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1. BBE.[\EHME 

Yme 6onee 15 neT B nH$ OHRH npoBOAATCA ~3MepeH~R yrnos~x pac
npeAeneH~A ynpyroro pacceRH~A HeRTpOHOB A.QpaM~ B K~fl03fleKTpOH
BOflbTHOR o6nacT~ 3HeprMR. Uenb~ 3T~X ~ccneAOBaH~R 6wnM TaKMe 
$M3~4eCK~e 3aAa4~, KaK Hat<OnfleHMe CMCTeMaTM4eCKOR MH$OpMa4~~ 06 
aH~30Tpon~~ pacceAHMA AflA pasH~x RAep 111 , 04eHKa nonRpHsyeMocT~ 
HeATpOHaiB/, H3y4eHHe ¢nyKTYa4~A BKflaAa B HeRTpOHHY~ WMPMHY p -
pe30HaHCOB ABYX CnHHOBWX KaHanos/3/, nO~CK nPOABJleH~R OAHOn~oH
HOro 06MeHa npH paCCeRHHH HeRTpOHOB Ha COCeAH~X 4eTHo-4eTHWX 
~ He4eTHo-4eTH~x AApax 141 , onpeAeneH~e pa.Q~ycos noTeH4~anbHoro 
pacceAH~A P-sonHOBWX HeRTpOHOB /5/ , nepe4~CfleHH~e MCCfleAOBaH~R 
06oeA~HAeT TO o6CTOATeflbCTBO, 4TO B 3HepreT~4eCKOR o6naCT~ 
1-200 K38 A~¢¢epeH4ManbHoe ce4eH~e pacceAH~A HaAemHo annpoKc~
M~pyeTcA pasnomeH~eM no non~HoMaM nemaHApa, npeAnonara~~~M sKnaA 
TOJlbKO 8- ~ p -sonHOBbiX HeRTpOHOB: 

a 
a(()) = - 8-[1 + w1 P1 (cos8) + w 2P

2 
(cos())]. 

4r. /1/ 

MeTOAHKa M3MepeH~A H aHaJlH3 3KCnepMMeHTaJlbHWX ABHHWX on~CWBanHCb 
paHee /cM. 11- 3•61 /. 0AHaKo np~MeHeH~e HosoA 3JleKTPOHHo-sw4~cnM
TenbHOR TeXH~K~ np~BeJlO K cy~eCTBeHHOMY pacw~peH~~ B03MOmHOCTeR 
ycTaHOBK~, n03BOJl~JlO nonHOCTb~ aBTOMaT~3MpOBaTb ~3MepeH~R. 

H~me np~BOAATCA xapaKTep~cT~KH ycTaHOBK~ s ee cospeMeHHOM 
B~Ae. Hsnara~TCA TaKme MeTOA ycTaHOBJleH~A 3HepreT~4eCKOA WKanw 
~ oco6eHHOCT~ o6pa6oTK~ sKcnepMMeHTaJlbHbiX AaHHbiX Ha 3Bt~ PDP-
11/70 c 4e11b~ onpeAeneH~A ycpeAHeHHwx no pesoHaHcaM napaMeTpos 
A~¢¢epeH4~aJlb Horo Ce4eH~A u 

8 
(E), w l (E) ~ w 

2
(E) . 

2. OnHCAHHE YCTAHOBKH H METOAMKH H3MEPEHHA 

a/ ¢~3~4ecKaA annapaTypa 

Ha pMc. 1 noKasaHa cxeMa pacnonomeHMA AeTeKTopa 1 M o6pas4a 2 
Ha ny4Ke HeATpOHOB. ny40K ¢opMMpyeTCA AO AMaMeTpa -15 CM KOflJlM
MaTOpOM 3, nOMe~eHHWM BHYTPb BaKyyMHOrO HeATpOHOBOAa 4, M Bwnyc
KaeTCR B B03.QYWHWA paspws AflMHOA 300 CM, HaXOAA~MRCR Ha paCCTOR
HMM -250 M OT peaKTOpa • .[\eTeKTOp npe.QCTaBJlAeT co6oA 5-cnoAHy~ 
6aTape~ M3 50 nponOP4MOHanbHWX 3 He-c4eT4MKOB c AaBneHMeM 10 3TM, 
noMe~eHHY~ B nO,QBMmHy~ 3a~MTY M3 napa¢MHa C Kap6M,QOM 6opa. 3a~MTa 
C nOMO~b~ 3JleKTPOMeXaHM4eCKOrO npMBO,Qa MOmeT nepeMe~aTbCA no OK
pymHOCTM OTHOCMTeflbHO OCM .QepmaTenA o6pa34a M 3aHMMaTb TpM 11~6we 

