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)Kyq1<0 B.E., QhlraHoB IO.C. 
113MepHTeJlbHhIH nporpaMMHhIH Mo,u;yJih 
,!l;JIH cneI<TPOMeTpnn npo,u;yI<TOB H,u;epHbIX peaI<QHH 

P7-89-451 

Pa3pa6oTaH naI<eT nporpaMM ,u;JIH pa60TbI C MHOro,u;eTeI<TOpHhI
MH cneI<TpOMeTpaMH Ha OCHOBe nonynpOBO,!l;HHI<OBhIX ,u;eTeI<TOpOB. 
MaI<CHMaJihHOe I<OJIHqecTBO cne1<TpoMeTpHqec1<HX TpaI<TOB 1 7. B03-
MO)KeH aMilJIHTY.U:HhlH, BpeMeHHOH H I<OOp,!l;HHaTHbIH aHaJIH3. Tipo
rpaMMhI na1<eTa npe.u;Ha3HatieHbI .u;nH Ta1<nx 06nacTett,1<a1< HH31<0¢0-
I-IOBaH a-cneI<TpOMeTpHH, ~ E-E-cneI<TpoMeTpHH, cneI<TpoMeTpHH TH
)KeJibIX HOHOB H npo.u;yI<TOB H.u;epHbIX peaI<QHH, H3yqeHHH B3aHMO,!l;eH
CTBHH TH)KeJiblX HOHOB C nonynpOBO,!l;HHI<OBhIMH .u;eTeI<TopaMH. 

Pa6orn BhmonHeHa n Jla6opaTopHH H,u;epHhIX pea1<QHH O11:HH. 

Coo611.1eHHe 06-1,e,[{HHeHHoro HHCTHTyTa AAepHblX Hccne.D;OB&HHH. Jly6Ha 1989 

Tiepeno.u; aBTopoa 

Zhuchko V.E., Tsyganov Yu.S. P7-89-451 
Packaged Program for Nuclear Products Spectrometry 

A packaged program for semiconductor multidetectors has been 
designed. The maximum number of spectrometric channels is 17. The 
program provides for time-coordinate-amplitude analysis and is desig
ned for the low background a-spectrometry, ~E-E spectrometry, 
heavy ion & nuclear products spectrometry as well as for investigation 
of heavy ion interactions with semiconductor detectors. 

The investigation has been performed at the Laboratory of Nucle
ar Reactions, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1989 



B nocne,z:i;Hee apeMH B 3KcnepHMeHTax, npoBOAHMhIX B JIHP O11Hl1, 

HCilOJib3YIOTCH MHOro,z:i;eTeKTOpHhie cneKTpOMeTphl. TipHMeHeHHe no,z:i;o6HhlX 

ycTpOHCTB CTaHOBHTCH 6onee aKTYaJihHhlM c IlOHBJieHHeM ycTaHOBOK HOBoro 

IlOKOJieHHH THna Sassy/ 1 /, r,z:i;e cymecTBeHI-IhlH q>aKTOp - B03MO)KHOCTb MH

HHMH3aUHH eMKOCTH ,z:i;eTeKTOpOB H CHH:>Ke1me 3arpy30K B xo,z:i;e 3KcnepHMeH

Ta Ha O,Il;HH perHCTpHpyIOIUHH 3JieMeHT. KpoMe Toro, Tpa,D;HUHOHHOH o6nacTLIO 

npHMeHeHHH MHoro,z:i;eTeKTOpHhIX cHcTeM, r,z:i;e npemviymecTBa nonynpoao,z:i;

HHKOBOH cneKTpoMeTpHH Ha,IJ; OCTaJibHblMH MeTO,IJ;aMH perHCTpaUHH Ol!eBHA

Hhl, HBJIHeTCH YJibTpaHH3KO(pOHOBaH a-cneKTpOMeTpHH
12 

'· 

Pa3pa6oTaHHhlH naKeT nporpaMM Il03BOJIHeT HCilOJib30BaTh npeHMyme

CTBa TI3BM AJIH perneHHH yKa3aHHhIX 3a,z:i;al!. KpoMe Toro, OH MO:>KeT 6bITL 

HCilOJib30BaH ,IJ;JIH pa3JIHl!HhIX 3a,z:i;aq npoaepKH H KOHTpOJIH nonynpOBO}].HHKO

BhIX ,z:i;eTeKTOpOB, HCCJie,z:i;osaHHH oco6eHHOCTeH HX noBe,[J.eHHH . Ha nyl!Kax 

TH:>KeJihlX l:IOHOB, l:13YlleHHH paBHOBeCHhIX 3apH,[].OB TH:>KeJiblX l:IOHOB B pa3Jil:lll

HbIX ra3ax. 

TiporpaMMhl AJIH HaKonneHl:IH 1:1 npe,[].BapHTeJibHOH o6pa6oTKl:I l:IHq>op

MaUl:ll:I l:IMeIOT e,IJ;l:IHblH Ha6op ynpaBJIHIOIUHX KOMaH,IJ;, HX cnl:ICOK 1:1 OCHOBHhle 

<PYHKUl:ll:I MO:>KHO BhlBO}].l:ITb s JII06ott MOMeHT Ha:>KaTl:leM KJiaBHilll:I Fl. 
Tipl:I 3anycKe nporpaMMbl Ha 3KpaHe IlOHBJIHeTCH rnasnoe MeHIO, 3,IJ;eCb MO)K

HO BbI6paTb q>aHJI C 3Kcnepl:IMeHTaJibHblMH ,z:i;aHHb!Ml:I, npOl!HTaTL ero B na

MHTb, ycTaHOBl:ITb Heo6XO,Il;l:IMYIO KOHq>HrypaUl:IIO 3KCnepHMeHTa H T.n. 

