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60nbW~HCTBO ~3Mep~TenbH~X MOAyne~ cneKTpOMeTpOB na60paTO
p~~ He~TpOHHO~ $~3~K~ MomHO paCCMaTp~BaTb KaK MHorOMepH~e C~

CTeM~ C W~POK~M pa3Hoo6pa3~eM per~cTp~pyeM~x napaMeTpOB 11/: 
- BpeMR, HOMep AeTeKTopa;	 • 

l(	 - BpeMR, KOA n03~4~OHHO-4YBCTB~TenbHoro AeTeKTopa; 
- BpeMR, aMnn~TYAa; 

- BpeMR, aMnn~TYAa 1, aMnn~TYAa 2; 
- aMnn~TYAa BO BpeMeHH~X OKHax ~ T.A. 
KaK npaB~no, & H3Mep~TenbH~X MOAynRx AnR HaKonneHHR cneKTpo

MeTpH4ecKo~ ~H$opMa4~H Hcnonb3YDTCR 6Y$epH~e 3anOM~HaD~~e YCT
po~cTBa /63y/121 B pemHMe nocneAOBaTenbHoro 3anonH~HHR n~Qo B 
B pemHMe I'+I", "+~" no anpecy , COOTBeTCTBYDll\eMY rtapa-terpan 3a
per~CTpHpOBaHHoro C06~THR. Cy~ecTBeHHaR 4aCTb HaKonneHHo~ HH
$opMa4~H He BcerAa npeACTaBnReT HHTepec ~ nOAnemHT nQçneAYD~e~ 

COpTHpoBKe, 4TO npHBOAHT K Hepa4~OHanbHOMY Hc~onb30BaHHD MeCTa 
,Ha MarHHTH~X HOCHTenRX H P~CypCOB 3BM.rOCTaeTCR aKTyanbHo~ 3a
Aa4a npeABap~TenbHO~ annapaTHO~ COpTHpOBKH C06~TH~ nepeA 3aHece
HHeM HX B 3anOMHHaD~ee YCTPO~CTBO /3Y/ . 

CpeAH WHpOKOrO pa3Hoo6pa3~R MeTOAOB oT6opa nOne3HO~ cneKTpO
MeTpH4eCKO~ HH$opMa4HH / 3-91 Bce 60nbwee paCnpoCTpaHeH~e nOnY4a
eT MeTOA 4H$pOBO~ $HnbTpa4HH. MHorHe H3MepHTenbHwe CHCTeMW 151 
HCnOnb3YDT AnR 3THX uenea 6bICTpoAe~CTBYD~~e Cne4HanH3HpOBaHHble 
np04eCCOp~, npOBoAR~He OT6op no cnomH~M anropHTMaM C B~4~cne
HHeM cneuaans HblX $YHK4H~. QAHaKO 4ac TO B MHorOMepHblX C~C r exax 
3aAa4a oT6opa none3Ho~ HH$opMa4HH CBOAHTCR K COpTHpoBKe co6w
TH~, HMeD~Hx napaMeTp~, YKa3aHHwe npeABap~TenbHo. CpeA~ nepBwx 
pa3pa6oTOK CHCTeMa /61 ocy~ecTBnReT 4H$POBYD ~~nbTpa4HD nporpaM
MH~M cnoco6oM, npH 3TOM rpaHH4w oT6opa 3aAaDTcR npeABapHTenbHO 
npH nOMo~~ CBeTOBoro KapaHAaw~. nporpaMMH~M nYTeM He YAaeTcR 
AOCTH4b B~COKoro 6~CTpOAe~CTB~R, 4TO RBnReTCR rnaBH~M orpaH~4e

HHeM ero npHMeHeHHR. MHorOMepHaR C~CTeMa/81 npoBoAHT npeABap~
.TenbHbl~ OT6op ~H$opMa4HH npa nOMo~i-1 4H$POBbIX A~CKP~MHHàTOP':)B, 
KOTop~e onpeAenRDT HHmHH~ H BepXHH~ npeAen~ KamAoro napaMeTpa 
nonomeHHeM nepeKnD4aTene~ Ha nepeAH~X naHenRX 6nOKOB. $~nbTpa

