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ABTOMaTH3HpOBaHHbie no3HUHOHHO·'IYBCT
BHTenbHbie .neTeKTOpbl HOHH3Hpyromero H3ny
'leHHH - ,neTeKTOpbl "H306pIDKemrn:" - urnpo
KO HCnOnb3YlOTCH MR HCCne.noBaHHH B pa3nH'I
HblX o6naCTHX HayKH - 6HonorHH, Me.IJ;HI.lHHe, 
acTpOHOMHH H T.n. IlpHMeHeHHe TaKHX .IJ;eTeK
TOpOB B OTnH'IHe OT Tpa.D.HUHOHHblX n03BOnHeT 
COKpaTHTb pa,nHaUHOHHYlO .IJ;03y H cymeCTBeHHO 
ycKOpHTb npoue.nypy Hccne.noaaHHH. 

Jia6opaTopHH BbICOKHX 3HeprHH OHHH 
COBMeCTHO C opraHH3aUHHMH CTpaH-y'laCTHHU 
OHHH ocymecTBnHeT urnp0Ky10 nporpaMMy 
COTpy.D;HH'lecTBa no pa3pa60TKe .neTeKTOpOB 
"H3o6pa)KeHHH" .nnH peHTreHOCTpyKTYPHblX 
H pa,nHOH30TOnHblX Hccne.noaaHHH. 

B COCTaB .neTeKTOpa BXO.IJ;HT: 
- ra30BaH MHOronpoaonO'IHaH no3HUHOH

HO-qyBCTBHTenbHaH KaMepa C nHHHHMH 3a,nep)KKH 
.nnH C'IHTblBaHHR Koop.nHHaTHOH HHq>OpMauHH; 

- perHCTpHpy10ma1:1 3neKTpOHHaH annapa-
Typa, ahmonHeHHaH a cTaH.D;apTe KAMAK; 

- MHKp0KOMnblOTep; 
- KOMIIJieKT nporpaMM, 06ecnet1HBa10lllHX 

npHeM H npe.ncrnaneHHe ,naHHbIX, a TaK)Ke KOHT
ponb CHCTeMbl. 

)];BYMEPHhIE )];ETEKTOPhl 
)];JIH PEHTrEHOCTPYKTYPHhIX 
HCCJIE,I1;0BAHH0 

TTpe.nHa3Hat1eHHhie .nnH napannenbHOH perH
CTpauHH .IJ;Hq>paKUHOHHOH KapTHHbl B KOOp.D;H
HaTHblX .IJ;Hq>paKTOMeTpax, .nayMepHble ,neTeKTO
pbl n03BOnHlOT B 50 pa3 yaenH'IHTb CKOpOCTb 
Ha6opa HHq>OpMauHH no cpaBHeHHlO C O.IJ;HOKa
HanbHblMH IlHq>paKTOMeTpaMH. 

~ETEKTOPW H306PA*EHH~ 
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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. 

of: 
The typical imaging-detector system consists 

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. 

Il83 OMH 
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CoxpaI.UeHHe epeMeHH H3Mepemm npHBo
AHT JC yMeHblllemuo B TOM :>Ke OTHOllleHHH ,l],03bl 
06nyt1eHHff o6pa3U:OB. 3TO 003BOJiffeT HCCJie,l],o
BaTb pa,!],Hau;HOHHO HecTOHJCHe o6pa3U:bl, o6pa3-
U:bl MaJiblX pa3Mepoe H T.,l],. OcHOBHbie cpyHK
UHOHaJibHbie 3JieMeHTbl CHCTeMbl npe,!],CTaBJieHbl 
Ha 6JIOK-CXeMe (pHc.1). 

DL-X 
..J ooaooooo,1100000~ 

2-D MWPC =----~ l 

READOUT SYSTEM 

VETO LOGIC & AMP. DISC 

T-D CONVERTER 

DERANDOMIZER 
COMPUTER 

HIGH SPEED ALU 

RAM MEMORY 
BUFFER MEMORY 

256•256•16 

64+640 KB 
CONTROL UNITE 

Puc.I. EIIOK-CXeMa oeyMepHOW no3UijUOHHO-'IY8CT8U

TetlbHOZO oereKTOpa - 3/leKrpOHHOZO QHQJIOZa peHTZe

HO8CKOU n.neHKU. 

nETEKTOPW H306PA*EHH~ 
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The reduction of exposure time makes it 
possible to study radiation-nonresistant pro
teins, small 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). 

