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I. BBe.n;eHlie 

~ Rcc~e~OBaHRH ~parMeHTaURR ~epcHap~oB, H~ep"MHmeHe~ a Mexa
HH3MOB o6pa30BaHnH K pacna~a pa~oaKTaBHHX H1KrrH~OB Ha ~Kax pe~H

TRBRCTCIG'IX 'tIaCTIm R anep casxpoéasorpoaa JIa6opaTopRH BHCOImX SHeprR~ 

OMEM 6an C03~aH annapaTYPHO-npor~~aa ROMuneRc Ha ~HHH c 
3BM HP-2II6B (YCTaHOBKa rAMMA) / • 

B noc~e~HHe ro~ Ha STO~ YCTaHOBRe Be~TCH 9KcnepRMeHTa~~HHe 

Rcc~e~O~HKH ce'tleHKfi 06P830BaliRH OCT8TO'tlHHX ~ep npO~KTo~,o6pa3Y

101IlRXCH BO B38HMO~e~CTB1lIHX p-, <1- K eX.. -'tIaCTIUl; c sHeprRe~ 4,5 rSB/HYKJIOH 
c stnpaMR MRmeHeft R3 Nb , Ag, Tb, Au, Ta, Pb R Bi /2,3/. Ha~aTH 
9KCnepKMeHTH no R3yqeHKD MexaHH3Ma o6pa30BSHHR '~parMeHToB Ha~eTalO~X 

~ep CHapRnOB c aHOMa~~HO ROpOTKHMR cpe~RMH cBo6o~HHMH npo6eraMR B 
cOY~8peHHm: 8JIDCP8-'tIaCTan (4 rsB), anep yrJIepo~ 525,1 II 54 r:-~B) R . 
H~ep aproHa (72 rsB) c stnp8MR MHmeHe~ R3 Me~ 4. TInaHKPY10TCH 3KC
nepKMeHTH no H3MepeHRlO BpeMeHR ~3HR aHOMaJIhHHX epparMeHTOB K R3Y
'tIeHHD 60JI~mHX nepe~8HHHX HMTIy~COB wparMeHT8M B R~pO ~epHHX 

CTOJIKHOBeHRHX. 
C STO~ neJI~ID YCT8HOBKa nOCTOHHHO.Mo~epHH3HpyeTcH H COBepmeHCT

ByeTCH: 'YJ~aeTCH SHepreTR'tIeCKOe p83pemeHHe, ocymecTBKHeTCH CBH3h 

c 3BM, nO~~'tIaIDTCR HOBHe BHeillHHe YCTpO~CTBa. 

l;
 

B H8CTOHmeA pa60Te H3JIOXeHH BonpOCH opraHH3a~R CBR3R nOJIYTIpOBO~


HKKOBHX ~eTeRTopOB YCTaHOBKH rAMMA c 3BM MERA-60/45 H COOTBeTCTByD

mero rrporpaMMHoro 06eCne'tleHHR. OnnC8Ha np06JIeMHO-OpneHTnpOBSHHaH
 
CHCTeMB nporpaMM ~H npenH3HOHHOA o6pa6oTKH crreRTpOMeTp~eCRol RH

~opMaIl;RR, RCrrOJIh3yeM8R B YKa38HHHX 3KcrrepHMeHTax. 

2. ArrrrapaTYPH8H oprsHH38HHR ICTaHoBRE
L 
I,
 bnOK-CXeMa arrnapaTYPHo~ opraHH38~H YCTaHoBKH rAMMA npHBe~eHa
 

H8 pnc.I. B YCT8HoBKe HCnOJIh3ynTcH nOJIYnpoBo~HKoBHe Ge(Li) -~eTeR


~OpH ROaXCnaJIhHOrO TRna c -qyBcTBHTeJIDHHM o6~eMoM 18, 41 R 50 CM3. 

~ TIHT8HRH rrnn npmMeHRDTCH 6JIOKH BHCORoro Hanp~eHRH: POLON -1904 
~ ZWN - 42. B cneKTpoMeTpe RCnOJIh3yIOTCH rrpe~cH~Te~ (TIY) . 
üRTEC-I20 F, oTBe~alOmHe CJIe~ Tpe6oBSHHRM: HH3KH~ ypOBeHh 
co6CTBeHHHX myMOB (700 sB): Ha~JIOH myMOBO~ xapaKTepncTHKH 18 aB/nw, 

------1--
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8HepreT~eCKK~ aKBHBa~eHT rnyM8 ITUll C TIY 2 = 2 K3B (8MnHHTY~8 HM

ny~:bCOB He 38BHCHT OT BXO~HO~ eMKOCTH),BHCORaH CT86~:bHOCTD 

KOa~HqHeHT8 yc~eHHR H YCTO~BOCT:b K neperpY3KaM. 

------l 
r 
I 

I ~ r~~Ji§'ÊÍ iJ I 

PRc.I. ~OK-cxeMa 8nnapaTYPHoft opr8HR3anHH YOTBHOBKH. 

ITp.HMeHHeWe ~He~e ycnJIHTe~ (JJY) THII8 ORTBC -572 RMelDT CJIe
~mHe xap8KTepRcTHKn: ~ana30H R3MeHeHHH ~PMnPOBaHHR nO~OCH OT 
0,5 MItC ~O 10 MKC, xopoillHe 3arpY3KK (~O 10 HMil/C) , TeMITepaTypHaH 
cTa6RHDHOCT:b ± 50 ~ H HH3KHtt co6cTBeHHHft myM Hi.Bxo~e (8 MKB). 

AMnHKTY~HO-~~poBO~ npeo6pa30BaTe~D KA - 007 5/ BXO~T B COCT8B 
MHOr0K8H8JI:bHOrO (8192) 8H8JIH3aTOp8 B CT8H~8pTe RANUU<, ero nHTerpa~D--
HaR HeJIHHe~HOCT:b 0,05%, a ~~p.e~a~H8H - I %. 

MHorOKaHaJIDHHI aHa~38TOp 57 no~~eH K 3B~ MERA - 60/45 ~epe3 
KOHTpo~ep Kpe~Ta, BXO~He perHcTpH KP - 007 /6 H KaCCeTY 
KAMAI{ - 106 A. 

CneRTpoMeTp n08Bo~eT nO~~TD xopomee aHepreTH~eCKoe.pa3pemeHne 

H BHCORYID TO~HOCTD B onpe~e~eHHR 8HeprRft raMMa-~~e~. Ha pHc.2 
npasenea onearp r8MMa~e:a KaJm6pOBO~Horo RCTO'llIrnR8 I52Eu , H3
MepeHHHft 'Ha YCT8HOBKe rAMMA. Pa3pemeHRe ~ raMMa - ~HR~.COCTBBnReT: 

'E t = 344,3 iaB - r,8 R3B, 
E f = 964, I ' K3B - r, 9 KaB~ 

E t == 1408,1 KaB - 2,2 RaB. 
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PHc.2.' CneRTp raMM8~e:a K8JIH6pOBO~Horo HCTO~HnK8 I52Eu • 

MCCJIe~OBaHHe a~eKTHBHOCTR cneKTpOMeTpa (3aBHCRMOCTR a6co~THoA 

a~eKTHBHOCTR perHCTpanKK r8MMa-~ett rrnn OT HX aHeprHH) npoBO~
JIOCD c nOMO~:blO CT8H,IJ;apTHOI'O aaoopa ~M (oõpaaitoaae cnearpoeerpa
'lIeCRne r8MMa-RCTO'qHKKR), 3Ra~eHRR RHTeKCRBHOCTel KOTOpUX H3BecTHH 
c 3% TO~OCTblD. M3MepeHmH rrpOBO~JIOC:b B cTaanapTHOn reoMeTpHH 
(O CM, 5 CM II 9 CM). BeJm1mH8 a6COJIllTHoft aíMJeKTlmHOCTR peraorpanaa 
rrrrn onpe~eJIgnaCD no ~PMYJIe 

êa 5c = (s/1:)/ [ Iexp(- ). t>] , (I) 

r.ne Sr - lIJIOma,u;:b naxa: 
~ - BpeMR R3MepeHHH; 
1, - 'Ifl:iCJIO r-RBaHTOB, Jr!CIIYmeHHHX B yrOJI 4JL sa I C; 

À =ln2/T1/2 --- BepORTHOCT:b PaJUl08KTDHoro pacnana, CYTKR-I; 

t - BpeMR, rrpomexmee c MOM9HT8 aTTecT~ OCfH .no MOMeHT8 
H3MepeHRR, CYTXH. 