yrnoswe nonomeHMR, ¢MKCMpyeMwe pacnonomeHMeM KOHe4HWX BWKJl~4aTeneR 
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PHc.l. CxeMa ¢H3H~ecKoft ycTaHoa
KH. I - ~eTeKTOp HeftTpOHOB a sa
mHTe, 2 - Oopase~, 3 - KOnnHMa
TOp, 4 - BaKYYMHbll HellTpOHOBO~, 
5 - Heno~aH~HaH nnaT¢opMa ~e
TeKTopa, 6- - MOHHTOpHb!e C~eT
~HKH, 7 - sneKTpOMexaHH~eCKHH 

ilpHBO~ ~R nepeMe~eHHH ~eTeKTO

pa H Oopas~a, 8 - ~eTeKTOpHaH 

sneKTpOHHKa, 9 - 6noK ynpaane
HHH sneKTpOMeXaHH~eCKHM ilpHBO-
~OM. 

Ha Henogs~mHo~ nnaT$opMe 5. CpeAHee paccTOHH~e Memgy c4eT4~KaMv. 
~ o6pa340M -90 eM, a pa36poc yrna pacceHH~H cocTasnHeT +10°. 
,/J,nH yMeHbWeH~H $OHa OT MeAneHHbiX He~TpOHOB BXOgHOe OKH0-3ali\~Tbl 
nepeKp~To $~nbTpoM ~3 Kap6~ga 6opa. nocnenHee speMH gnH ~3MepeH~~ 
·~cnonb3y~TCH nnocK~e o6paa4~, pa3Mep~ KOTop~x He s~XOAHT 3a 
npegen~ He~TpOHHoro ny4Ka. 06pa3e4 MomeT 3aH~MaTb ABa pa6o4~X 
nonomeH~H: 11 Ha npocTpen 11 ,qnH yrnos pacceHH~H < 90° ~ 11 Ha oTpa
meH~e11 - gnH yrnos > 90°; s o6o~x cny4aHx nnocKOCTb o6paa4a 
ycTaHasn~saeTcH no,q -yrnoM 45° K ny4Ky. ,IJ,epmaTenb o6pa34a, KPOMe 
np~soga gnH ~3MeHeH~H yrna YCTaHOBK~ OTHOC~TenbHO ny4Ka, ~MeeT 

sneKTponp~sog sepT~KanbHoro nepeMell\eH~H o6pa34a s ny40K ~ ~3 

ny4Ka. B6n~3~ ny4Ka AO KOnn~MaTopa HaXOAHTCH gsa KOpOHH~X 6op
H~X c4eT4~Ka 6 T~na CHM-11, KOTOp~e ~cnonb3Y~TCH AnH MOH~Top~po
saH~H nOTOKa He~TpOHOB. 

6/ H3Mep~TenbH~~ MOAYnb 

6noK-CXeMa sneKTpOHHO~ 4aCT~ ycTaHOBK~ - ~3Mep~TenbHOrO MO
gynH /HM/ - npegcTasneHa Ha p~c.2. OcHOBHO~ HM HBnHeTCH M~Kpo-
3BM MERA-60-30, ocHall\eHHaH ycTpo~cTBaMv. ssoga-sbrsoga, $nonn~
g~cKoM ~ gsyMH nynbTOBbiM~ TepM~HanaM~ - an$aB~TH0-4~$pOBbiM 

'A~cnneeM 7952 ~ TeneTa~noM c MaTp~4HO~ ne4aTb~ T~na DZM -180. 
K 3BM nogKn~4eH Kpe~T, conpHmeHH~~ c He~ Kpe~TKOHTponnepoM T~na 
106. B Kpe~Te pa3Mell\a~TCH ycTpo~cTsa, B3a~MOAe~cTBY~ll\~e KaK 
Memgy co6o~, TaK ~ c 3BM. 