X-RAY 

---
A/N DISPI.AY 

LINE PRINTER 

....... ~ 
FLOPPY DISK 

. . . . . . . . 

-COLOR MONITOR 

Fig.I. A block diagram of the 2-D position-sen

sitive detector - an electron analog of the 

Roentgen film. 

flB3 O~H 
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Puc.2. M1wzonpoeo11011HaR nponop14uOHQ./lbHllR KaMepa, 

pa3MeU4eHHaR Ha ZOHUOMerpe. C 1980 zooa ucno11&3yer

CJ1 e HHcruryre KpuCTQ./111ozparf>uu AH CCCP o/lJI u3y11e

HUJ1 6et1KO8blX MOHOKpUCTQ./111O8 . 

.Una perHcTpa1.um peHTreHoBcKoro H3JIY· 
tieHHH HCil0Jlb3yeTCH MHOronpOBOJIOIIHaH Ka
Mepa c ,n;peHq>OBbIMH npoMe)KyTKaMH (pHc.2). 
ra30BOe HailOJIHeHHe - KCeHOH C MeTaHOM 
(90% H 10% cooTBeTCTBeHHO). CKopO(,;Tb npo,n;y
Ba KaMepbl ra30BOH CMeCbJO - 10 cM3 /MHH. 
IlOJIHOe tIHCJIO KaHaJIOB CtIHTbIBaHHH HHq>OpMa
rum - IlHTb: lleTbipe - KOOp,D;HHaTHblX c 6blCT· 
pbIX JIHHHH 3a,n;ep)KKH, O,ll;HH - C aHO,D;a ,ll;JIH yn
paeneHHH H 3HepreTH11ecKoro oT6opa. 

0cHOBHLie nap8Mtrrpb1/1· 3 /: 

qyBCTBHTeJibHaH IlJIOIUa,ll;b 

3¢q>eKTHBHOCTb perHCTpa-
1.um H3ny11eHHH CuK a 
qHCJIO 3JieMeHTOB 
npocTpaHCTBeHHOro 
pa3peweHHH 
IlpocTpaHCTBeHHOe 
pa3peweHHe 
BhlcTpo,n;encTeHe 
(npH 20% npoc11eTOB) 

320x320 MM 
HJIH 

460x460 MM 

70% 

250x250 

l,4xl,4 MM 

3,0x105 l/c 

JlHq>paKTOMeTpbl, C03,ll;aHHbie Ha OCHOBe 
pa3pa6oTaHHbIX B JIB3 011JH1 .n;ByMepHbIX 
peHTreHOBCKHX ,n;eTeKTOpOB, 3q>q>eKTHBHO HC· 
nonh3YJOTCH ,n;na pacwHq>poBKH cTpyKTYP cno)K
HbIX 6enKOBblX KOMilJieKCOB/ 4 ·6 / (pHc.3,4). 

IMAGING DETECTORS 
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Fig.2. The MWPC and the goniometer are used at the 

Institute of Crystallography, USSR Academy of Sciences. 

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 

quantum efficiency 
(CuKa radiation) 
number of spatial 
resolution elements 
spatial resolution (FWHM) 
count rate (at 20% losses) 

320x320 mm or 
460x460 mm 

70% 

250x250 
l.4xl.4 mm 
3xl05 events/s. 

IlB3 OH.HH 
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Puc.4. llpoCT(JQHCT8eHHllJI CT(JyKrypa fJe.rzKa KQTQ/Ul3bl 

(M = 200 000). Ee.rzoK pacwugjpoeaH enepebie. Hcc11e
ooeaHwi 8blnQ/IHeHbl HQ iJugjpaKTOMeT{Je KAPJ!-3 

e HHcruryre Kpucra/111ozpagjuu AH CCCP. ,l!ugjpaKTO
MeT{J co3iJaH coeMecmo JIB3 OHJIH u HK AH CCCP. 