SItClIepRM8HTaHbHHe 3H8'l1eHBH a~eKTRBHOCTH YCTaHOBKH, lI0JI1'lleh~e no 
miRaM noaaoro nOrJIOmSIlIDi, npenceasneas aa pac .3. TeM Jlt8 npaaeneaa RX 

anlIpoRcRM~~ c nOMOm9D MeTo,na H8HMeH:bIDZX RBa.npaToB (npOrpaMM8 
"FUm:Lln/ ) c~e.uyrolItlIM 1I0JmHOMOM 
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PHc.3. 3aBYlcvmOCT:b aÓCOJIKlTHUX 3HalJeHHft 3<IxfJeKTHBHOCTYl 

crre~T~OMeTPa c Ge (Li)- nerexropoa OÓ'beMOM 
50 CM OT 3HeprHH pernCTpYlpyeMoro n3.nyqeID'I.1l. 

llaHHRe adco~THHX 3Ha~eHR~ 3~eKTnBHocTR HcrrO~LSOBaRllCD npR oópa
60TKe cneKTpoB raMMa-~~e~ ~H ~eTa norrpaBRR Ha 3~eKTHBHoCTb pe
rRcTpamm ITIUl. 

llpouecc H3MepeHRR CIJeKTpOB sa~~aeTCH B MHoroKpaTHoM rroBTopeHHH 
.nByx cPa S: 

, - HalWMOIme crreKTpoB B aHaJJHSaTOpe, 
- BllBO.n; HaKOIIJIeHHIiX cnexrpos na 3BM H 01JRCTK8 rraMHTn ananaaeropa. 
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B né~ y~eHRH HSMepeHHH BpeMeHH XH3HH pa~oaRTHBHHX HY~.n;OB 

B YCTaHOBRe rAMMA HC~O/nSyroTCH qaCR B CTaH.n;8YTe KAMAK, cocTo~e HS 
reneparopa KB - 005 /8 , C1JBT'lHROB KC - OI3 9/ H 2 DC _ 423 IO/ • 

ITpn padoTe YCT8HOBRH B nepBo~ ~se, ~Te~DHocTb ROTOpOft onpe
.n;e~eTCH Y.CT'HOBO~HHM C~eTqHROM KC - OI3, 6~OK HHRpeMeHTHoA S8nHCR 
KJI - 009 711 6~OImpyeT BXO.n; CqeTlIHRa 2 DC - 423. Ilooze OROHtl8HR.fI 
9TOft lfa3H KC - OI3 nonaêr CHrHa~ "KOHen 9RcrroslUnm" H8 KJI - 009. 
3THM CHrHa~OM ClrmM8eTCH d~ORHPOBK8 c Bxo.n;a 2 DC - 423 H Ha~HHaeTCH 

BllBO.n; cneRTpa H8 3BM. noc~e BHBo.n;a co.n;e~oro noc~e.n;aero KaHa~a 

KJI - 009 OqmnaeT II8MHTn. BHBO.n; aa 3~ H OlfilCTRa naM.ffTH .n;OJDitHH S8ROH

, I:	 'lHTnCSI paHnIDe npaxona CHI'HBM co CqeT'lJHRB 2 DC - 423, oaaaxamtero
 
OK0Ht1aHEe BTOPO~ qa3H H nepexo.n; R nepBoft.
 

ITepe.n;aqa HH~pMaUKH Ha 3BM ocymecTBHH8TCH c~e~mRM odpaSOM: 
ROHTpo~ep Rpe~T8 BHCTaBHHeT CRrH8~ Ha perncTp L H SaTIHCHB8eT HH
WoPMalijUD B peracrp .n;aHHllX KP - 007. TIo COCTOHImIl peracrpe L 3BM 
orrpe.n;e~eT rOTOBHOCT:b .n;aHHRX KP - 007 H ClfiITHBaeT HX COOTBeTCT

l lo	 Byromeft ROMali,Il;oA ONU ,"L - peracrp npa aTOM CÓpaCllBaeTCSI. CópOC 
L - perHCTpa BHSRBaeT rrepexo.n; R paÓOTe ROHTpo~epa Ha nepe.n;aqy 
.n;BHHHX cne.n;ymmero RaHa~a. BpeMH 1JTeHHH 4096 KaHa~OB COCTa~eT 5 c. 

3. ITporpaMMH8J1 opraJm38wm YCT8HOBIm 

~ H3MepeHHH crreKTppB pa~oaKTliBHHX HYKnH.n;OB, npHeMa li p6pa
60TR:PI cneKTpoMeTplJllecR.OA HHq>opM8mm sa 3BM MERA - 60/45 COS.n;aH 
Ro~eK9 rrDor~MM, paóoTa~ no.n; ynpa~eHBeM orrep8~oHHOI CHCT6MH 
RT - ~ifI2,I3.3TOT Ko~eKC padoTaeT B ~a~orOBOM peXEMe H 066C
nesaaaer rrpH8M MBCCHBOB liHWoPM8tnm H8 MarHHTHH6 .InfCRl!, np6.n;BapliTe~b

HYD oÓpaÓOTKY S8ITHC8HHOI KH~PManRK H rrepe.n;a~ ee Ha óaSOBH6 
3BM EC - I055M, EC - r060 li EC - I06I. 

CTpyRTypH8H cxeM8 rrpOrp8MMHO~ opraHHS8nHH YCT8HOBRH npHBe~eHa 

Ha pHc.4. BRSOB rrporpaMM li ocymecT~eHBe ~8~ora rrpoHsBo~TOH c 
TepMHHaJIB 3BM MERA - 60/45. 

PHc.4 

CTPYKTYPRaR cxeM8
 
rrporpaMMHOa opra

HH38nRR YCTaHoBKH •
 

to 
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3. I. llporpawa "SUM " 

~ ynpaaxeHHH aRCnepHMeHTOM no H3MepeHHD cneRTpoB pa~oaRTHBHBX 

ny~oB C03~Ha nporpaMMa "su» " ( Single User's MiBsureient ). 
OHa ~eTCH ynpo~eHHol Bepcnel rrporpaMMH "PORU»" 12,13. llpn 
a.n;arrTaItlIH rrporpaMMH "SUll "c.n;eJIaHH CYIItecTBeHHHe K3MeHeHHH , CBH
saHHHe	 c nepexo.n;oM , ,pyrOft ROHWHryP8nHH a~eRTpoHHoft arrnapaTypH 
raMMa-crreRTpoMeTpa I H SBM MERA - 60/45. Ha pnc.5 rrpKBe.n;eHa 6~OR
cxesa nonnporpasaa "SUK " , cocraaaeaaaa ,I.tJI.H CllHTHB8HHH cnearpa 
n3 aHa~3aTopa. 

-~Z:·---T---1 

'=·'-+1	 ['''~~~t==fjl 
~ 

oc::r::::
.., .-'''''......,..... 
UotIrl' ... ~ ~ 


AHAnV13ATOP	 :3BM 
~--------------'------.:.._----=-----= 

PRo.5.	 ~OK-oxeMa pa60TH peZHMOB aHa~3aTopa K.
 

rrporpaMM nepe.na~ cneRTpOB H8 SBM MERA - 60/45.
 

BHSPB nporpaMMH "SUJ4 "BHnOJIHHeTOH c nOYOUl:bKl ROM8H,IOl orrepa
UHOHlIOI CHCTer.m RT - GO: 

.. RUli BUM 

noc~e aToro nporpaMMa BanaeT cBol pnoSHaBaTe~:b: 

S~> 

OH OSH8~aeT rOTOBHOCT:b rrporpaMMH npHHHMaT:b ROMaRnH. 

6 

.
 

OCHOBHHe ROMeH.IUi " SUM li. 

I. CHANNEL N 

-	 YCT8HaBRRBaeT YKB3aHH~ HOMep RSHa~a. B .n;aHHofi BepcMH .n;eftcTBYeT 
TO~nKO 1 RaHa~~ B03MOJKHO ,nBJInHeftmee paonrapeaae KaHa~OB .no 7. 

2. DUMP 1 N M 

-	 IIoK83HBaeT sa ROHCO~nHOM 'l'epMllHa~e co.n;epllmMOe KaHa~OB OT N .n;o M 

BHemHe~naMHTK (B ~eCHT~HoM MCnanHeIrnH); . 