HaKonneH~e ~H$OpMa4~~ s HM opraH~3osaHo nyTeM HenocpegcTseH-
- HO~ CBH3~ speMeHHOrO KOg~pOBli\~Ka /BK/ C 3anoM~Ha~li\~M YCTpO~CTBOM 

/3Y I, HBnH~li\~MCH caMOCTOHTE!nbHbiM ycTpo~CTBOM ~ coeg~HeHHbiM, 
c ogHo~ CTOPOHb/ c Mar~cTpanb~ KAMAK, c gpyro~ /no neoeAHe~ 
naHen~/ - c BK 71 • TaKaH CBH3b AaeT B03MOmHOCTb ocso6oA~Tb 3BM 
OT He np~CYU\~X e~ $YHK4~~ HaKonneH~H ~H$OpMa4~~ ,B ee onepaT~B
HOM 3anoM~Ha~ll\eM YCTpO~CTBe /03Y/ ~ opraH~30BaTb HBCKOnbKO He-
3aB~C~M~X gpyr OT APYra KaHanOB HaKonneH~H, ynpaBnHeMWX OgHO~ 

IS! 
3BM • noM~MO CKa3aHHOro, npHMaH CBH3b BK /n~6o APYr~x BXOAH~X 
YCTpO~CTB/ n03BOnHeT: 1/Cyll\eCTBBHHO nOBWC~Tb CKOPOCTb per~CTpa-
4~~ C06~T~R, KOTOpaH B AaHHOM cny4ae npaKT~4eCK~ onpegenHeTCH 
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PHc.2. BnoK-cxeMa HsMepRTBnbHoro 
Mo~ynH Ha 6ase 3BH MERA-60-30. 
I - KpeftT-KOHTponnep THna 106, 
2 - speMeHHOH Ko~poBmHK BK-5, 
3 - 5noK c~eT~HKos, 4 - sanoMH
Haro~ee yCTpOHCTBO /3Y/, 5- ~paft
Bep TO~e~Horo ~cnnen, 6 - 5noK 
ynpasneHHH ¢H3H~eCKOH ycTaHOBKOH 
/BY~Y/, 7- 5noK p~Horo ynpasne
HHH ¢H3H~eCKOH ycTaHOBKOH, 8 -
~acbi, 9 - 5noK BbiBo~a, I 0 - To
~e~Hblli ~Hcnneft. 

4~KnOM o6pali\BH~R K 3Y ~ COCTaBnHeT 1-2 MKC Ha C06WT~e B 3aB~c~
MOCTI1 'aT T~na ~cnonb3yeMoro 3Y 19• 101 ; 2/ o6ecne411Tb 6onee onepa
THBHoe ynpasneHHe sKcnep~MeHTOM 11 o6pa6oTKy HaKonneHHO~ ~H¢op
Ma4~11, He npepweaH npo4ecca 113MepeHI1~. 

Ha6op o60PYAOBaH~H 11 nporpaMMHoe o6ecne4eHHe, ~cnonb3yeMwe 
B MOAYne, n03BOnH~T npOI13BOAI1Tb aBTOMaTI14BCKOe ynpaBneHI1e XOAOM 
3Kcnepv.MeHTa. B cocTaB annapaTypw, oeani13Y~ll\e~ sTy ¢YHK411~ HM, 
BXOART 4aCbl peanbHOrO BpeMBHI1/1l/, C4BT411KI1 MOH~TOp~pOBaH11H /12/ 

~ 6noK ynpaeneHI1R ¢~3~4BCKO~ ycTaHOBKO~ /6Y¢Y/, C nOMOll\b~ KOTO
poro conpHra~TCR ~CnOnH~TenbHWe 3nBMBHT~ $~3114BCKO~ yCTaHOBKI1 
c Mar~cTpanb~ KAMAK. 

nporpaMMHOe o6ecne4eH~e MOAYnR, KOTOPOMY npi1CBOBHO ~MR SftM, 
no3eonHeT opraH~3oeaTb: 

- ynpasneHI1e. ABYMH HB3aBI1C~MO pa6oTa~li\~M~ 113Mepi1TenbHWM~ 
KaHanaM~ c Knas~aTypbr A~cnne~Horo TepM~Hana 11 asToMaT~4ecKoe 
ynpaeneH~e XOAOM 3Kcnep~MeHTa Ha OAHOM 113 KaHanos C Bb1Aa4e~ 
npoToKona 113MepeH~~; 