CoeMKU 6e.rtKa 8blnQ/IHeHbl 3a 40 'IQC08, pa3peweHue 

CoeMKU - 2,7 A, 

UETEKTOPM H306PA~EHH~ 
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Fig.4. 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. 

IlB3 O~H 
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O.[lHOMEPHbIE .[lETEKTOPbl 
.[lJIH PEHTrEHOCTPYKTYPHbIX 
11CCJIE.[lOBAHl1A: 

3TH Ae'feI<:TOpbl Il03BOJUU0T Ha OCHOBe 
rrapannenbHoro Me'fOAa ocymecmn.RTb Mano
yrnoabie HccneAOBaHH.R, H3yt1aTb CTpyKTypy ae
mecTBa B ycnOBH.flX BbICOKHX TeMrrepaTyp H AaB
neHHH, rronyt1aTb peHTreHorpaMMbl AHHaMHtlec
KHX rrpoueccoa HT.A. 

.[ln.R perHCTpaUHH peHTreHOBCKoro H3nyt1e
HH.fl cny)KHT OAHOKOOpAHHaTHbIH MHOrorrpoao
nollHblH ct1eTt1HK (pa3MepoM ll0xl0 MM), 3a
nonHeHHbIH CMecbIO KCeHOHa C MeTaHOM IlpH 
AaBneHHH AO 5 aTMOC<:pep (pHc.5) . KoopAHHaT
Ha.R HH(pOpMaQH.R CllHTbIBaeTC.R no ABYM KaHa
naM perHCTpaUHH C KaTOAHOH nHHHH 3a,z:i;ep)KKH. 
11HcpopMaQH.fl C aHOAa Ct1eTt1HKa HCIIOnb3Ye'fC.fl 
An.fl ynpasneHH.R H 3HeprerHt1ecKoro oT6opa co-
6bITHH. BnoK-CXeMa OAHOMepHoro Ae'feKTOpa 
An.fl peHTreHOCTpyKTypHbIX ManoyrnOBbIX HC
cne,z:i;OBaHHH aHanorH'IHa npeAcTaaneHHOH 
Ha pHC.l. 

OcHOBHJ,Ie napaMerpbI: 

JlHHeHHbIH pa3Mep 
KBaHTOBa.R 
3{p(peKTHBHOCTb 
.nn.R H3nyt1eHH.R: 
CuKa 
MoKa 
IlpocTpaHCTBeHHoe 
pa3peweuHe 
O,IlHOpO,IlHOCTb 
3(p(peKTHBHOCTH 
BbICTpo.neiicTBHe 
( npH 20% rrpoct1eTOa) 

110MM 

60% 
40% 

0,15 MM 

±2% 

3x105 1/c 

~ETEKTOPW H306PA*EHHR 
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ONE-DIMENSIONAL DETECTOR 
FOR ROENTGENOSTRUCTURAL 
INVESTIGATIONS 

The 1-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/CH

4 
(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 
quantum efficiency 
CuKa radiation 
MoK" radiation 
spatial resolution (FWHM) 
non-uniformity 
of efficiency 
count rate (at 20% losses) 
number of spatial 
resolution elements 

llOxlO mm 

60% 
40% 
0.15 mm 

±2% 
3x105 events/s 

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 10/7 I . A new lD curved position-sensitive 
detector is being developed. 

Main parameters: 

useful angular aperture 
focusing radius 
window height 
spatial resolution 

120° 
150mm 
10mm 
0.3mm. 

nBJ OHRH 
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Puc.5. O0HOMepHblU nQ3Ul4UOHHO·'IY6CT6UTti.llbHblU oe

TeKTOP, ucno.11b3yeMblU 6 HHCTUT)'Te KPUCTQ.fl.fl0Zpa¢uu 

AH CCCP 0.11.R ucC.11eooeaHU.R crpy1<rypb1 eeU4ecre npu 
ceepxeb1co1<ux oae.11eHU.RX. 