4HR B H3MepHTenbHblx CHCTeMax 18,91 oc yute c r anae rc a annap aruo C Bbl
COKHM 6~CTpoAe~C~B~eM, oAHaKo PY4Hoe 3aAaHHe n~paMeTpoB, 4~~POBO~ 
$HnbTpa4H~, HeB~COK~e $YHK4HoHanbH~e B03MomHOCT~ cymaDT o6nécTb 

I'	 
BKn-4 / I O/noj npHMeHeH~R TaKHX pa3pa6oTOK. BpeMeHHo~ KOA~POB~~K
 

~, 3BonReT BWAenHTb B cneKTpe BoceMb BpeMeHH~x OKOH, rpaH~4~ KOTO

g p~x 3aAaDTcR OT 3BM, oAHaKo 4aCTO 3Toro OKa3WBaeTCR HegocTaTo4Ho.
 

J BKn-4 ,~MeeT cne4HanbHoe Ha3Ha4eHHe AnR oT6opa cneKTpoMeTpH4ecKo~
 

f'
 HH~opMa4HH no BpeMeH~, 4TO aenaeT HeB03MomH~M ero Hcnonb30BaH~e
 

~i AnR	 annapaTHo~ $HnbTpa4HH APyrHx napaMeTpoB. 
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3Ha4~TenbH~e ycnexH B 06naCTH C03AaH~R nonynpoBogH~KOB~X 

3anOM~Ha~~~X YCTPO~CTB n03BOnR~T ~CnOnb30BaTb ~X B C~CTeMaX OT
60pa nOne3H~X C06~TH~ /4/. B pa60Te/ 7/ AnR Ka4eCTBeHHO~ O~eHK~ 
C~CTeM ~~nbTpa~~~ BBOA~TCR K03~~~~~eHT oT60pa, RBnR~~~~CR OTHO
weH~eM .Kon~4eCTBa KOM6~Ha~~~ BblXOAHblX cur aanoa K xonuuec r ay KOM
6~Ha~~~ BXOAH~X c~rHanOB. AnR nOA06H~X CHCTeM Ha OCHoBe 3Y MO*
HO BBeCT~ K03~~H~~eHT oT60pa

n .
 
L (m , - k·)


K ~ 2 i = 1 1 1 /1/0'16.3Y 

rAe i - HOMep napaMeTpa MHoroMepHo~ C~CTeM~ Ha oCHOBe 3Y; ffii 

pa3pRAHOCTb pe3ynbTaTa ~HnbTpa~~H j-ro napaMeTpa; k i 
HOCTb aAP~Ca 3Y, Hcnonb3yeMoro B Ka4eCTBe ~~$pOBOrO 

i-ro napaMeTpa. 
B npennaraevo» õnoxe ~~$pOBbIX OKOH õun y4TeH onur 

BY~~X pa3pa60TOK /3-9/. B Ka4eCTBe ~H<PPOBbIX ~~nbTpOB 
~CnOnb3Y~TCR 3Y T~na 537PY2A eMKOCTb~ 4096 6~T, 4TO 