- s~BOA ~H¢opMa4~~ Ha T04e4HW~ A~cnne~ e MacwTa6e no oc~ Y, 
onpeAenReMOM nonb3oeaTeneM, ~ An~Ho~· no oc~ X 1024 ~n~ 64 T04K11; 

- HaxomAeHI1e MaKc~MyMa cneKTpa a 3aAaaaeMOM ~HTepsane c Bbr
Aa4e~ Ha AI1Cnne~ HOMepa KaHana ~ ·era cogepm~Moro; 

- BbiBOA B AeCHT~4HO~ ¢opMe Tpe6yeMO~ 4aCT~ 11H¢OpMa4~~ Ha 
A~cnne~Hbl~ TepMv.Han 11n11 DZM-180; 

- B~AeneHI1e Ha A~cnnee 3aAasaeMoro HOMepa KaHana T04Ko~ noew
weHHO~ HPKOCT~ / 11MBTKa 11

/; 

4 
''l - nepeAa4y HaKOnneHHO~ 11H¢GlpMa4~~ Ha 4eHTpanbHbl~ npo4eCcop. 

e/ YnpasneHI1e sKcnep~MeHTOM 

nporpaMMa SAM npeAYCMaTp~saeT nocneAosaTenbHOe 411Knl14ecKoe 
HaKonneH~e 8 CneKTpOB Ani1HO~ 1 024 KaHana KamAbl~, COOTBeTCTBy~
li\~X pa3n~4HbiM nonomeHI1HM o6pa34a 11 geTeKTopa. Bee cneKTpbl no-
04epeAHO ~3MepR~TCH OAH~M 11 TeM me y4aCTKOM 3Y KAMAK ~ HaKann~
ea~TCH B 8 6y¢epax 03Y 3BM. 

KoMaHgw ynpasneH~H Ha ycTaHOBKY no3~4M~ ABTeKTopa ~ o6pa34a 
nepeAa~TCH OT 313M 4epe3 6Y¢Y, KOTOpbl~ Bocnpi1HI1MaeT TaK>Ke OTBeT-
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Hble KOHTpOnbHble CvlrHanbl V1CnonHeHI1f1 npi1Ka3a 3neKTponpi1BO,QaMI1. 
nocne 3asepweHI1f1 TeKyllle~ KOMaH,Qbl ynpasneHI1f1 B 3Y KAMAK 113 COOT
BeTCTBY~Uiero 6y~epa 38M C411T~Ba~TCR HaKonneHH~e paHee ,QaHH~e 
11 B~nOnHReTCR ganbHe~WV1~ Ha6op I1H~OpMa41111 B 3Y. no ,QOCTV1meHI111 
3agaHHoro gnR onpegeneHHoro Tl1na 3Kcno3V14V1V1 411Cna cTapTos Ha-
6op 11H~OPMa411V1 npeKpaUiaeTCR, gaHH~e 113 3Y nepeHOCRTCR B COOTBeT
CTBY~UII1~ Tl1ny 3KCn03114V111 6y~ep 38M, OTC4eT~ MOHI1TOpOB ne4a- ~ 
Ta~TCR Ha DZM - 180 s npoToKone, nocne 4ero s EiY<I>Y nepecblnaeTcR 
04epegHaR KOMaHga ynpasneHI1f1. B npOTOKOne OTMe4aeTCR TaKme 
speMR Ha4ana 113MepeHI1~, a nepeg Ha4anoM o4epe.QHO~ 3Kcn03114V1V1 -
ee ycnosH~~ HOMep. OcTaHos V13MepeHV1~ MOmeT npOV13BO.QV1TbCR s Te-
4eHV1e Hafiopa cneKTpa n~6oro TV1na. np11 3TOM B npOTOKOne TaKme 
~11KCI1PY~TCR Ha6paHH~e OTC4eT~ MOH11TOpOB 11 speMR OKOH4aHI1f1 113Me
peHI1~. nepe,Qaqa ,QaHHbiX 113 03Y MERA-60 Ha PDP-11 /20 OCYUieCTBnR
eTCR ABYMR Macc~BaMI1 no 4096 411Cen /O.Q11H - 4 cneKTpa c o6pa340M, 
.Qpyro~ - 4 cneKTpa 6e3 o6pa34a/, KOTop~e nepeHoCRTCR 3aTeM Ha 
PDP -11/70 i-1 o<)lopMnR~TCR KaK ~a~nbl CV1CTeMbl lAS. YcTaHosKa .Qn11-
TenbHOCTI1 113MepeHV1~ s onpe.QeneHHbiX nonomeHV1RX o6pa34a 1-1 .QeoreKTo
pa, V1HV14V1~pOBaHV1e aBTOMaTV14eCKOr:O pemV1Ma V13MepeHV1~, npOCMOTp Ha 
To4e4HOM .QV1cnnee HaKannV1saeMo~ V1H~opMa4V1V1 s 3Y KAMAK 1-1nV1 HaKon
neHHO~ s 6y~epax 03Y MERA-60-30, pacne4aTKa .QaHHbiX Ha DZM-180, 
ocTaHos V13MepeHV1~ V1 nepe.Qa4a V1H~opMa4V1V1 V13 naMRTV1 MERA -60 
Ha 3BM PDP-11/20 ocyl!leCTBnR~TCR KOMaH.QaMV1 c .QV1cnne~Horo Tep
MV1Hana 7952. 