IlpHMeHeHHe O,ZUIOMepHbIX peHTreHOBC-
KHX AeTeKTOpOB B AecHTKH pa3 IlOBbilllaeT 
CBeTOCHJiy BbIIlOJIHHeMoro peHTreHOCTpyK
TypHoro aHaJIH3a17 /, a B CO'leTaHHH c MOll.lHbl· 
MH HCTO'IHHKaMH peHTreHOBCKoro H3Jiy'leHHH 
OTKpbmaeT Ka'leCTBeHHO HOBbie B03MO)K
HOCTH AHHaMH'leCKHX CTpyKTypHbIX HCCJie
AOBaHHH. 

Pa3pa6aTbmaeMbIH HOBbIH peHTreHoac-
KHH AeTeKTop npeACTaBJIHeT co6oH AyroaoH 
AeTeKTOp C PaAHYCOM KpHBH3Hbl 150 MM, 

yrJIOM 3axBaTa OKOJIO 120°. O)KHAaeMoe 
npocTpaHCTBeH~Oe pa3pellleHHe OKOJIO 
0,3MM, 

.llBYMEPHblE ,llETEKTOPbl 
,llJHI 3KCITPECC-AHAJH13A 
TOHKOCnO0HblX 
P A,llHOXPOMATOPPAMM 

IlpH 6HOXHMH'lecKHx HCCJieAOBaHHHX c no
MOll.lblO 3THX AeTeKTOpoB MO)KffO JIOKaJIH30BaTb 
HaxOAHll.lHeCH Ha TOHKOCJIOHHOH IlO.IVIO)l(Ke KOM· 
IlOHeHTbl coeAHHeHHH, Me'leHHbie 14c HJIH 32p, 
3H 35S 125! a TaK)Ke H3MepHTb HX aKTHBHO· • • • 
CTH (puc.6). 

Perucrpa1.urn (J-H3Jly11eHHH ( a cny11ae 1 2 5 I -
'Y ·H3Jiy'leHHH) ocymecTBJIHeTCH ,lJ,ByMepHOH no-

nETEKTOPW H306PA*EHHR 
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Fig.5. The 1-D position-sensitive detector has been 
successfully applied to the high-pressure X-ray diffrac

tion on tm extremely small volume at the Institute 

of Crystallography, USSR Academy of Sciences. 

TWO-DIMENSIONAL DETECTORS 
FOR NONDESTRUCTIVE EXPRESS
ANALYSIS OF THIN-LA YER 
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 (j-ra
diation from 3H-, 14C-, 35S-, 32P-labbelled com-

nB3 OHRH 
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3HUHOHHO·llYBCTBHTeJlbHOH KaMepoH C JIHHHHMH 
3a,zi;ep)l(KH (pHc.7). EJIOK-CXeMa aHaJIOrHllHa 
rrpe,z:i;CTaBJieHHOH Ha pHC.1. 

Puc.6. PacnpeiJe.neHue a1<:ruaHocru 1251 a pa6o"eu 
paouoxpoMarozpaMMe. 

Pa3pa6oTauo HeCKOJihKO Mo,z:i;0qmKaQHH 
,z:i;ayMepHbIX ,z:i;eTeKTOpoa18·11 / Ha OCHOBe: 

MHororrpOBOJIOllHOH rrporropQHOHaJibHOH 
KaMepbI (AJIH 3H) - o6pa3Ubl BBO,ll;HTCH 
Herrocpe,z:i;cTBeHHO B qyBCTBHTeJibHbIH ra-
30BbIH o6'beM; 
MHOrocryrreHllaTOH JiaBHHHOH KaMepbl 
HOpMaJibHOrO ,ll;aBJieHIUI (AJIH 14C, 35$, 
32P, 1261) - o6pa3Ubl rrpH H3MepeHHH 
pa3MemalOTCH Ha TOHKOIIJieHOllHOM 
BXO,ll;HOM OKHe; 
MHorocTyrreHt1aTon JiaBHHHOH KaMephI 
HH3Koro ,ll;aBJieHHH (AJIH 3H, 14C, 
3 5 s) - HCCJie,z:i;yeMbie o6pa3Ubl BBO,ll;HT
CH a repMeTHllHhIH 6oxc c KaMepou, 
ocymeCTBJIHeTCH aaxyyMHpOBaHHe, 3a
IIOJIHeHHe rrapaMH H3o6yTaua AO ,ll;aBJie
HHH 5 Topp. 
3TH rro,z:i;rOTOBHTeJibHhie rrpone,z:i;ypbl 3a
HHMalOT OKOJIO 5 MHHyT. 