3. DF FILE K li M 

-	 IIoR83HBaeT H8 ROHCO~:bHOM TepMlIHa~e co.n;epiKHMOe RaHa~OB OT li no )( 
~Oc~oBHoro 6~OKa c HOMepOM K M3 YK83aIlHOro q>aba; 

4. PRINT 1 ,H M 

~	 AHa~oI~~HO ROMaane 2, HO BHBO,Jl npon3Bo~TcH Ha rre~aTaKlmeM 

YCTpo~cTBe D - 100; 

5. PF PILE K li Mo
 

- AHa~OrH'tffiO ROMaH.n;e 3, HO c BHBO)lOM, K8K B ROM8H.n;e 4;
 

G. SAVE FILE 1 L 

-	 Ooxpaaaer (3aIII.:1C:b1BaeT CO,I(ep'ImMOe) L KRJIOC~OBHHX 6~OROB BHeIllHeft 
rr8MHTH t H8~HHaH c 1- ro RSHaJI8, B YK8S8HHOM B ROMaH;JJ;e é.{la1tt1l:e. 
CneRTp SaIIHCHBaeTCH rro6ao~~o B .naOH~HOM ~e~oM WaPM8Te, 

7. NAFNAF
 

- BlmOJIHHeT W"HIUJ;]im KAMAK, N -aoaep CT8HIJ;lm t A- cyõaapec , F ..qJyHR

In!H~ 

8. BYE
 

- OTItJm~aeT qJH3KRa OT 8KCnepHMeHTa, ssxon K3 nporpasesa.
 

9. HELP 

- Pacne~aTHBaeT Ha KOHOOJInHOM T8pYHHaJIe CITHCOR BC8X ,JlocT,yTIHHX 
ROM8a,Jl. 

IlepecHJIR8 <PailnOB, co.n;ePJKBIIIIDC aaKonn:eHHyx> liIHWOPMsumo. B apXHB 
nO~:b30B8T6HH Ha 8B~ EC - I055M, EC - lOGO n EC - I061 ~ rroo~e

.IJYIDnntX o6pa6oToR DHIIOJIHHeTCH c nOMOIJ.lDIO nporpaMMH "CaFY" 12/: 

3.2. IIpgrpawll" PDPS ". "G.AJOIA" 

nxa rrpe~pHTeXLHol o6pa6oTKH CITeRTpOB r8MY8~el o B~TpeHHel 

liI BHeIIIHel Ra·Jm~POB.K01: no 81.!eprn C09.TaBJIeHH., 

7 
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npOrp8MMB " PDPS" :PI "GAJüIA.". IIporpa_s npe,1tB8pBTeJIbHOI oopaoorxa 1 

~"PDPS" ( Preliminary Data Prooessing of Speotrum) 2. ENERGY 
CO.ItepOT no,ItlIporpaMMH DATA, ENERGY, FIm> • llo.ItTIpOrpSMMa Di!'.! I,.
 
rrpe~aSHa~eH8 ~ C~THB8HHH KH~pMa~ C paoo~ero TpeRa .ItHCK8 B
 
onepaTllBHYJ.l rrSMHTL M8IJIIIIHEI.. IIo;D;;IIporpàwa ENBRGY B'HIlOJIHJleT .
 CH1 EN1 

9HepreTgqeCKYD ~anHOpOBKy crreRTpa r8MMa~el B npe,lt[IO~OXeHHK, ~TO 

.ItB8 npoRSBo~LHHX IIHK8 pasHoft 9HeprHR neXST Ha npBMOI,R09~HTH 

A H B ROTOpol onpe.Ità~TCH:PIS ypaBHeHHl E. A + BP, ( 3 ) CH10 EN10 ~ 1. 

E1 P1 - E2 ~1 E1 - E2 • 
A. P _p , B = P P O O

2 1 1 - 2 
- BHIIO~HReT RaJm6pOBKy no anepraa, HCIIO~L3YH SaBHCm.fOCTR "K8HB.i'I

r.Ite PI H P2 - IIO~O~eHHH MBRCKM,yMOBIIHROB. 8HeprIDI".
 
SaTeM no.nyqeHHli8 R09~eHTH, RaR R8~6pOBO~aH lIHlPoprlaItWl,
 IIoc~e RB~6poBRH nporpaMMa B~eT Roa~eHTH rrpHMol ~HKH 

Rourix&3YDTCa B nporpaMMe PINO ,ROTopaH Orrpe.IteAHeT no~oxeHHH ENERGY = A + B X CHANNÉL • 8TH R09~eHTI:l MOryT HcnO~b30BBTLCJr 
MaRCHY.fMOB, 9HeprmI II IlJIO~,IJ;PI mmoB. IIlzpHHa mma Ha nOJJ;yBHCOTe onpe

Sr 

.n;mr noctIe.nyDIItHX o6pa6oTOK cnexrpos r -.nyqeli: 
.IteJIJIeTCH RBR ~aCTHOe OT .Ite~eHID:I IlJIOIlll.ItH naaa aa BHCOTy 

~ ~ 

O O ''IHII = ( 4 )1.064 • H A = -I4.398 B = 0.727 

~TO ~TCH XOpomHM npHo~zeHHeM ~ rayccoBoKoro pacnpe.Ite~eHBH. 3. FIND 
~H OnmCHB8eTOH npBMoft ~HHeft, npOBe.IteHHoI cneBa R Cnp8Ba OT M8RCH

PI,P2,P3,P4,P5
M;YM8 mura. HO se ,naJILme Iü RBHa~OB. IlJIo!Jl8JI:H Haxo,ItllTCR aarerpzpoae
HBeM cneRTpa B 8TRX IIpe.Ite~X c BJiqHT8HHeM ~Ha. llporp8MM8 KB4ReTCH - HaxO~T TO~HI:le no~o~eHHH MaRCRMfMOB rrKKOB aa cneRTpe c nocne~
ynpo~eHHol BepcRel nporpaYMH SAMPO _ ao /14/. IDIltHM BwmcneHHeM IIJIOma.IJ,H Ha~eHHHX IIHROB MeTo.n;OM CYMMRPOBSHlUI. 

IIapaMeTphI:BHSOB nporpaMMH: 
PI - Ha~a~HliA RaHB~ ~ nOBCRS ITRROB, ec~ sa.n;aH O, nporpaMMa• RUN PDPS 

~ HBtrnHaeT nOHCK c 50-ro RSH8JIB r 
IIpK S8rr,yCR8 npOrp8MMH Heo6xo~o S8nBTL ~or~ecKHA HOMap ~ B~~ 

P2 - KOHe~HI RaHa~ .n;mr nOHCRS TIBROB, ecnH S8~H O, ROHe~
pesY'~:LTaTOB: 

K8HaTLOM dy.n;eT nocne,ltHKft K8HS~ o6pa6aTRBaeMOrO crrexTpa (4096);
PRIBT (6) , TYPE (5) ? 

P3 - nopor qyBcTBHTe~LHocTH ~ paCneqaTKH Ha!neHHHX nHKOB, ecnM 
5 RnH 6 (5 - ~ ROHCO~:LHOrO TepMRHa~a, 6 - ~ D - 100) 

38~H O, nporpaMMa npmCBaRBaeT 3ija~eHHe 2.0;
IIocne sa.It8HRH ~orwqeCRoro HOMepa nporpBMM8 BH.ItaeT CBol onOSHB


P4 - nopor qyBcTBHTeJILHOCTH ,ltJIH Bll'mC~eHIDI IIJIOma.ItH ImROB
B8Te~L,OSH8~aDmRI rOTOBHOCTL nporpaMMH rrpHHHMaTb H Hcno~L 
Haft.IteHHHX IIRKOB, eCHH sa.It8H O, nporpaMMa npHCBaKBaeTROMaH,ltH. 
3HaTIeHH.8 4.0;

KOM8H,ltH nporpaMMl:l " PDPS " . 
P5 - napsMeTp lliBpHHIi ~ fiOHCRa, KOTOpa! .ItO~eH sa.n;aBaTbCH B BH.Ite 

I. DATA li'WHM /2.355, 8CJIJ1 sanaa O rrporpazesa npacBlm.aae'lt S2STIeIDIe 2. O. 

4. STOPPILE 

- BI:lIT~HHeT oCTaHoB~ nponecca o6pa6oTKH.-~BTHBaeT cneRTp HS onpe.Ite~eHHOro ~~a .ItHCRa; 
AHa~orH1IH!iM oopaaoa opraaasoaaua ~ nporpasesa .. GAWAA ", JiBJIJI

IDmaHCR ynpomeHHoft BepcHe~ rrporpaMMH SAMPO-SO /14/. 
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4. CncTeMa nporpaMM ~~H npe~3MoHHOI oepaeOTKE cneRTpoB raMMa-~el 

CRcTeMa nporpaMM nHH npeqR3MOHHO! oepaeoTRR cneRTpoB raMMa~e!, 

C03~aHHaH Ro~eRTMBOM COTPY~HRKOB ]aeopaTopRn B~c~Te~bHol TeXHKKM 
H aBTOMaTMSa~, CO~epXHT eo~ee 50 ROMnneRCOB nporpaMM, oeecne~B8
IDmKX oepaeoTK,Y pa3~HHX BM~OB cneKTpoB /l6/. 