nporpaMMa SAM HanV1CaHa Ha MACRQ-acceM6nepe B CI1CTeMe RT -11' 
3arpyai<a e,e npOV13BO.QV1TCR c c)>nonnV1-AV1CKa. HecMOTPR Ha MV1HV1ManbHble 
Cpe,QC,TBa nporpaMMHOrO KOHTponR 3a COCTORHV1eM 3neKTPOHHbiX ycT
poRCTB V1 np04eCCOM HaKonneHV1f1 gaHH~X, OnV1C~BaeM~R V13Mepi1TeJlbH~~ 
MO,Qynb B 3KCnnyaTa4V1V1 OKa3ancR ,QOCTaT04HO Ha,QemH~M. 

3. OEiPA60TKA 3KCnEPV1MEHTAnbHbiX ,llAHHbiX 

npV1 onpe,QeJleHV1V1 cpe,QHe~ 3HeprV1V1, KOTOpy~ cne,QyeT npV1nV1C~BaTb 
,QaHHOMy BpeMeHHOMy V1HTepsany, He06XO,QV1MO Y4V1TbiBaTb cneKTp He~T
POHOB, 3aBI1CV1MOCTb Ce4eHI1f1 pacceRHI1f1 V1_ 3~~eKT11BHOCTI1 ,QeTeKTOpa 
OT 3Hepri1V1. B Ka4eCTBe npOV13Be.QeH11R cneKTpa He~TpoHos Ha 3c)>
¢eKTV1BHOCTb ,QeTeKTOpa V1CnOJlb30BaJ1Cf1 cneKTp OTC4eTOB ,QeTeKTOpa, 
nony4eHH~~ BOCCTaHOBneHI1eM MeTO,QOM Hai1MeHbWI1X ~Ba,QpaTOB 113 
113MepeH11~ C rpa~I1TOB~M o6pa340M C y4eTOM ¢YHK4V111 pa3peweHI1f1 
V1 3aBI1CV1MOCTI1 ce4eHV1R yrnepo.Qa OT 3HeprV1V1. Ecn11 o603Ha4V1Tb 3TOT 
soccTaHosneHH~R cneKTp 4epe3 sj I j- HOMep speMeHHoro KaHana/, 
TO MOmHo onpe.QenV1Tb cpe.QH~~ 3HeprV1~ .QnR Kam,Qoro speMeHHoro Ka
Hana i cnegy~UI11M o6pa30M: 