OCHOBHltl8 napaMeTpi.1 A8T81<T0pa: 

qyBCTBHTeJihHblH pa3Mep 

Il pocTpaHCTBeHHoe 
pa3peweHHe 

200x200 MM 
HJIH 

150x150 MM 

1+2MM 

nETEKTOPW H306PA*EHHR 
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Fig.6. The distribution image of 1251 activity for the 
radiochromatogram. 

pounds or r-radiation from 1251 (Fig.7). A block 
diagram of the systems is analogous to Fig.1. 

Various 2-D detectors have been develo
ped/ 6 -11 / : 

- 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, 35S, 32P and 1251 isotopes, 
the TLC 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. 

J1B3 OHRH 
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llyBCTBHTenbHOCTb: 
3 H ( 6ecKoHe'IHO TOHKHH cnou) 
He 35s 

' 32p 
1251 

BpeMSI aHaJIH3a, He 6onee 

~10 nKH/MM2 

~2 nKH/MM 2 

~0,6 nKH/MM2 

~6 nKH/MM2 

30 MHHyT 

O6naCTH npHMeHeHHSI ,neTeKTopa: pa,nHOXH
MHSI, 6HonorHR, cpapMaueBTH'lecKaR npoMbIW
neHHOCTb' cpapMaKonorHR H T .,n. 

Puc. 7. J!ByMepHblU TI03Ul4UOHHO-'IYBCTBUTeJlbHblU dereK• 

rop, ucnOJlb3Ye.MblU dJIJI JlOK(lJIU3a14uu Me'leHHblX 1261 
6e11KOB pu6ocoM E.coli. llpou3eodurc11 ycraHoeKa 
ZeJIJI HQ BXOdHOM OKHe KaMepbl. 

UETEKTOPW H306PA*EHHR 
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Main parameters: 

Sensitive area 

Spatial resolution 
Sensitivity: 
3 H (an infinitely thin layer) 
14c 35s 

' 32p 

1251 

Time of analysis is lower than 

200x200 mm 
or 150x150 mm 
1-2mm 

~ 10 pCi/mm2 

~ 2 pCi/mm2 

~ 0.6 pCi/mm2 

~ 6 pCi/mm2 

30 min. 

Fig. 7. The 2-D position-sensitive detector has been 

used for studies of complex protein mixtures after 2-D 
separation of 1251-/abel/ed proteins from £-coli ribosomal 
in a polyacry/amid gel. 

n83 OHJIH 

LHE,JINR 



)];ETEKTOPbl 
)];JUI HE0TPOHOCTPYKTYPHbIX 
11CCJIE)];OBAHl10 

Pa3pa6aTbmaeMhIH .nayMepHbIH .neTeKTop 
npe,II.Ha3HalleH ,IJ.JIR umppoBOH KOOp,II.HHaTHOH pe
rHCTpauHH HenTpoHOB c .IJ.JJHHaMH aonH 6 A npu 
ManoyrnOBOM pacceRHHH HeHTp0HOB .no yrna 
B 5°. 

)];nR perucrpauuu HenTpoHOB cny:lKHT MHO· 
ronpoaonollHa.R nponopuuoHanhHa.R KaMepa 
C npeucpOBblMH npoMe)l(}'TKaMH, pa3MemeHHa.R 
a repMeTHllHOM 6oKce. ra3oaoe HanonHeHHe -
Ha OCHOBe 3He npu H36bITOllHOM naaneHHH 
no 3,5 aTMoccpep. 