- pa3pRA
~HnbTpa 

npemuec r 
B õ.noxe 
n03Bon~no 

nony-orr s õonee sucoxoe õuc r poneãc r eae , 4eM B CHCTeMax /5,8/. 6nOK 
~~~pOBbIX OKOH /6UO/ ~MeeT no cpaBHeH~1O c /8~10/ ôonee unrpokue 
<PYHK~~OHanbHble B03MO*HOCT~, TaK KaK Kon~4eCTBO rpaunu pa36~eH~R 

cneKTpa pacw~pReTcR AO eMKOCTH npHMeHeHHoro 3Y. rpaH~~~ pa36~e

HHR nporpaMMHo 3aAalOTcR OT 3BM, 4TO AaeT cy~ecTBeHHoe npe~MY

~ecTBo no cpaBHeH~~ c PY4H~M 3aAaH~eM np~ nOMo~H nepeKnlO4aTe
ne~ /8,9/ 

Ba*HbIM 3neMeHTOM C~CTeM oT60pa cneKTpOMeTpH4eCKO~ HH<popMa~HH 

RBnR~TCR cxeMbl, ~AeHT~$~~~PY~~He none3HOCTb 3a$HKCHpOBaHHoro 
C06bIT~.R, T. e. pe aruiayouiae ~YHK~~~ 3anYCKa ero pe rac rpauna , B 06
·~eM cnY4ae ~YHK~~R 3anYCKa RBnReTCR CYMMO~ pa3n~4H~X npOH3BeAe
H~~ QT BXOAH~X c~rHanOB /4/. 06~4HO nOA06H~e cxeM~ He 06naAa~T 
AOCTaT04HO~ r~6KOCTblO ~ ~MeIOT orpaH~4eHH~e <PYHK~~OHanbH~e B03
MO*HOCT~ /9/. 60nee r~6K~M~ H HaAe*HbIM~ YCTpO~CTBaM~ AnR eupaõor
K~ 3anYCKa RBnR~TCR 6~CTpoAe~CTBYIO~He nonynpoBoAHHKOB~e 3Y. 

B 6UO Ka*A~~ napaMeTp HMeeT CBOIO ~YHK~HIO 

pean~30BaHa Ha 6a3e 3Y eMKOCTblO 4096x1 6HT: 
4k 

o I Ai P in 
i= 1 

rne 0n - ~YHKlI~R 3anYCKa n-ro napanerp a ; A j 
MeTpa, i = 1.;-4096; P i - np~3HaK noneauoc r a 

3anYCKa, ~OTOpa.R 

/2/ 

- 3Ha4eH~e n-napa
Ai· 

06~aR <PYHK~~R 3anycKa AnR MHoroMepHo~ c~cTeM~ Ha 6a3e HeCKonb
K~X 6UO ~MeeT B~A 

OI =(E 1 + ... +E n)·(Ol+ El)·····(On+ E n ) ' /3/ 

rAe 'G fi - <PYHK~~R 3anYCKa n- napane rp a ; E n - np~3HaK ~cnonb30Ba

H~R B Ka4eCTBe aKT~BHoro 3neMeHTa OI (E = O - AaHH~~ napaMeTpn 
He BnH.ReT Ha G~). 

Pean~3a4~R ~YHK~~~ 3anYCKa 6~OB B~Ae B~pa*eHH~ /2/, /3/ cy
~eCTBeHHo noB~waeT rH6KOCTb C~CTeM~ oT60pa no cpaBHeH~~ c /8/ , 

2 

rAe <PYHK~HR 3anYCKa 3aAaeTCR nepeKnI04aTenRM~. B·oTn~4He OT /8,9/ 

8HA 6yneBo~ <PYHK~~H 3anYCKa /2/ 3aAaeTCR nporpaMMHo OT 3Bt1. 
6noK-cxeMa 6UO npeAcTaBneHa Ha pHcYHKe. 

llh'lHa anpeca r 
.Jlelllll:11JpaTop 

lfuma naasaxKOMaHll 3YI __f FI I 

~ 
~ 
l1J 
:I: 

:1 

\ 

~
 
B Ka4eCTBe 

B~e 3Y 1,2,3. 
4TO n03BonReT 
pOHbl nepeAHe~ 

L 

<I>O P3) 

r-
BW W liji011 dyif>ep 

~H<PPOS~X <pHnbTpOB S 6nOKe ~cnonb30saH~ AsyxsxOAO
Co CTOpOH~ WHH~ KAMAK S03MomH~ 4TeHHe H 3an~Cb, 

npeABapHTenbHO 33AaTb napaMeTpbl <pHnbTpOB. CO CTO
naueru- 3Y noc r yrnu, AnA 4TeHHR. ICOA, npHHHMaeMb/~ 

c KOAHpOB~HKa, R8nReTCR aApeCOM AnR 3Y_ a C4HTaHH~e H3 Hero AaH