E.= 2:-E.F(t.-t.)s.a./I.F(t.-t.)s.a.. /2f 
1 jJ J lJJj J l JJ 

3,Q€Cb E. - 3HeprV1R He~TPOHa, COOTBeTCTBY~UiaR speMeH11 nponeTa tj, 
F (t) - JyHK4V1R pa 3peweH11R, a j "'a (E j ) - ce4eHV1e pacceRHI1R 1.1ccne-
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.QYeMoro o6pa3Qa. CyMMI1POBaHI1e no j npOV13BOAV1rcR 8 npegenax 
WV1pi1Hbl ¢YHK411V1 pa3peweHI1R c 4eHTPOM e t 1• Cpe.QH~~ 3HeprV1~ .QJlR 
WI1POKOr:O 11HTepsana OT.il ,QO i 2 MOmHO 04€HI1Tb KaK 

i 2 i2 
- ai 

<E > = I E 1 B1 -I I 
il aic i 1 

ai 
B.--, 

1 a .c 
1 

131 

rge B 1 - Ha6n~.QaeMbiA cneKTP OTC4eTos c yrnepo.QoM, a
1 

= q (E
1

). 

a1° "'a 0 (.E 1) - ce4eH11R pacceRHI1R o6pa34a 11 yr:nepo.Qa. Einaro.QapR 
cna6o~ 3aBV1C11MOCTV1 a OT E, Mbl V1Cnonb30Banl1 O,QV1HaKOBY~ WKany 
cpegHV1X 3Hepri1A gnR scex o6pa340B. ' 

3Ha4eHI1R cpe.QHV1X 3HeprV1~ BBV1AY 3KcnoHeH411anbHOro "xsocTa" 
¢YHK4V111 pa3peweHI1R s .6ycTepHoM_pemi1Me 11n11 1-13-3a ee 6onbwo~ 
WV1PI1Hbi.B pemi1Me peaKTOpa CYUieCTB€HHO fiOJlbWe 3Ha4eHI1~, nony4eH
H~X nyTeM npRMO~ KaJlV16pOBKI1 3HeprV111 no WKane speMeHHOrO KO,Q11-
POBUI11Ka. TaK, ,QnR KqHana WV1PV1HOR 1 MKC npV1 nponeTHOR 6a3e 
250 M 04eHKI1 ,Qa~T TaKO~ pe3yJlbTaT /B K38/: 

E1 6, 2 
E1 6,3 
m1 6,6 

10' 0 
10,4 
11 ,8 

22,5 
23,8 
35,7 

35,0 
39,6 

155 

88 
1 07 
631 

166 
204 
906 

206 
294 

1000 

wKana BK 
6ycTep 
peaKTOp. 

.[lnR WI1POKI1X speMeHHbiX 11HTepeanoe CMeUI€HV1e cpe,QH11X 3Hepri1A B CTo
poHy 6onbWV1X 3Ha4eHV1R e111~ 3aMeTHee. 

06pa60TKa 3KCnepV1MeHTanbHbiX. ,QaHHbiX npOV13BO,QV1TCR Ha 38M 
PDP-11/70 V1 cocTOV1T s c)>opMV1posaHI1V1 cneKTpos .QJlR Tpex yrnos 45, 
90 V1 135° V13MepeHV1~ c o6pa340M V1 6e3 o6pa34a, yKopo4eHV111 cneKT
poe nyTeM CYMMI1POBaHV1f1 no 3a,QaHH~M V1HTepsanaM, HOPMI1POBKe cneKT
POB Ha OTC4eT~ MOHI1~0pa, B~4V1TaHV1V1 c)>OHa /113MepeHI1~ 6e3 o6pa34a/, 
BHeceHI111 nonpasoK Ha caM03KpaHV1posKy o6pa34a V1 sap1-1a411~ 3$¢eKTV1s
HOCTV1 geTeKTOpa C yrJlOM pacceRHI1f1/S~ 3aTeM TPV1 nony4eHH~X cneKT
pa V1HTeHCV1BHOCTe~ pacCeflHH~X He~TPOHOB npespa111a~TCR B Tpl1 cneKT
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pa napaMeTpos .QV1¢~epeH4V1anbHoro 
ce4eHI1R /eM. ¢opMyny /1// w

1
, 

w2- f1 aS , 113 KOTOPbiX nocne,QHV1~ 

onpe,QeJlReTCR OTHOCI1TenbHO Ce4eHI1f1, 
KanV16poso4Horo o6pa34a rpa¢V1Ta. 

