeHHlI 
OTKpbmaeT KaqeCTBeHHO HOBbie BOSMO)l(
HOCTH .IlHHaMHqeCKHX CTPYKTypHbIX HCCJle
.IlOBaHHH. 

u 
Paspa6aTbIBaeMbIH HOBbm 

_ 
PeH1T'eHOBC

~ 

KHH .IleTeKTOp npe,llCTaBJllleT COOOH .IlyroBoH 
.IleTeKTOP C pa,IlHYCOM KPHBHSHbI 150 MM, 

yrJlOM saxsaTa OKOJlO 1200 
• O)KH,llaeMoe 

npoCTpaHCTBeHHOe pa3peWeHHe OKOJlO 
0,3 MM. . 

,lJ;BYMEPHLIE ,lJ;ETEKTOPbI 
lUUI3KCllPECC-AHAJUI3A 
TOHKOCnoRHbIX 
P A,lJ;MOXPOMATOrPAMM 

j fiPH 6HOXHMHqecKHX HCCJle.llOBaHH1IX C no
MOLUIdO 3THX .IleTeKTOpoB MO)f(HO JlOK8JlHSOBaTb 
HaXO,ll1lIlUfeClI Ha TOHKOCJlOHHOH nO,llJlO)l(Ke KOM
nOHeHTbI COe,llH8eHHH, Me'leHHble 14C HJIH 32p, 

, 12513H 35S, , a Tal()l(e HSMepllTb HX aKTHBHO
em (pHc.6). 

PerHCTpaxgm {3-HSJlyqeHHH (B cnyqae 1251_ 
l-HSJlyqeHHR:) OCYLUecTBJllleTClI .IlBYMepHoH no

~ETEKTOPW H306PA.EHHB 

IMAGING DETECTORS 

Fig.S. The J-D Positi':Jn-sensitive detector. has been 
successfully applied to the high-pressure X-ray di/frac
tion on (In extremely small volume at the Institute 

o/Crystallography, USSR Academy o/Sciences. 

TWO-DIMENSIONAL DETECTORS 
FOR NONDESTRUCTIVE EXPRESS
ANALYSIS OF THIN-LAYER 
RADIOCHROMATOGRAMS (TLC) 

The 2-D detectors have been used for the lo
calization of radioactive zones, for measure
ments of their absolute integral values of activity 
or percentage value of single peaks compared 
to the total activity (Fig.6). 

The 2·D position-sensitive chambers with de
lay line readout are used for detection of the {3 -ra
diation from 3H_, 14C., 35S., 32P-Iabbelled com

nB3 OHBH 


LHE,JINR 
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3HUHOHHO-tfYBCTBHTenLHoit KaMepoit C nHHHHMH 
38.,llep,KKH (pHc.7). BnOK-CXeMa aHMOrHllHa 
npe,lI,CTasneHHoit Ha pHc.I. 

Puc. 6. PacnpeOe.tIeHUe aKTU6HOCTU 125[ 6 pa60lleu 
p(J(}uoxpoMaroeptIMMe. 

Paapa60TaHO HecKonLKo MO,lI,H(j,lHKanHH: 
,lI,ByMepHhIX ,lI,eTeKTopOB/8•11 / Ha OCHOBe: 

MHOI'OnpOBono~oit nponopUHOHMLHoit 
KaMepbI (.rr.nH 3H) - o6paaU;bI BBO,lI,HTCH 
Henocpe,lI,CTBeHHO B IJ.YBCTBHTenLHbIit ra
30Bbm 06'LeM; 
MHoI'OcryneHtfaToit nasHHHoit KaMepbI 
HOPMMLHOI'O ,lI,asneHHfi (.rr.nH HC, 35S, 
32 P, 125I) - 06pa3~I npH H3MepeHHH 
paaMema~H Wi TOHKonneHo~oM 

BXO,lI,HOM oKHe; 

MHOI'OcryneHtfaToit naBHHHOH KaMepbI 

HH3KOI'O ,lI,asneHHfi (.rr.nR 3H, 14C, 

35S) - Hccne.rr.yeMbIe o6paaU;bI BBO,lI,HT

CH B repMeTH~bm 60KC C KaMepoit, 

oCYIu;eCTBnReTCR BaKYyMHpOBaHHe, 3a

nOnHeHHe napaMH H306YTaHa ,lI,O ,lI,asne

HHH 5 Topp. 

3TH nO,lI,rOTOBHTenLHble npou;e.rr.yPbI 3a

HHMIUOT OKono 5 MHHYT. 