B HaCTOHmeft paeOTe onncaHH TO~bRO Te nporpaMMH, ROTopHe .HaMH 
aRTMBHo McnO~b30B8~Cb npM oepa60TRe C~OXHHX cneRTpOB raMMa~e!, 

rro~eijHHX B coy~pe~HX peRHTHBRCTC~ ~aCTRn H H~ep c ~paMH: 

117/.SAMPO 1l4,I5/, SIMP 1I7/, SIMPPA ' 

AnropHTMH~ pea~soBaHHHe B nepe~~eHHHX nporpaMMax, oTpa~IDT 

cOBpeMeHHHe MeTO~ oepaeoTKH crreRTpoMeTp~ecRol RHqoPManHR. Bce 
nporpaMMH H8nRCaHH aa H3HRe WPl'PAH R 0WOPMJIeHH B Bl1I,IJ;e nporpaasaax 
Mo~~e!,ROTopHe BH3HB8IDTCH nocpe~CTBOM orrepaTopa CALL. B Ra~eCTBe 

~SR~ecRRX rrapaMeTpOB MorYT 6HTb KMeHa wa~OB. KMeHa no~porpaMM, 

ne~e, Be~eCTBeHHHe R TeKCTOBHe ROHCTaHTH. 

rrepBOHa~a~HO 3Ta CRCTeMa nporpaMM e~a cos~aHa ~ E3CM-6, 3aTeM 
B nO~OM oe~eMe a~anTRpOBaHaHa 3BM EC-I060 H EC-I06I. B ~a~bHelmeM 

~aHRpyeTcK a~arrTHpOBaTD 3TY CRCTeMY rrporpaMM Ha ·3BM EC-I055M nB3 
O~BM R Ha nepCOHa~bHHe 3BM "llPABEU-I6" , PC-XT R PC-AT. 

4. I: Haeop rrporpaMM "SAMPO" 

B nporpasaax ''SAMPO'' l!MeeTCH TpR He3aBRCRMHX MO~~. 

M0.IO"JI:b SLINFI BHrrO~HeT TpR BR~a Ra~epoBKR: no llJGpMe, 3Heprlm 
R 8~eRTRBHOCTR, ~aH R3 ROTOpSX MoxeT eHTb BHTIO~HeHa He3aBRCKMO 
OT ~pyrHX. rrO~eHHaH rrpR 8TOM RHwopMannH (napaMeTpH WOPMH, R03~
D;lt!eHTH Ra~epOBO'qHoro nozaaoea nHH anepraa, napaaerps WY.HRIUHi 
3~eRTRBHOCTn) MoxeT eHTb HcnO~b30B8Ha ~ paeOTH M6~~el SPINDE 

R SPITTE 

KamrepOBRB @pMH TIMK8 
~opMa TIRRa anrrpORCHMHpyeTcH aHa~TR~eCRO! ~YHRnHeft, COCTORmen R3 

raYCCHaHa R ~~eHOB, oeeCneqHEaIDmRX arrnpORCRMa~ B HM3RO- n BHCORO
8HepreT~ecRoft ~aCTn rraxa Ir j"rnT:JmamIJtPIX aCl'IMMeTpnm "XBOCTOBHX" 
~aCTen TIRRa. rrO~OJlteHMe "XBOCTOBUX" ~acTei! TIRRB onpe~e~HeTCH paCCTOH
HMRMR OT neHTpa TIRKa ~o To~eR, Ha~RaH c ROTOpHX rrMR MOXHO OTIRCaTb 
3RcrrOHeHTaMR. 

10 

;,. 

TaKKM oepaSOM, wopMa rrRRa orrpe~e~eTCH TpeMH rrapaMeTpaMH: 
illRpMHO~ rayccnaHa n paCCTOHHMHMH OT neHTpa nMRa ~O To~eR CillHBaHMH, 
Bce B e~Hnnax HOMepa RaHa~a. TaRoe rrpe~CTaBHeHHe ~PMH ITRRa xapaRTe
pR3yeTcH TeM, ~TO napaMeTpH WOPMH r~a~KO MeHRIDTCH c 8HeprReft,H n08TO
MY 3Ha'qeHMH 3THX napaMeTpOB ~ ~eoft ~HMH B crreRTpe MoryT 6HTb 
Ha~eHH HHTeprrO~RnHett Me~ coce~WMll ~HMHMR. 

EnR· 3TO! ne~ HHTeHCMBHHe H xopomo H30ERpOBaHHHe ~HHR Mcno~3ymT

CH B Ka~eCTBe Ra~6pOBO~HHX. rrpM aTOM napaMeTpR HX WOPMH orrpe~e~RIDTCH 

MH:HI1M1Isa~el CYMM1T 2 k+m (. f') 
= ~ . n~- J" 

n~.x 
~= -e ( 5 ) 

r~e i - HOMep xaaaza , 
. ni - 'qRC~O OTC'tJeTOB B ::i. - M RaHa~e, 

k - RaHa~ neHTpa TIRKa, 
e ,m - rpaRMnH HHTepBa~, Ha KOTopOMrrpOR3BO~TCH nO~OHKa. 

fi = P1+P2(i-P4l+P3 ex p [- (~~;411' 
~ 4p - P~ ~ i ~p4 + Pt~ 2C' 2j 

. P6 zi-zP4+P6)fi = P1+P2C~-P4)+P3exp 2 ~ 

5 
~ i <.P4 _ P~ , ~ Z P ] 

. Pt(ZP4-Zi+P~) 
fi = P1+P2(~-P4)+P3exp 2 

Z P5 
~ i>P4 + P72 

MMHRMH3aURH BHTIO~eTCH OTHOC~Te~bHO napaMeTpOB P(J ), r~e 

J=I..... 7, ROTopHe HMeIDT c~e~mK! CMHC~: 

P(l) - rrOCTORHHaH, xapaRTep~3ynmaB HerrpepUBHoe pacrrpe~e~eH~e; 

P(2) - K03~Rn~eHT Ha~OHa HerrpepHBHoro pacnpe~e~eHRH; 

P(3), P(4) H P(5) - BHCOTa, neHTp H mnpRHa raYCCHaHa; 
P(6) ~ P(7) - paCCTORHne B K8Ha~aX ~O HnxHeft R BepXHe! To~eR CmHBaHRH. 

KaJIlIepOBR8 no 8Heprn 

3HeprRH, R8R ~I~ OT HOMepa RaHa~, arrrrpORCKMHpyeTcH nO~HOMOM, 

Roa~eRTH ROTOporo HaXO~TCH MKHHMR3aURea @yHKUHoHa~a OTHOCRT8JI:b
no napaMeTpOB P(J ): 

2 ~ 1 h ~ j-112 C 6 ).x m L lr1~1 - L PjCi, J 
1=1 j=1 
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r~e Ej - Ka~6pOBO~He 3HeprRH; ENFI - BHlJRC~eHHe R03~eHToB nO~HOMa. 
Cj - HOMepa KaHa~OB; 

WHAT (I) - lJ1IC~O lJ~eHOB nO~HOMa, T.e. 1+nop~oR nOmIHOMa,.Di - BeCOBHe R03qxpR~eHTH; 
MaRCRMa~DHO B03Mo~HH! nop~oR nOJll'IHOMa He npeBHm8eT 8,m - CTeneHD nO~HOMa;
 

a MMHKM8nHO r.
 n - lJRC~O KamI6pOBOlJHHX ~HldL
 
WHAT (2), •••. , WHAT (6) - Bcer~ paBHH O.
 

MRHRMR3aqRH BHTIO~HeTCH ~HeIHHM MeTO~OM HaRMeHDffiKX KB8~paTOB
 
~TeHRe naHHHX ~ R8~6pOBRlIl no aqxpeRTHBHoCTR.
(MHK),R no~eHHHft nO~HOM MO~eT 6HTD HCnO~30B8H ~ onpe~e~eHRH 

EFIN - N pa3 no lJRC~ ~HHHX ~ R8mI6pOBRR no 3qxpeRTRBHoCTH,aaeprzã B MO,Dy~e SFITTE . ;\'1 
r~e 4~<50. 

KamI6pOBKa no 3wweRTHBHOCTR J
\Jl WHAT (I) - aHeprRH B KaB;
 

KPWB8H 3~eKTUBHOCTR annpoKcRMRpyeTcH WYHRnHeft
 WHAT (2) - cooTBeTcTByIDmaH 3~eRTRBHoCTD; 

EP2 WHAT (3) - omM6xa aqxpeRTRBHoCTR B npOneHTax, ec~ O,TO B nporpaMMe
F ~ P1[ + P3eXP(P4E~ (7) , rne 

6epeTcH 0.0001; 
PI' - napaMeTpH, onpe~e~HeMHe MHHRMR3a~eft WYHKnRoHa~a WHAT (4) - Bcer~a O.,P2, P3, P4 

WHAT (5)· = O. Ta6~a ~aHHHX ~ Ra~6poBRH no aqxpeRTHBHoCTH 
y2 = ~ 1 {r;P2 ~U 2 ~onO~HHeTCH;....A 2. 2 Fi - P1. ~i + p~exP(P4Ei)J '
 

i=1 Fi = I. HalJnnaeTCH HOBaH Ta6mI~a;
 

Fi REi - 3qxpeRTHBHOCTH H COOTBeTCTBYDJItHe 3HeprHH. WHAT (6) - Bcer~a o.
 