B Ka4ecTBe npi1Mepa Ha PV1C.3 
npegcTasneH~ o6pa6oTaHH~e pe
~YllbTaT~ nocnegH11X 113MepeHV1~ 
c o6pa34aM11 Rh, Ag, Ta 1-1 Re ecTecT
seHHoro V130TonHoro cocTasa c 
TOJlUI11HaMI1 na..[),05-0,08. J.13Mepe
H11f1 npOBO,Q11JlV1Cb B 6ycTepHOM pe-

Puc. 3. 3KcrrepuMeHTaJibHhie 3Hatie
HHR rrapaMeTpOB AH¢¢epeHQHaJibHOr~ 
cetieHHR pacceHHHR. 
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lK~-tMe peaKTopa 1-11iP-30 c paapeweH~-teM- 25 Hc/M ~ npoAOJl>Kan~-tcb c 
Ka>K,Cl~M o6pa3~0M 40-50 4, np~-t 3TOM All~ Ka>K,Cloro yrna ,CleTeKTOpa 
6b1Jl0 C,CleJlaHO no t5-18 30-MHHYTHbiX cep~;~~ 1-13MepeHH~ C o6pa3~0M 
B ny4Ke H CTOJlbKO >Ke 20-MHHYTH~X cepH~ 6e3 o6pa3~a. 

nPHJlO)!(EHHE 

oJlOK ynpaeneHH~ ~H3H4ecKo~ ycTaHOBKo~ 

oJlOK ynpaeneH~-t~ ~~-t3H4eCKo~ ycTaHOBKO~ /6Y~Y/ noaeon~eT npo~-ta
BOA~-tTb ,C\HCTaH~HOHHOe ynpaBJleH~-te HCnOJlHHTeJlbHbiMH 3JleMeHTaMH ~H-
3H4eCKO~ YCTaHOBK~-t, YAaJleHHO~ OT H3MepHTeJ1bHOrO MOAYJl~ Ha pac
CTO~HHe ,C\0 1 KM. 

EnoK-cXeMa oY~Y npe,ClCTaeneHa Ha p~-tc,4, B COCTaB 6noKa BXOA~T 
cneAYIOI!li-le yanbt: AeWH~paTop KOMaHA KAMAK, reHePHPYIOIJlH~ c~-trHaJlbt, 
ynpaen~IOII(He pa60TO~ 6noKa; perHCTp ynpaeneHH~ /PY/, ~OPMHPYIOII(H~ 
HCnOJ1HHTeJ1bH~H KO,Cl, KOTOPbl~ nepe,ClaeTC~ 8 JlHHHIO CB~3H 4e-
pe3 pene /HP/ ,C\Jl~ ynpasneHH~ ~H3H4eCKO~ YCTaHOBKOHj perHCTp 
BXO,Cla /BX/, BOCnpHHHMaiOII(HH COCTO~HHe ynpaen~eMbiX 3JleMeHTOB ~H3H-
4eCKOH ycTaHOBKH; perHCTp cpasHeHH~ /PC/, KOHTpOJlHPYIOIJlHH Bbtnon
HeHHe 3a,ClaHHO~ KOMaH,Clbl 3JleMeHTaMH ~H3H4eCKOH ycTaHOBKH j perHCTp 
pe>KHMa pa6oTbt /PP I, onpe,Clen~IOIJlHH reHepa~HIO c~-trHana LAM no cosna
AeHHIO n~;~6o aHTHcoenaAeHHIO COAeP>KHMoro per~-tcTpoe PC "' BX, T.e. ' 
ocyll(ecTBJl~IOIJlHH paapeweHHe HllH aanpeT ret-tepa~"'"' c~-trHana LAM. 

Per~-tcTp~ PY, PC H BX - 12-paap~AH~e. 3an~-tcb s per~-tcTp~ PY "' 
PC ocyll(ecTsn~eTc~ KoMaHAaMH Mar~-tcTpan~-t. HaMeHeHHe COAeP>KHMoro 
per~-tcTpa BX npo~-t3BOAHTCfl c~-trHanaM~-t, nocTynaiOII(HMH OT ~-tcnonHHTenb
H~X 3JleMeHTOB ~H3H4eCKO~ YCTa-
HOBKH, 14H~OpMa4H~ 0 COCTO~HHH 
yKa3aHH~~ perHCTpOB MO>KeT 
6~Tb COC4HTaHa B MarHCTpaJlb. 

Per~-tcTp PP- 2-paap~AH~~. 