Hble noc r ynao'r Ha 63Y. DUO ~MeeT cneAYIOll.\YIO C~CTeMY 

F OAO - 4TeHHe gaHHblx, 11+1 11 K C4eT4HKY anp ec a , 
F OAl - 4TeHHe c r arycnoro pe rac rp a , 
F16AO - a anu c s AaHHblx, "+111 K C4eT4HKY anpec a , 
F16Al - 3an~Cb CTaTYCHoro perHCTpa, 
CTaTYCHbl~ pe r uc r o CO.CIOHT ~3 1q oaapanoa: 
1~12 - C4eT4~K aApeca 3Y 1+3; 
13il5 - 8~60p 3Y 1~3; 

16 - pe*~M paõoru IIK!-\MAKII/llwHnbTp"; 
17 - ~a3peweHHe LAM; 

KOMa~A: 

Q = L; 
Q = O;, 
Q = L 
Q = o. 

18 - 3anpoc LAM no nepenonHeHHIO C4eT4HKa aApeca. 
Bce pa3pRA~ CTaTYCHoro per~CTpa AocTynH~ AnR 3anHCH ~ 4TeH~R. 

B03MO>t<HO paapeuie-ure oAHoBpeMeHHo~ paõoru 3Y 1+3' B mo60M C04eTa
H~~. B pemHMe "KAMAK t

I HX anpecuue 8XOAbJ nOAKnlO4alOTCR K C4eT4~ KY 
aApeca cTaTycHoro perHCTpa. BXOAHO~ perHcTp cnY*HT AnR BpeMeHHO
ro xpaHeHHR AaHH~x, 3an~C~BaeM~X B 8~6paHHYIO naMRTb. B pem~Me 

11<P~nb rp!' anpe c aue sxonu nOAKn~4a~TcR -repe a nepernuoc na-rene K co
OTBeTCTBY~~~M KOA~pOBll.\~KaM P1, P2, P3, pa3PRAHoCTb KOTbp~x orpa

3 



H~4eHa ABeHaA4aTb~. Pa3pRA 17 KamAoro 3Y cnym~T AnR 6wcTporo 
annapaTHoro aHan~3a cooTBeTcTBy~~erO napaMeTpa, T.e. pean~3yeT 

$YHK4~~ 3anYCKa /2/. Ecn~ Bce napaMeTpw ~Me~T nonom~TenbHY~ $YHK
4~~ 3anycKa, BwnonHReTCR ycnoB~e /3/, ~ pe3ynbTaJ $~nbTpa4~~ 

$/Pl,P2,P3/ 3aHOC~~CR B BWXOAHO~ 6Y$ep. 3a KamAwM 3Y B BwxOAHOM 
õyoepe aa «pe nneuu onpeneneuuae paapanu: 3a nepBblM - c 1 no 13, 
3a BTOpWM - 6 ~ 16, 3a TpeTb~M - 10 ~ 16, 4TO AaéT B03MomHOCTb 
nepBOMY 4~$pOBOMY $~nbTpy aunerurr s ~3 napane r pa Pl AO 4096 KOM
6~Ha4~~, BTOPOMY - ~3 napaMeTpa P2,AO 2048, TpeTbeMY - ~3 napa
MeTpa P3 AO 128. rpaH~4bl MemAY 4~$pOBbIM~ $~nb TpaM~ B BblXOAHOM 
6Y$epe nporpaMMHO 3aÁa~TcR OT 33M B 3aB~C~MOCT~ OT Tpe60BaH~~ 
K K03$$~4~eHTY oT6opa /1/ no COOTBeTcTBy~~eMY napaMeTPY. B03Mom
HOCT~ Bcex Tpex 4~$pOBWX $~nbTpoB B 6UO y4~TwBa~T nOTpe6HocT~ 

6onbw~HcTBa ~3Mep~TenbHWX MOAyne~ JlH$. B AaHHOM 6noKe He~cnonb

3yeMwe pa3pRAW ~amAoro 4~$poBoro $~nbTpa cneAyeT 3anonH~Tb HynR
M~. BpeMeHHoe xpaHeH~e pe3ynbTaTa $~nbTpa4~~ B BWXOAHOM 6Y$epe 
n03Bon~no BO BpeMR 06pa~eH~R K 53Y npoBoA~Tb o6pa6oTKY cneAY~
~ero C06WT~R. BpeMR $~nbTpa4~~ 0,5 MKC MeHbwe BpeMeH~ o6pa~eH~R 

K 53Y - 1,2 MKC, cneAOBaTenbHO, 6UO He YXYA~aeT BpeMeHHwe xapaK
Tep~CT~K~ HaKonneH~R.TpaKTa 

AnR KOMnneKCHO~ npOBepK~ pa6oTocnoco6HoCT~ 6UO C03AaHa TeCTO