IIo;groTOBRa ilH!WpMaIniR EFFI - BHlJHC~eHHe napaMeTpoB ~HKUHH (7).
 

B COOTBeTCTBHH c TpeMR BH~aMM Ka~6poBRR B 3anHCR qaftna ~On04HHTQHD WHAT (I) - H8lJa~DHOe npR6~eHRe napaMeTpa P, eCmI O., TO B 
HO! HHWo~ ~O~HH 6HTD 3a~aHH RO~OBHe C~OB8 H COOTBeTCTByIDmne nporpaMMe 6epeTcH IODO. ; 
m4lJE:C~. WHAT(2), ••• \Y.HAT(6) - Bcer~a o. 
SHAP - J. pas no lJRC~ ImKOB, rne li -< 30.
 
WHAT (I) - npR6~eHHuI ~eHTp nRKa; CALD - paCnelJaTRa ~aHHHX RamI6pOBKH.
 
WHAT (2) - HKXHHH rpa~a HHTepBa~a nO~OHRR;
 WHAT (I) - onpe~e~eT BH~ paCnelJaTRR Ra~6poBKH n~ WoPMe: 
WHAT (3) - BepxHHH rpamm;a HHTepBa~a nOWOHRlIl; WHAT (2) - onpe~e~HeT BH~ paCnelJaTRR Ra~6poBRR no aHeprRR~
WHAT' (4) - acerza O.; 

WHAT (3) - onpe~e~eT BR~ pacne~aTRR Ra~6poBKR no a~KTHBHoCTR:WHAT (5) = O. ~ono~eHRe Ta6.n:m:nl napaxerpos WOPMH;
 
= I. HalJRHaeTCH HOBaH Ta6~~a napaMeTpoB WoPMH; WHAT (4), WHAT (5), WHAT (6) - Bcer~a o.
 

WHAT (6) - HalJa~DHOe npR6~~eHHe napaMeTpa rnnpRHH, ec~ O., TO STOP -.noc~e;n;Hee Ko~oBoe C~OBO, no KOTOpOM,Y npeRpamaeTcH pa60Ta
 
B nporpaMMe 6epeTcH 1.8. MO,DyJI.H.
 

WHAT (I), .•.. Yv.HAT (6) - Bcer~a O.
'Ireaae ~aHHHX MH Ka~6poBm no anepraa, 
Ha nelJ8TD BH~eTCH c~e~maH HHWoPMaUHH:ENIN - N pas no lJHC.rry Ra~6pOBOlJHhIX ~HR!!:, rne N<50. 

I. IIpH Ra~6poBRe no WoPMe nelJaTaDTCH rpa~RR nRROB, no~ Ra~ H3WHAT (I) - TO~ID! xaaan ~ORa~3amm RaJll'I6pOBOlJHoft ~HHR; 
ROTOphIX nelJaTaDTCH 3HalJeHHH BHlJRC~eHHHX napàMeTpoB n HX ornn60R:WHAT (2) - aaepraa B KaB;
 

WHAT (3) - OmR6Ra aHeprHH B K3B; CP - ~eHTp ITHR8;
 
CL - nO~OJKeHRe rpaHmUl IDIJ!tHerO "xBocTa";
WHAT (4) - acerna O.;
 

WHAT (5) = o. Ta6Jll'Ina RaJll'I6pOBOlJHhIX aHeprHft ~onO~HHeTCH; ~I 
CH - nO~OJP:eHHe rpaHIDU:l BepxHero "XBocTa";
 
CW· - rnRpRHa IIHKa.
= I. HalJHHaeTCH HOBaH Ta6XHUa; 

2. Ilpa KaJIH6-pOBRe no 3HeprRH ne'll8TaDTCH R03~eHTH'-ÍIõJriilioMa;---'-'-WHA'1\ (6) - ncer-na o.
 
rpacPHR ~HHllX H aHeprn]J:, BHlJRC~eHHHX c nOMOIlll>D nOJll'IHOMa;
J
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rpa~R OIDHÓOR Ra~ÓpOBRH n COOTBeTCTByro~X OillHÓOR B~C~eHHHX
 

3Ha~eHM~. rre~aTaeTCH rpa~R ~eHTH omnóoR. 2. B ,ItOIIOJlIDIT9JIbHOit IDI~OpTl4aI.Um sa,IlaI)Tca KO,n;OBH8 CJlOBa R
 
3.	 ITpn Ra~ópoBRe no 8~eKTHBHOCTH paCne~aTHBaroTcH napaMeTpH WYHKqITH COOTBeTCTJ3YlDlItRe 'tJ'Hc~a .• 

(7), rpa~HRH 3~eRTHBHocTe~ 3a~aHHHX H B~c~eHHHX (no ~YM illRa ENIN - ~TeIme ,It8HHIlX ;rT)IH. R8;mópOBRH no snepraa (CM. orracaaae MOJIYM 
~aM), rpaWMR BeCOB. SLINFI) 

na~ee Ha ne~aTb BUAaeTCR CBo~aH HH~opMaUHH cor~aCHo KO~OBOMy'C~OBY PEAK - BHtlE:c~eHMe Be~H 5S·(I) H ne'IaTb TaÓJmIlH Hait,IteHHIlX rraxoa. 
CALD • WHAT(I)- Ha'Ia~bHHft RaHa~ nonCRa. ECJm O., TO B nporpaMMe óepeTCH 

. MO~~b SFINDEBUTIO~HHeT aBTOMaT~eCRHn nOMCR ITEROB. ITepBHM npHÓ~ 50-it RaHa~; 

~eHlleM RaHa~a ~ORaXH3a~H TIHR8 C~Tae'rCH ne~oe ~c~o I, rrpH ROTOpOM WHAT(2)- ROHe~HHit R8Ha~; 
BHpaxeHHe WHAT(3)- 38,ItaHHoe npe,n;e~bHoe 3Ha~eHHe ss(1) ~ onpe,Ite~eHHH TIHROB, 

ddi eCHH 0, TO B nporpaMMe óepeTcH 2. ; 
( 8) ~OCTHraeT MHHHMYMa.sai = ad 

i	 WHAT (4)- aanaaaoe MRJm:MaJThHOe 3Ha~eHMe ss (I), Óomme zoroporo TIHR 
C~TaeTCH XOPOillRM, eCJm 0, TO B nporpaMMe óepeTcH 4.;

3.u;ec:b dd - no~Hn BT~PO~ in~epeHURa~ raYCCHaHa:i 
WHAT (5) - cpemree SHa~eHHe napaxerpca mnpnHH rrasoa. 

ddi =:2::= cjni + j ECJm O., TO B nporpaMMe nCnOJTh3yeTcH cpe;mree 3Ha'IeHRe, ,
j=-k I	 BHópaHHoe B Ta6~e napaMeTpOB; 

a. ad	 WHAT (6) == O.ero CTaH~apTHoe OTR~OHeHHei 
STOP - no~e;mree RO~OBoe C~OBO.

2 }	 1/2ad i [~ cjni +j ,= ~ WHAT (I), .... , WHAT (6) - acerza o. 
J=-k ~ 

~~e n i - ~C~O OTClJ8TOB B i - M xaaane , 
Ha ne~aTb B~aeTCH CBO;mraH Taó~a, co,ItepxamaH HOMepa KaHa~OB 

cj	 - nropse npOH3BO,IJ;HHe raYCCHaHa, T. e. 
no~oxeHMft llRROB, cooTBeTCTBYDmne 8HeprRR, Be~HH S8 (I) R nHWoPMa

6 2 .2 ;2 
c.	 = - J - exp ( _ ~ ) , UKD O ROHTpo~e no 8TttM Be~HaM n o KOHTpo~e no @OpM8. 

J ~4 2~ 

6'	 - cperxee saavenae nmpaau, no.nyqaeMoe npz RaJmopOBRe no ~opMe. 