Ero YCTaHOBKa npOH3BO,ClHTC~ KOMaH
,ClaMH MarHCTpanH. nepBbiH paa
PR~ 3Toro per~-tcTpa onpeAenReT 
BHA reHepa~HH c~-trHana LAM /PAB/: 
ecn~-t Wl=O, TO cxeMa OT6opa pa
seHcTsa KO,C\OB /OPK/ B~,CleJl~eT 
CHrHan, YCTaHaBJlHBaiOII(H~ TpHrrep 
LAM no cosnaAeHHIO KOAOB PC 
"' BX; ecn~-t Wl=l - no aHTH
cosnaAeHHIO. BTopoH paapRA PP 
paapewaeT I W2 =0/ HJlH aanpe
ll(aeT I W2 =-1 I reHepa~HIO cHrHana 
LAM. 

PHc.4. BnoK-cxeMa BY$Y, 

6 

i:t '1 
I 
1) 

t."l .~ 

r ! 
;'l 

< ~ 

' ~ 

'! 

no,ClKJ1104eHHe K 6JlOKY JlHHHH CBfl3H C ~H3H4eCKOH ycTaHOBKO~ npo-
~ ~ 
H3BO,ClHTCR K pa3beMy, YCTaHOBJleHHOMY Ha ero nepeAHeH naHeJlH, 
AnR BH3yanbHoro KOHTpanR cocToRHHH per~-tcTpos PY, BX H c~-trHana 
LAM 6noK ocHall(eH HHAHKa~HeH, a A11R YA06cTsa npoee,CleHHR oTna
A04H~x pa60T Ha JlHHHH CBR3H C ~H3H4eCKOH annapaTypoH - rHe3AaMH 
,C\JlR nO~KJll04eHHR Tene~OHHOrO rapHHTypa. 06beM 6JlOKa - CTaH~H~ 
2M. 
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Baros B.A. H AP· 
HaMepeHHe AH~epeH4HanbHwx ce4eHHH pacceAHHA HeHTPOHoa AApaMH 
Ha peaKTope H6P-30 

P3-82-770 

OnHcaHa aaToMaTH3HpoaaHHaA CHCTeMa H3MepeHHH Ha HMnynbCHOM peaKTope H6P-
30 yrnoawx pacnpeAeneHHH pacceAHHA HeHTpOHOB, AeHCTBy~aA Ha 6a3e MHKpo-3BM 
MERA-60-30. Hanara~TCA cnoco6w HaKonneHHA 3KcnepHMeHTanbHOH HH¢opMa4HH, 
onpeAeneHHA 3HepreTH4eCKOH WKanw H Ce4eHHA pacceAHHA. npHBOAHTCA cxeMa 
o6pa6oTKH 3KcnepHMeHTanbHwx AaHHwx Ha 3BM PDP -11/70 c 4enb~ nony4eHHA ycpeA 
HeHHwx napaMeTpoa AH~epeH4HanbHoro ce4eHHA pacceAHHA, B Ka4eCTBe npHMepa 
AaHw peaynbTaTw ADA AAep Rh , Ag , Ta H Re, nony4eHHwe c paapeweHHeM 
25 HC/M B o6naCTH 3-200 K3B. B npHnO*eHHH OnHCaH 6nOK ynpaaneHHA ~H3H4eCKOH 
ycTaHOBKOH • 

Pa6oTa awnonHeHa a fla6opaTopHH HeHTPOHHOH ~H3HKH OH~H. 

C~eHHe 06~eAHHeHHoro HHCTHTYTa AAePHWX HccneAOBaHHH. AY6Ha 1982 

Vagov V.A. et al. 
Measurement of Differential Cross Sections of Neutron 
Scattering with Nuclei on the IBR-30 Reactor 

P3-82-770 

By the MERA-60-30 microcomputer controlled system for measurements on the 
IBR-30 pulsed reactor of angular distributions of scattered neutrons is 
described. The methods of data collection and determination of energy scale 
ans scattering cross section are given. The way of data processing with the 
PDP-11/70 computer in order to obtain averaged scattering differential cross 
section parameters is described. As an example, the results for Rb. Ag, Ta 
and Re nuclei are given. These are found with- 25 ns/m resolution in the 
3-200 keV energy region. The unit for physical arrangement control is des
cribed in supplement • 

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