0cHOBHI,Ie napaMeTpbl: 

qyBCTBHTenbHblH o6'beM 260x130x12 MM 
3cpcpeKTHBHOCTb 
perucTpauuu (.IJ.nR X = 6 A) 80% 
qucno :meMeHTOB 
npoCTpa.HCTBeHHOro 
pa3peweHHR 128x128 
TTpOCTpa.HCTBeHHOe 
pa3peweHHe < 3 MM 

BbICTpO,II.eHCTBHe 
(20% npocqeTOB) 105 1/c 

0.IJ.HOMepHblH ,IJ.eTeKTop pa.3pa6aTbIBaeTCR 
.IJ.JJR ManoyrnoBhIX CTPYKTYPHhIX uccne.noaa
HHH Ha nyllKe HeHTpOHOB c X = 1-2 A 

O,icHJllleMbie napaMerpbI: 

qyBCTBHTenbHblH 06-beM 
3cpcpeKTHBHOCTb 
perHCTpaUHH HeHTpOHOB 
(.IJ.nR X = 1 A ) 

250x4Qx20 MM 

~ 50% 

~ETEKTOPY H306PA•EHHB 
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DETECTOR FOR MATERIAL 
STRUCTURE STUDIES 
WITH NEUTRONS 

The two-dimensional detector, now being 
developed, is designed for coordinate detection of 
slow neutrons for X = 6 A at 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 
detection efficiency 
(at 6 A ) 
maximum sampling 
(pixels) 

260x130x12 mm 

80% 

128x128 
spatial resolution < 3 mm 
count rate capability 105 events/s. 

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

Expected parameters: 

sensitive volume 
detection efficiency 
(at 1 A ) 
number of spatial 
resolution elements 
count rate 
gas mixture 

250x40x20 mm 

50% 

256 
105 events/s 
lOatm 3He + 
+ hydrocarbone. 

The two-dimensional detector has been de
veloped for the digital imaging/12/ in neutron ra-
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t.JHCJIO 3JleMeHTOB 
npoCTpaHCTBeHHOro 
pa3pememrn: 
flpocTpaHCTBeHHOe 
pa3pemeHHe 
EbICTpoii;eikmHe 
ra30BaH CMecb Ha OCHOBe 
npH ,!l;aBJieHHH 

256 

<2MM 
104 I/c 
3He 
,!l;O 10 aTM 

neyMepHbIH ,D;eTeKTOp ,!l;JIR HeiiTpoHHOH 
paii;Horpaq>HH npe.IJ,Ha3HaqeH ,!l;JIR UHq>pOBOH 
pa.IJ,Horpaq>HH C IlOMOllJ,blO TeilJIOBbIX HeHTpO
Hoe; OH HCilOJib3YeTCR Ha paii;Horpaq>HqeCKOM 
nyqKe peaKTOpa 11ccJie.IJ,OBaTeJibCKOro HHCTH
TyTa IllKoii;a (fln3eHb, t.ICCP). 

nnR perHCTpaUHH TeilJIOBbIX HeHTpOHOB 
npHMeHReTCR MHOrocryneHqaTaH JiaBHHHaH 
KaMepa HH3KOrO ,!l;aBJieHHR C KOHBepTopoM 
10B. 

OcHOBHbie napaMCTphl
1121: 

t.JyBCTBHTeJibHaH 
IlJI O llJ,a,!l;b 
3cpq>eKTHBHOCTb 
perHCTpauHH TeilJIOBbIX 
HeHTpoHoe 
t.JyBCTBHTeJibHOCTb 
K -, -q>oHy eenHqm10H 
1 peHTreH 
t.IHCJIO 3JieMeHTOB 
npocTpaHCTBeHHoro 
pa3pemeHHR 
flpocTpaHCTBeHHOe 
pa3pemeHHe 
EbICTpoii;eHCTBHe 
( 20-npoueHTHbie 
npocqeTbI) 

230x160 MM 

3% 

256x256 

0,7 MM 

2·105 I/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 1 0 B convertor 
sheet has been used. It makes possible to obtain 
directly a digital radiograph apart from other 
conventional detection methods. 

Main parameters: 

sensitive area 
detection efficiency 
(for thermal neutrons) 
sensitivity to the 
reactors gamma 
background of 1 R 
spatial resolution 
count rate capability 
(at 20% losses) 
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