OROffqaTe~DHoe 3Rb~eHlle KaHa~a ~ORa.rrHsanHE· nRRa orrpe~e~eTCH B MoJIY~ SFITTE OC~eCTBMeT paSÓHeHRe cneRTpa Ha nHTepBa~, 

Mo~~eS'ITTE , npH BHTIO~HeHHH npOne~pH He~He~Ho~ rrO,IJ;rOHRH. conepsanae rraza, no,ItroHRY O~HO~HHX llRROB H MY~TnMeTOB, BHtmC~e

nne 8Heprnn c nOMOmbID ~HelHoft nHTepnO~H n B~C~eHRe 8~eRTnBHOC
I{8~nH~	 Ha~eHHHft TaKMM OÓpa30M DER llo~epraeTCH KOHTpO~ no @opMe 

Teit c nOMOmbID ~orapn~ecRoft RHTepno~HUE:M. PasóneHRe Ha nHTepB8~H B c~ae y~o~eTBOpHTeJThHOrO npOXO~eHRH saHOCRTCH B pe3Y~THpyn
Mo:m:eT BHIIO~HTbCH aBTOMaT~eCRlf wm OHn MOryT ÓHTb Sa,It8HIl nO~SOB8rr:arro TaÓJI:Kqy • 
Te~eM. B~c~eHRe mnpRHH RHTepB8~a npnSBO.n;RTCH c yqSTOM cpe,ItHeft 

I
~OTOBK8 RHWOPM8gHH	 mnpnHH IIIDtoB CW. ECJm no~eHH~ RHTepB8~ ORalteTCH yxe 18' CW, TO 

He nponSBO~TCH napaóo~eCR8H RoppeRTnpOBRa WoHa. B O,ItnH nHTepBa~I.	 Sa.u;aeiéH MaCCMB M3 N rpynn napaMeTpoB WOPMH, no 'tIeTIlpe 
MOxeT ÓHTb B~eHO He Óo~ee Tpex llHROB.B K8J!.1JJ,OH rpynne:
 

CP - neHTp TInEa, ITo~roHRa cneRTpa ocymecT~eTCH c nOMOmbID MRHHMRSanHH ~RnROHa~a;
 

CL - rro~o~eHHe rpaHRUH H~Hero "xBocTa",
 
CH - nO~O:líteHHe rpalrnUJ1 BepxHero "nOCTa",
 

2 .JE:tm. 1 r, ~ 2CW -	 I:IrnpHHa 111m8. X =s	 2-. ,~ LDi - b i - .2. f i j] . (9) 
i=k-e j=1 
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r~e i - HOMep RaHa~a; 

ui	 - ~CJIO OTC~eTOB B 1- M KaHaJIe; 

k - rrpH6JI~eHHOe 3Ha~eHHe KaHaJIa neHTpa nHRa~ 

e,m - rpaHHnH HHTepB8JIa; 
np - ~HCJIO nHROB B HHTepEaJIe; 

b i	 - ~RnHH, orrHCHBaIDmaH WoH. 

b P,+Pi 2Ci-k)+P3Ci-k)2 

Ci - P3+ 2 j )2] 
p	 C,O)f i j - P2+2 j ex [ 2W~ 

MH - e. j~i~P . + hP3+2 j )+2J j 

f P te. (2i-2P d )]ij" 2+
2 j 

exp ~:.=.:::..J+2j+.(,j·
 
2Vi ~
 

J 

,ItJIH i -I: <P3+2 j 

h j (2P)+2;\-2i+hj )J

f i j = P2+2 j exp [ 2
 

2W
j 

MR i >P)+2j + h j 

3neCb rrapaMeTpH P1' P2 H P3 Onpe~eJIRIDT HenpepHB~Oe paCnpe~eJIeHHe; 

P2+2j R P3t-2j - BHCOTa R no..'IOl'll:eHRe j -ro naxa:
 
Wj , e. j H h j - napanerpa, Onpe~eJIRlDIIU/!e !P0PMY JmHRR.
 

ITOnfOTOBRa RHpopManH~ 

I.	 sanaeTcH M8CCHB H3 N rpynn napaMeTpOB WOPMH. 

2.	 B ,nonommTeJlDHOfi KmpOpMalijrn ,I(QJD!HH 6HTb a8,D;8HH RO,nOBUa 
CJIOBS H COOTBaTCTB~e qgcna. 

ENIN - ~Temie KaJ1M6pOBOQHUX 3HeprH~ MH JmHeftROn RHTepnO~R no 
3HeprID! (CM. orracaane MO;rryJIH SLINFI). 

EFIN - qTe~e ~aHHHX ~JI JIOrapR~~eCKO~ HHTepnOJIHqRR no 9~eRTRB
HOCT~ (CM. onacanae MO;rryJI.H SLINFI). 

~ITT - aBTOMaT~eCKoe pa36neHRe cneRTpa Ha HHTepB8~, co~ep~amne 

nRRU. 
WHAT (1), ..... , WHAT (6) - HyJIH. 

FITD - TIO~aH He~He!HaH TIO~OHR8 llEROB.
 
WHAT (I), ..... , WHAT(6) - Hy~.
 

FITS - no~aH HenHHelHaH TIO~OHK8 TIRROB, 6e3 aBTOMaT~eCRoro BH

~e~eHHH HHTepEa~OB TIO~OHRH. 

WHAT (1) - lIRC~O HHTepEaJIOB nO~OHIm.
 

WHAT (2), •..•• , WHAT(6) - HyJIH.
 

ITo npo~TeHHH RO~OBoro CJIOEa FITS nporpaMMa BHdHpaeT RHWoPMaURD, 
ROTopaH pacnOJIaraeTCH rpynnaMR TIO ceMb aJIeMeHTOB. Ka~aH CeMepK8 

co~eP!!E:T c~e.IJY!llIUIe Be~~~: . 
i). lfitCJIO ImROB B HHTepBaJIe (ae coaee rpex) ;
 
2). HZXHHI npe~e~ HHTepBaJIa TIO~OHRH;
 

3). BepxHHI TIpe~eJI HHTepEaJIa rrO~OHRR;
 

4). neHTp rrapadOJIKqeCROI RoppeRTHpOBKR WoHa rrOJIHHOMOM;
 
eCJIH O., TO B rrpOrpaMMe depeTCH Cepe~Ha RHTepBaJIa;
 

5). TIOJIOXeHHe rrepBoro TIHK8 B HHTepEaJIe;
 
6). nOJIoxeHRe BToporo TIRK8 B HHTepEaJIe;
 
7). nOJIOXeRRe TpeTbero IIRRa B HHTepBaJIe.
 
Bce qzc~a - uezse,
 

ECJIR B HHTepB8JIe MeHbme Tpex ImROB, TO OCTaBillReCH CBOdO~HMH 

MeCTa 3anO~RDTCH HyJIHMR. 
ENTI - ~TeHZe ROa~HnReHTa rrOJIHHOMa, B~~eHHOrO paHee (CM.RO~O

BOe ~OBO RESU ). 

WHAT (I) - 3HaqeHHe ~o3~eHTa;
 

WHAT (2) - anepraa B KaB;
 

WHAT (3) - omn6xa aHeprRR B KsB;
 

WHAT (4) - HOMep Roa~eHTa, T.e. 1+nop~oR cooTBeTcTB,yD~ero
 

qJIeH8 nOJmHOM8; 
WHAT (5) = O; 
WHAT (6) = O. 

EYTI - ~TeHRe napaMeTpoB ~R RaJIH6pOBKR no a~RTRBHOCTR (3), 
BlffLlI~eHHJ:lX panee (CM.· RO~OBoe CJIOBO RESU ).
 

V{HAT (1) - aHepI'HH B.,.!9B;
 
WHAT (2) - saaseaae napaaerpos P, , P2 ' P3 H P4
 
WHAT (3) - OmH6X8 R8JmdpOBRR B TIpOneHTax;
 
WHAT (4) - HOMep TI8p8MeTpa ~xnnH (cooTBeTcTByeT HOMepy Ranexca
 

P{I) ,1=1, .... 4); 
WHAT (5) = O; 
WHAT (6) = O. 

RESU' _- C03~aDTCH TadJIRnH HBKOTIJIeHHHX pe3Y~bTBTOB. 

ECJIH TpedyeTcH, TO nepeC~THBaDTCH aHeprHR R RHTeHCHBHOCTR 
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c nOMOIItnJD rrOJrnHOMa M fÍJYHImID'I (7) cooTBeTCTBeIIHO; B1IlIMCJIH
JDTCH OTHOCMTe~nHHe MHTeHCMBHOCTM. 

WHAT (I) - orrpe~eJIHeT 3Ta~oHHHfi rrMR ~ BuqMc~eHMH OTHOCHTe~nHHX 

MHTeHcMDHocTeH; 
= O. B Ka~eCTBe 3Ta~OHHoro éepeTcH CH~nHHfi TIllR; 
= N. '-HOMepKaHa~a ueHTpa rmlta, ROTOP~ B3HT 3a 3Ta~oHH~. 