BaR nporpaMMa, ocy~ecTBnR~~aR A~arHOCT~KY OCHOBHWX $YHK4~OHanb
HWX 3neM~HTOB 6nOKa. AnR 6WCTporo BKn~4eH~R 6UO B cy~ecTBy~q~e 

MHorOMepHwe C~CTeMW c 3aKOH4eHHWM nporpaMMHWM 06ecne4eH~eM CO
3AaHW ABe cepB~CHwe nporpaMMW. nepBaR npbrpaMMa C03AaeT Ha C~
CTeMHOM HOC~Tene $a~n c napaMeTpaM~ ~~$pOBoro $~nbTpa. AnR 3Toro 
onepaTOpy He06xOA~MO B A~anore 3aAaTb rpaH~4W 4~$pOBWX OKOH ~ Ha
3BaH~e $a~na. BTopaR - n03BonReT ~3 $a~nOB 4~$p~BWX OKOH C03Aa
BaTb 3arpY304HW~ MOAynb c napaMeTpaM~ $~nbTpOB, 3aHOC~J ero 
B 6UO.~ nep eaonu r 6nOK B pem~M 11$~nbTplJ. 06e nporpaMMbl ocyure c r> 
BnR~T KOHTponb 3a Ae~CTB~RM~ onepaTopa. 

B 3aKn~4eH~e Heo6xOA~MO OTMeT~Tb, 4JO 6UO RBnReTCR nepaWM 
np~MepOM ~cnonb30BaH~R 3Y B C~CTeMax npeABap~TenbHoro annapaTHO
ro oT60pa cneKTpOMeTp~4eCKO~ ~H$opMa4~~ AnR pean~3a4~~ He Tonb
KO $YHK4~~ 3anYCKa, HO ~ AnR nOCTpoeH~R 4~$pOBWX $~nbTpOB. OCHOB
HWM~ npe~My~ecTBaM~ AaHHO~ pa3pa60TK~ RBnR~TCR: 

- cy~ecTBeHHoe nOBwweH~e r~6KOCT~ ~ $YHK4~OHanbHWX B03MomHOC
Te~ oT60pa C06WT~~; 

- 3aAaH~e napaMeTpOB 4~$pOBoro $~nbTpa ~ $YHK4~~ 3anYCKa npo
rpaMMHO OT 3BM; 

- He3aB~C~MOCTb BpeMeH~ Bw60PK~ ~ annapaTHO~ pean~3a4~~ ~YHK

4~~ 3anYCKa OT B~Aa ~cnonb3yeM?~ 6yneBo~ $YHK4~~; 

- cyuiec Tae-u-roe noesuueuue ~H$opMaT~BHOCT~ HaKonneHHblX AaHHblX 
B 63Y, YTO n03BonReT 3KOHOM~Tb MeCTO Ha MarH~THWX HoC~TenRX, 

60nee'pa4~OHanbHO ~cnonb30BaTb pecypcw 3BM. 
np~ ~cnonb30BaH~~ 6UO YBen~4~BaeTCR BpeMR HenpepWBHoro HaKon

neH~R B 63Y, 4TO oco6eHHO BamHO B ycnoB~RX ~MnynbcHoro peaKTopa 
~6P-2. 6UO n03BonReT nepeBeCT~ PRA MHorOMepHWX ~3Mep~TenbHWX C~

4 

CTeM ~3 pem~Ma nocnenoaa rcnenoro aanonueuua 63Y B pem~M 11+1 1 1 
, 

TaK KaK OA~H 6noK BKn~4aeT Tp~ 4~$pOBWX $~nbTpa,06beA~HeHHwx 

o6~e~ $YHK4~e~ 3anYCKa. B03MomHo 06beA~HeH~e HeCKonbK~X 6noKoB, 
4TO YBen~4~T Kon~4eCTBO napaMeTpoB B C~CTeMe oT6opa. 6UO B Te
4eH~e HeCKonbK~X 4~KnOB ~3MepeH~~ ycnewHo pa50TaeT B COCTaBe 
3Kcnep~MeHTanbHo~ YCTaHOBK~ no per~cTpa4~~ y-KBaHTOB c 3Hepr~
e~ 5~ 10 M3B OT' 3aXBaTa He~TpoHoB RAPOM 113e. B peayns r are nony

1\ 4eHW speMeHHwe cneKYpw B aMnn~TYAHWX OKHax ~ aMnn~TYAHwe - B 3a
J ~ ~aHHwx BpeMeHHWX OKHax. 
)I ' C03AaHHwe nporpaMMW YCKOPR~T nycKoHanaAo4Hwe pa6oTw, n03BonR

... ~T BKn~4~Tb 6UO KaK 6noK w~pOKoro np~MeHeH~R B 6onbw~HcTBO ~3

Mep~TenbHblX MOAyne~ 6e3 MOA~$~Ka4~~ ~x nporpaMMHoro ~ annapaT