OCHOBlfwe napaMeTpbl ,.eTeKTOpa: 

tJ:YBCTBHTenLHhIit paaMep 	 200x200 MM 
HnH 

I50x150 MM 
nPOCTpaHCTBeHHOe 
paapeWeHHe l+2MM 

nETEKTOPW H306PA.EHH~ 

IMAGING DETECTORS 
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Fig. 6. The distribution image of 125[ activity for the 
radiochromatogram. 

pounds or 'Y-radiation from 1261 (Fig.7). A block 
diagram of the systems is analogous to Fig.I. 

Various 2-D detectors have been develo
ped/6 . U / : 

- Using the MWPC for the 3 H isotope, the 
TLC are placed inside the gas volume of the 
MWPC. 

-- Using the multistep avalanche chamber 
(MSAC) for 14C, 36S, 32p and 1251 isotopes, 
theTLC are placed directly on the input mylar 
window MSAC. 

- Using the low-pressure MSAC for 3H, 
14C and 35S isotopes, TLC are placed inside the 
chamber box. The box is filled with isobutane at 
a pressure of 5 Torr after pumping. The system 
is ready for operation in 5 min. 

Application fields: radiochemistry, biology, 
pharmaceutical industry, pharmacology, etc. 

llB3 OHJIH 

LHE,JINR 



Fig. 7. The 2-D position-sensitive detector has been 
used for studies of complex protein mixtures after 2·D 
separation of 125UabeUed proteins from E-coli ribosomal 
in a polyacrylamid gel. 

BIB OHJIR 

LHE,JINR 
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tIYBCTBHTenLHOCTL: 
3H (6ecKoHe'lHO TOHKHH cnOH) -10 nKH/MM2 
HC, 35S -2 nKH/MM2 

32p -0,6 nKH/MM2 

1251 -6 nKH/MM2 

BpeMIJ aH8JIHSa, He 60nee 30 MHHyr 

06nacTH npHMeHeHH.fI lteTeKTopa: Pa,u,HOXH
MH.fI, 6HonorH.fl, q,apMaueBTH'IecKa.fl npoMhlw
neHHOCTL, q,apMaKOnOrH.fI H T.,o;. 

Main parameters: 
20Ox200mmSensitive area 
or 15Ox150 mm 

Spatial resolution 1-2mm 
Sensitivity: 
3H (an infinitely thin layer) - 10 pCi/mm2 

14C,35S _ 2 pCi/mm2 

32p _ 0.6 pCi/mm2 

1251 - 6 pCi/mm2 

Time of analysis is lower than 30 min. 

Puc. 7. D8YMepHblU M3U14UOHHo-lIY8CT8UTMbHfllU deTeK
TOp. ucno.llUYeJlfblU d.fI..R .Il0Ka.tJU3tlijUU MelleHHblX 125[ 

6e.t1K08 pu60coM E.coli. 0POU36odUTCJl YCTaH08Ka 
ZeJIJI Ha 6xodHOM OKHe KaMepbl. 

BETEKTOPW H306PA~EHH~ 

IMAGING DETECTORS 
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.llETEKTOPbI 

.llflR: HEBTpOHOCTPYKTYPHbIX 
HCCflE.llOBAHH:A: 

Pa3pa6aTbmaeMbm ABYMepHbm AeTeKTOp 
npeAHa3HaQeH MR UHQ>POBOH KOOPAHHaTHOH pe
rHCTpauHH HeHTpoHOB C MHHaMH BOJIH 6 A npH 
M8JloyrJIOBOM paCCeRHHH HeHTpoHOB AO yrJIa 
B 5°. 

.llJIR perHCTpaIlHH HeHTpoHoB cnyiKHT MHO
ronpoBOJIOllHaR nponOpUHOHaJIbHaR KaMepa 
C ApeHQ>OBbIMH npOMe>KYTKaMH, pa3MemeHHaR 
B repMeTHlIHOM 6oKce. ra30Boe HanOJIHeHHe 
Ha OCHOBe 3He npH H36bITOllHOM AaBJIeHHH 
AO 3,5 aTMocQ>ep. 