= 4. 8HeprHM B1IlIHC~RIDTCR c rrOMOmbID rrO~HOMa (CM. RO~OBoe 

C~OBO ENTI ); 

WHAT (2) = O. nOJrnHOM )J..JlH B~C.JIB.HMH saepraa ne acnoassyerca: 
WHAT (3) = O. ~ BuqMC~eHHH HHTeHcMBHocTefi Mcrro~n3ymTCH 3~eRTMB

HOCTH, nOv~eHHHe ~orapM~~ecRofi RHTeprro~efi; 

= 4. 8~eRTMBHoCTM BuqMC~TCH c rrOMOIItnJD WYHRUMM (7) 
(CM. F.O~OBOe ê~OBO EFTI) •. 

WHAT (4), ••••• , WRAT (6) - HY~. 

STOP -TIo rrpO~TeHMH 3Toro RO~CBOro C~OBB paéoTa MO~JIH npeRpaIItaeTcH. 
WHAT (I), ..... , WHAT (6) - HY~. 

Ha rre~aTn B~aeTCH C~e~IItaH MHWOPMaunH: Taé~a BBe~eHHHX rrapa
MeTpoB WOP~H, 3HeprMH M 3~eRTMBHocTefi. 3aTeM B c~ae aBTOMaTM~ec

Roro peXHMa rre~aTaeTCH crrMCOR BHne~eHHHX HHTepBa~oB M neHTpoB IlllROB, 
noc~e ~ero c~e,I1,Y1OT rpacI>MRM 1I0~orHaHHHX ImROB. TIo.n; K8JK.IJ:HM rpa(pRRoM 
ne~8T8eTCH no~oxeHMe neHTpa rrMRa, cooTBeTCTBYIDIItaH oum:éRa, 3HeprRH, 
oum:éKa 3HeprMR, rr~OlIla~n nMKa, oum:éKa rr~oIIt~, HHTeHCMBHOCTn R 
orrrnéKa RHTeHCRBHOCTR. Pacrre'tJ8TKa OKaU'tJl1B8eTCH CBO.n;HOH T86Jmueft 
ueHTpOB rrHKOB, 3HeprHH, rr~oma~eH, MHTeHCMBHOCTefi, OTHOCMTe~nHHX 

MH'1'eHCMBHOCTeH R COOTBeTcTByxmtRX onacox. 

4.2	 Ha60p llporpaMM~ I M f 

B OCHOBY ~8HHoro KOMII~eRCa no~oxeH Haéop rrporpaMM SIMP /17/. 
B pesY~TaTe aRcurr,y8Ta~H Ro~eKC nOCTOHHHO Mo.n;epHMSRpOB8~CH R H3

MeHgxCH, p8CmHp&HRCn ero B03MO~'OCT' B 38BRC:r.mOC'1'R 0'1' S8.n;a'tJ M c~ox
HOC'1'H	 rrpOBO.n;nMHX 3KCrrepllMeHTOB 2-4. 

Mo.n;e~nID IIKRa BO Bcex BapMaHTax rrporpaMM SIMP HBnHeTCH rayccRaH: 

G(x)	 = ae-1/2(X ~ p)2 

r.n;e 8 - a~'1'y.n;a IIHKB, 

X - HOMep R8Ha~a, 

P - II\)SHIJ;JlH rraza , 
5 - CBH3aH8 c rro~pHHo~ llHRa jO COOTHomeHHeM 

S>=b'mnT. 
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A~'1'y.n;a npe.n;C'1'aBXHe'1'CH BHpaxeHHeM 

a = S/~ , 

rne S - rrJIOma.n;n rrasa. Mo.n;e~1) IflOH8 BO acex BapM8H'1'ax SIBJISIeTCH 
rrO~HOM 0'1' N • 

TIporpaMMHIDt MO]ly~n SIn BRJII)'q8eT HeCRO~nRO BepCR! nporpases: 
SIMPEC ,SIMPPA, SIMPAH • Paccsorpaa O.n;HY M3 rrporpaMM aroro ROMlme-
Rca. 

TIporp8MMHHI MO.n;y~ SIMPPA MoxeT OéP8é8TIlB8Tn cepan cnexrpos 
raMM8-JJYtIel é B03MOSHOCTnl) onpeneaeaaa nepaonon rro~paCrr8,m3 RCROMIlX 
RSOTorrOB. TIPR Ha~ Bcef He06xo~oft RHlflopMaUHM rrporpaMM8 pemaeT 
CJIe.n;yDDtRe sa.n;a'1lH: . 

L	 AHaJm3 napaserpoa IIRROB B RaJE.n;OM onearpe cepmr. 
2.	 Onpe.n;eJIeHHe Haéopa no~o]KeHRI perrepHHX IIHROB R3 Hàéopa Bcex 

DEkOB cneRTpa, eénn crreRTp éRH no~eH B peXRMe C BHYTpeHHef 
no.n;cBeTRoft RaJIHépOBO~HHM RCTO'qHHROM (HarrpRMep,60Co R~ I52Eu ). 

3.	 KàJmépOBRB no aaepraaa. 
4.	 KaJmépOBRa no RHTeHCRBHOCTHM. 
5.	 Onpe.n;eJIeHHe nepno.n;OB no~pacna.n;a. RSOTonOB no cepRR cneRTpOB 

raMMa-.J1Ylfel. 
B énéJIHOTelte nporpaMIIHHX' Jlo]lyJIef na 8BM TmIa EC SIJ4PPA MOSHO 

nCnOJIn90BaTn ltaR B paMKBx lflaftnoBof CRCTeMH COC-EC, TaR R EHa e~. 

llOWOTOBRa ltlHtI>oPM8mm 

nOnOJIRRTeHDHaH ltlH~PMa~ BBO.n;HTCH C nep~RapT BO BpeMH paéOTH 
nporpaMMH" n COCTORT RS cne.n;yD~ rpyrrrr: 

NS, JIK, rne 

HS - ~eno cneR'1'pOB B cepKR. 
HK - pe3EM paéOTH MO.n;yAH. 

NK - 60~nme-1 - BBO.n;HTCH CTIRCOR nosHnHf TIRROB E nepBOM 
crreRTpe. 

NK - MeHDme R~ paBHO -i-BBO~TCH cnHCOR 3HeprRft ITRROB B 
nepBOM"CneRTpe. 

me - éOJInme -5 - onpenezanrca nepaona noaypacnana no cepo 
cnexrpos. 

N.K	 - MeHnme ~ paBHo -5 - rrepRO~ no~pacna~ He onpe.n;e
JIJmTCH. 

N1, N2, N), T1, T2, C1, C2, C) ( Ns-rpynn), r.n;e 
... -.. ..~ 

N1 - HOMepa RaHaJIOB HaHMeHnmef 8HeprRH. 
:N2 - H'oMepa RaHa~OB cpemreã 8HeprRR. 
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NJ - aosepa RaHaJIOB HaliIOOJI:DIIJeH 9HepI'Im.
 
ECJIH N1, N2, NJ paBHH -1 , TO npe~OJIaraeTCH, ~TO BO BCeX CneRTpaX
 
CepHliI nliIRliI C O~HaROBHMliI "9HeprliIHtU! HaXO~TCH B O~X liI TeX ~e
 

RaHaJIax.
 
Ti - BpeMH Ha~aJIa liI3MepeHliIH ~H ~aHHoro cneRTpa B MTAHYTax. ~ nep

Boro cneRTpa Ha~aJIO liI3MepeHHH Bcer~a 1. '\
 

T2 - ~TeJI:DHOCT:D liI3MepeHliIH B MliIHYTax.
 
Ci, C2, C3 - ROMMeHTapHliI ~ nOJIL30BaTeJIen, HO C1 li! C2 ~CJIa.
 

NP, K1, K2, KJ, NK1, NK2, r~e 

NP - ~CJIO ITliIROB B nepBOM cneRTpe cepHliI (npe~OJIaraeTCH, ~TO BO Bcex
 
cneRTpax cepliIE o~o liI TO ~e NP ).
 

NP MeH:DIIJe liIJIH paBHO 250.
 
K1 - YnpaBJIeWAe BHBo~a rpaWMRoB Ha ne~aT:D pe3YJILTaTOB aHaJIliI3a Ra~


~oro yqacTR8 cneRTpa. K1=1 -rpaW~~liI BHBO~TCH. K1=0 - rpaWliIRliI
 
ne BJ:lBOwrrCH.
 

K2 - AHaJIOr K1, HO ~i Ha~aXbHHX npliIOJIliI~efmn.
 

KJ - BHBO~ Ha ne~aTL TaOJmpH c pe3YJILTaTaMliI aHaJIliI3a liI Ha~aJILHHe
 

npliIO~efmH. (1- ne~aTaeTCH, O - HeT). 
NK1 - HOMep RaHaJIa nliIRa B Ha~aJIe cneRTpa. 
NK2 - HOMep KaHaJIa nliIRa B Ro~e cneRTpa. 

W1, W2, rne 

W1 - mnpliIHa nliIKa B Ha~aJIe cneRTpa.
 
W2 - mapaaa ImP'.B B RO:IIne cnexrpa.
 