Horo o6ecne4eHVlR. 

6UO BwnonHeH B cTaHAapTe KAMAK /w~p~Ha lM/, cOAepm~T 82 ~H

r cr oans aae cxenu , no rpeõnaer 1, 7 A no +5 B. 

B 3aKn~4eH~e aBTOpw C4~Ta~T CBO~M np~RTHWM AonrOM Bwpa3~T~ 

cepAe4HY~ 6naroAapHocTb r.n.mYKOBY, M.n.Kopo64eHKo, B.~.4~BK~HY, 

3a none3Hwe o6cymAeH~R ~ BH~MaH~e K oa6oTe, M.~,XpeHoBo~ 3a 
npoeKT~pOBaH~e ne4aTHo~ nnaTbl, A.H.Wan~r~HY - 3a nOMO~b B OTnaA
Ke nporpaMMHoro 06ecne4eH~R. 

j. 
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BaroB B.A. li AP· PI0-86-562 
EnoK u;u¢JpOBbiX OKOH AJJH COpTiipOBKli CIIeKTpoMeTpuqeCKOH 
HH¢opMau;uu 

EnoK u;u¢poBbiX OKOH npeAHa3HaqeH AJJH npeABapuTeJ1bHoro annapaT 
Horo oT6opa cneKTpoMeTpuqecKoii uH¢opMau;uu. B KaqecTBe 'u;u¢poBoro 
¢liiJ1hTpa liCIIOJ1h3YIDTCH CTaTuqeCKlie IIOJ1YIIPOBOAHliKOBble 3aiiOMHHaiD~lie 

ycTpOHCTBa K537PY2A. B OAHOM 6J10Ke peanu30BaHO Tpli CliHXpOHHbiX 
u;u¢JpOBbiX ¢lHJ1hTpa, napaMeTpbi KOTOpbiX 3aAaiDTCH nporpaMMHO OT 3BM. 
<t>yHKIJ;HH 3anycKa KaJK,LJ,oro u;u¢poBoro ¢uni>Tpa TaKJKe peanu3oBaHa Ha 
3Y li 3aAaeTCH nporpaMMHO OT 3BM. BJJOK BbiiiOJ1HeH B CTaHAapTe 
KAMAK. P agpa6oTaHHbie nporpaMMbi no3BOJ1HIDT BKnwqHTh 6noK u;u¢poBbiX 
OKOH K<lK 6J10K illlipOKOrO fiPHMeHeHHH B 60J1billliHCTBO li3MepuTeJ1bHhlX 
MOAYJ1eH 6e3 MOAii¢JHKaiJ;H11 liX nporpaMM li annapaTypbi. 

Pa6oTa BbiiiOJ1HeHa B J1a6opaTopHH HeiiTpoHHOH ¢H3HKH Ollill1. 

Coo6rneHHe 06'be!l,HHeHHOfO HHCTHryra HJlCpHbiX HCCIIC!lOB3HHH. lly6Ha 1986 

nepeBOA O.C.BHHOrpa!l,OBOH 

Vagov V.A. et al. 
Digital Filter Unit for Selection 
of Spectrometric Information 

PI0-86-562 

Digital filter unit is intended for preliminary selection 
of spectrometric information. Static semiconductor storage de
vices K537RU2A are used as a digital filter. One unit consists 
of three digital filters. Their parameters are given hy coJ~pu

ter program. Switching function of each digital filter is also 
realized on memory device and is given by computer program. 
The unit is performed in CAMAC standard.The developed program 
permit to use these digital filter units as a unit of a wide l 
employment is most measurement modules without any modification1 

of their programs and hardware. · 

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

Communication of the Joint Institute for Nuclear Re,c~m:h. Duhna llJXh 