OcHOBHlde nap8MeTpld: 

tIYBCTBHTeJIbHbIH 06'beM 26Ox130x12 MM 
3Q>Q>eKTHBHOCTb 
perHcTpaUHH (AJIH A = 6 A, 80% 
tlHCJlO :meMeHTOB 
npOCTpaHCTBeHHOro 
pa3peWeHHR 128x128 
nPOCTpaHCTBeHHOe 
pa3peweHHe < 3 MM 
BbICTpOAeHCTBHe 
(20% npOCtleToB) 105 I/c 

OAHOMepHbIH AeTeIqOp pa3pa6aTbIBaeTC.R 
MR MaJIoyrJIOBbIX CTpYKTYPHbIX HCCJleAOBa
HHH Ha nYQKe HeHTPOHOB C A = 1-2 A 

OlIcH.n;aeMlde D8paMeTpld: 

tIYBCTBHTeJIbHbIH 06'beM 25Ox40x20 MM 

3Q>Q>eKTHBHOCTb 
perHCTpauHH HeHTPOHOB 
(AJIR A = 1 A ) - 50% 
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fie two-dimensional detector, now being 
developed, is designed for coordinate detection of 
slow neutrons for A = 6 Aat the small angle scat
tering. 

The neutrons are detected in the multiwire 
proportional chamber with two drift gaps placed 
in a sealed vessel. The mixture of He and hydro
carbone gas at the overall pressure of 4.5 atm is 
used. 

Main parameters: 

sensitive volume 26Ox130x12 mm 
detection efficiency 
(at 6 A ) 80% 
maximum sampling 
(pixels) 128x128 
spatial resolution < 3 mm 
count rate capability 105 events/so 

At present a one-dimensional detector is 
being constructed for small-angle studies with 
1-2 A neutrons. 

Expected parameters: 

sensitive volume 25Ox40x20 mm 
detection efficiency 
(at 1 A ) 51>% 
number of spatial 
resolution elements 256 
count rate 105 events/s 
gas mixture 10atm 3He + 

+ hydrocarbone. 

The two-dimensional detector has been de
veloped for the digital imaging/12/ in neutron ra
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qHCJIO 3JIeMeHTOB 
npOCTpaHCTBeHHOrO 
paal'eWeHHR 256 
UpoCTpaHCTBeHHOe 
paSpeWeHHe 
BhICTPO.n;e:HCTBHe 

<2MM 
104 I/c 

ra30BaR CMecb Ha OCHOBe aHe 
llpH .n;aBJIeHHH .n;o 10 aTM 

.!l:BYMepHhrH .n;eTeKTOp .n;JI1I Hei:iTpoHHoH 
pa.n;HOrpaq,HH npe.n;Hll3HaqeH .n;JIII UHq,POBOH 
pa.n;HOrpaq,HH C nOMOIUhIO TennOBhIX He:HTPO
HOB; OH HCnOJIbSYeTCII Ha pa.n:Horpaq,HQecKoM 
nYQKe peaKTOpa HCCJIe.n;OBaTeJIbCKOrO HHCTH
TYTa mKo.n;a (UJISeHb, qCCP). 

.nnll p~rHCTpa.uHH TenJIOBbIX HeATpOHOB 
llpHMeHlleTCII MHorOCTYneH1J8Ta.fI JIaBHHHM 
KaMepa HHSKOro .n;aBJIeHHR C KOHBepTopoM 
lOB. 

OCHOBJlWe napaMeTphll2/: 

qYBCTBHTeJIbHaB 
MOIUa.llh 230x160 MM 
3q,q,eKTHBHOCTb 
perncTp.auHH TennOBhIX 
HempoHoB 3% 
qYBCTBHTeJIbHOCTb 
K "f -tPoHY BeJIHqHHOH 
1 peHTreH 1 HMn./cM2 C 
~CJIO 3JIeMeHTOB 
npoCTpaHCTBeHHOro 

f pa3peWeHHR 256x256 
UPOCTpaHCTBeHHOe 
pa3peWeHHe 0,7 MM 
BhICTpo.n;eHCTBHe 
(20-npoUeHTHhIe 
npoCqeThl) 2'105 1/c 
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diography. The detector is utilized at a neutron 
radiography facility of Skoda-Works Research 
Institute (Czechoslovakia). The low-pressure mul
tistep chamber connected to the lOB convertor 
sheet has been used. It makes possible to obtain 
directly a digital radiograph apart from other 
conventional detection methods. 

Main parameters: 

sensitive area 230x160 mm 
detection efficiency 
(for thennal neutrons) 3% 
sensitivity to the 
reactors gamma 
background of 1 R 1 event/cm2 .s 
spatial resolution 0.7mm 
count rate capability .. 
(at 20% losses) 2x105 events/so 
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