NP '0 rne .. 
~ - nOJIo%eRMI ITHROB RJIH 3Heprwl B rrepBOM cneRTpe. 

NE, NPE" r,I.(8 

NE - ~CJIO penepHHX To~eR B nepBOM (H CJIe~OB8TeJI:DHO,BO Bcex) CTIeRTpe
 
cepaa, NE BapbliIpyeTcH OT 6 no 30. Ilpz NE MeHbme 6 HliIRaRIt'Ie
 
RaJIliIOpOBRH He npoliI3Bo~CH.
 

NPE - pe~1 paOoTH MO~~. 

NPE = 1- npOliICXO,nHT onpenezenae H800pa nOJIOiKeHliI~ penepnax 
IIHKOB H3 Haoopa Bcex TIliIKOB cneRTpa. 

NPE == O- se npOliI3BO,mITCH. 

SaTeM 

NE - n03mJ;IiII penepnux rcses ,
 
NE - OillliIOOR n03HnliIH penepHUX To~eR,
 

NE ~ 3HeprliII penepHHX To~eR,
 
NE - Orrm:OOR 9HeprliIlt penepmrx TO~8R.
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NG - O,nHa nepWoRapTa, WOPMaT (110), 
NG - ~CJIO R03~~eHTOB RaJIliIOpOBRli! no liIHTeHCli!BHOCTRM, 
NG - R03~li!~eHTOB W,yH~li! RaJIMOpOBKliI no liIHTeHcli!BHOCTRM. 

Ha ne~aT:D B~aeTcH ~OnOJIfillTeJILHaH li!HqopManliIH,penepHHe TO~RliI ~H 

RaJIliIOpOBRli! no 3Heprli!HM. 
TaOJInPH nJIH Ra~oro oopa6aTHBaeMoro cneRTpa C ~HHHMliI o RaHaJIaX, 

3HeprliIHX, nJIoma~, nOJIYffiliIpli!HaX, li!HTeHCliIBHOCTHX li! COOTBeTCTBYIDmliIX 
omnORax. 

CBo~aH TaO~a OOpaOaTHBaeMHX cneRTpOB Cepli!H li! ~HHHMliI o 
9HeprliIHX, TIJIOma~, li!HTeHCli!BHOCTHX, a Ta~e nepli!O~x no~pacna~ 

no cepliIliI cneRTpOB. 

5. 3a1UIID~eHliIe 

C03~aHH~ arrnapaTYPHo-nporpaMMHun RpMTIJIeRC ooeCne~BaeT MaccoB,yID 
aBTOMaTli!3HpoBaHHYID oOpaOOTKY cneRTpoMeTp~ecRolt liIH~pMaPHH, Ha~HaH 
C npopecca ee HaROTIJIeHliIH, TO~Horo onpe,neJIeHliIH 9HeprliII raMMa~en, 

nepRO~OB no~pacDBna.H B ROHe~HOM c~eTe ~eHTliI~RanHliI oopasymmnxcH 
pa,mIOaRTliIBHHXo HYRJIliI~OB. B OJIH%almee BpeMH TIJIaHliIpyeTcH coe~HliITL 

YCTaHoB.KY rAMMA c nepCOHaJIbHHMPI SBM "IIPABEU - 16" liIJIH PC-AT, ROTopHe 
~e nO~JIID~eHH B TepMliIHaJILH,YD ceTL OMHH. 

CJIe~eT OTMeTliITb, ~TO annapaTYPHo-nporpaMMHuft ROMTIJIeRC OOJI8naeT 
XOpOmliIMH B03MOEHOCTHMliI ~ npoBe~eHliIH HeCROJILRliIX napaJIJIeJILHHX 3Kcne
pliIMeHTOB, y~ooeH liI Ha~exeH B paOOTe, MoxeT c ycnexoM npliIMeHHTLCH He 
TOJIbRO B ~epHO-~3liI~ecKliIX 3a~a~ax, HO liI ~ npliIRJIa~HHX:Me~He, aKTliI
Ba~OHHO~ aHaJIn3e, Me30XliIMliIliI, Ma TepliIBJIOBe,neHHliI, 3ROJIOrliIliI li! ,np. 

ABTOPH li!CRpeHHe OJIarO~pHH M.r.MemepHKOBY,A.M.Ea~HY H E.A.Ky~aKOBY 

aa RHTep8C K pa60T8 H lIO,IJ.IJ;8PJltKY, M.vLKpliIBOnyCTOBY, E.II.OCHlI8HKO, 
A.H.CliIHaeBY, H.~.EypaBJIeBY, B.A.AHTIDXOBY, H.BHHnOYPY, P.Xopo~aBY, 

E.TYM3~3M03P3JIY, C.P.ABpaMOBY, G.E.BaCliIJIbeBY, A.B.CaJIaMaTliIHY, 
H.IOpKOBCKOMy", B.M. C8nep:CílHOBY t B.A. CMHpHOBY t K.X1iJLlIap sa ll0JI8SHH8 
OOc~aHRR H nOMOmP llpH COS~aHKR Ko~aKca. 
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6YT~eD D.C. H AP. Pl-87-560 
AnnapaTYPHo-nporpaMMH~H KOMnneKC Ha 6a3e nonynpoBoAHHKOB~X 

AeTeKTopoB Ha nHHHH c 3BM MERA-60/45, EC-l060 H EC-l061 

nOAP06HO onHcaH MOAepHH3HpoBaHH~H annapaTYPHo-nporpaMMHblH KOMnneKC /ycTa
HODICD rAMHA/, Ha 6a3e KOToporo B Te4eHHe 1980-1987 rr. npOBOAHnHCb HccneAOBa
HHR $parMeHTa~HH RAep ~HapRAOB, RAep MHweHeH H MexaHH3MoB 06pa30BaHHR H pac
naAa paAHoaKTHBH~X HYKnHAoB Ha nY4Kax penRTHBHcTCKHX 4acTH~ H RAep (p,d, a, 
12C, 160) c 3HeprHeH 4,5 r3B/HYKnoH, YCKopReM~X Ha CHHXpO$a30TpOHe na60paTO
pHH B~COKHX 3HeprHH O~~~. YCTaHOBKa COCTOHT H3 nonynpoBoAHHKOBblX repMaHHeBO
nHTHeB~X AeTeKTopOB /nna/ H MHorOKaHanbH~X aHanH3aTopoB B cTaHAapTe KAMAK 
Ha nHHHH c 3BM·HP-2116B H MERA-60/45. C03AaHo COOTBeTcTBy~~ee nporpaMMHoe 
06ecne4eHHe. 3Ta YCTaHOBKa 06ecne4HBaeT HaKonneHHe cneKTpoMeTpH4ecKoH HH$OP
Ma~HH, ee npeABapHTenbHY~ 06pa60TKY H nepeAa4Y Ha 6a30B~e 3BM 63CH-6, 
EC-l060 H EC-l061 B~4HcnHTenbHoro KOMnneKca nBTA. OnHcaHa np06neMHo-opHeHTH
pOBaHHaa CHCTeMa nporpaMM AnR npe~H3HoHHOH o6pa60TKH,~neKTpoMeTpH4ecKoH HH
$OpMa~HH, Hcnonb3yeMaR B YKa3aHH~X 3KcnepHMeHTax. 

Pa60Ta B~nonHeHa B na60paTOPHH B~COKHX 3HeprHH O~~~. 

Ilpenpanr 06'b~lIHeHHO[,OHHCTHTyra anepasrx HCCJleAOBaHI<H. ,lly6Ha 1987 

nepeBOA aBTopoB 

Buttsev V.S. et aI. Pl-87-560 
Facil ities Based on Semiconducting Detectors on Llne 
with MERA-60/45, ES-l060 and E5-1061 Computers 

The improved facil ities (setup GAMMA) are descrlbed in detail. Using 
these facll ities, the fragmentation of projectiles, target-nuclei and pro
duction and decay mechanlsms of radioactlve nucl ides on beams of relatlvls
tic partlcles and nuclel (p, d, a, 12C, 160 ) of an energy of 4.5 GeV/nucleon 
accelerated at the Dubna synchrophasotron have been studled durlng 1980-1987. 
The faci! ities consist of semiconductor germanium-l ithium detectors (SCD), 
CAMAC multichannel analyzers on-l ine ~ith HP~2116B and MERA-60/45 computers 
and appropriate software. The facll itles are used for the acqufsltlon of 
spectrometric informatlon, its prel Iminary processing and transfer to the 
base BESM-6, ES-l060 and ES-l061 computers of LCTA. A problem-orlented sys
tem of programs for precislon spectrometric informatlon process!ng used 
in the indicated experlments is descrJbed. 

The Investigatlon has been performed at the Laboratory of Hlgh Energles, 
JINR. 
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