3aTeM MO:>KHO nepettTl:I a pe)KllM rpaq>l:IKH. B rpaq>Hl!eCKOM pe)KllMe CHal!aJia 

noHBJieTCH Ta6n1:1ua, B KOTOpOH yKa3aHa KOHq>Hrypaul:IH 3KCnepl:IMeHTa 

(HoMepa n03l:IUl:IH KOAl:lpOBIUl:IKOB B KpettTe, Ul:l(ppOBhle OKHa AJIH YCJIOBHH 

c6opa l:IHq>OpMaUHH, IlOJIO:>KeHl:le .upyrnx 6JIOKOB, YCJIOBHH 3anl:1Cl:I B q>aHJI 

l:I T.n.). Tipl:I :>KeJiaHl:ll:I KOHq>HrypauHIO MO:>KHO H3MeHHTb l:I 3anHcaTL B KOH(pH

rypaUl:IOHHblH q>ailn ADC.SET. BL1xo,z:i; l:13 3Toro pe:>KHMa B rpaq>Hl!eCKHH 

ocyutecTBJIHeTCH Ha:>KaTl:leM KJiaBHillH Esc. Ha 3KpaHe nOOBJIHeTCH O,IJ;HOMep

HblH cneKTp a HyJieBOH o6naCTl:I naMHTl:I. B CTaH,D;apTHOM sapHaHTe nporpaM

"Mbl B03MO:>KHO HaKOnJie}{l:le O,Il;HOMepHOH cneKTpOMeTpHl!eCKOH l:IHq>OpMa

Ul:ll:I s 1 7_ o6nacTeH naMHTl:I no 1024 KaHaJia 1:1 8 ,llByMepHhlX cneKTpOB no 

64x64 KaHana. Ha 3KpaHe MO:>KHO na6nm,z:i;aTL nm6ym l:13 17 o6nacTett l:IJil:I 

nepettTl:I a pe:>Kl:IM na6JIIO,IJ;eHHH ,z:i;syMepHhlX cneKTpOB. 

Tenepb KpaTKO nepel!HCJil:IM OCHOBHbie 803MO:>KHOCTH o6pa60TKH HH

q>opMau1:11:1: 

pa3MeTKa cneKTpa IlQlf1'}'f1MOIUH no,z:i;a1:1~11,?r-o,.MapKepa 1:1 Bhil!HCJieHHe 

nnoma,z:i;eil nHKOB; d :·:· :_• ,·•.i .• t;yr I a it-_, • ·1,,•1~!t"~ 
'J •~· ·~, c ... ,~ 

I t-~ ".' (: 
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3ailHCh cneKTp0B Ha nHcK; 
0CTaH0B H nycK c6opa HHq>OpMllUHH; 
3HepreTHtJeCKaH KaJrn6poBKa cneKTp0B H T.n., acero 0K0JI0 50 pa3HblX 

K0MaHn. B pe)KHMe Ha6moneHHH nayMepHblX cneKTpoB·TaK)Ke eCTh 0K0JI0 

20 K0Mattn, Il03B0JIHIOIUHX o6pa6aTbIBaTh HHq>OpMaU.HlO. 
OcHoaoii nporpaMMHoro naKeTa HBJIHeTCH nporpaMMa SPM 

13 1
, K0To

paH pa3BHTa H ycoaeprneHCTB0BaHa C ytJeT0M IlOTpe6HOCTeM MH0roMepH0-

ro 3KcnepHMeHTa. IlporpaMMa HanHcatta Ha H3hIKe Typ6o IlacKaJih aepcHH 

5.0 H npencrnBJIHeT co6oii Ha6op Monyneii, K0T0pbie K0Mil0HYIOTCH BMecTe 
B 3aBHCHM0CTH OT IlOTpe6HOCTeii K0HKpeTHOro 3KCnepHMeHTa. Ll.JIH yno6cT
Ba nonh3oBaTeJIH HanHcatta nporpaMMa HELPER, KOTopaH no3B0JIHeT 

npH Il0M0IUH MeHIO C noncKa3Kal\;m Bhl3BaTh Heo6xonHMYIO nporpaMMY Ha

K0ilJieHHH HJIH o6pa6oTKH pe3yJihTaT0B 3KCnepHMeHTa. 
HH)Ke npHaenett C0CTaB naKeTa; Ha3HatJeHHe era K0Mil0HeHT. 
1. Spectr 8 - aMilJIHTynHaH cneKTp0MeTpHH c 8 TpaKT0B. IloJIO)KeHHe 

AUil 3anaeTcH H3 n.6 MeHIO nattHoii nporpaMMhI. BpeMH Ha o6pa6oTKY on
noro co6hITHH nopHnKa 100 MKC. Bo3M0)KHa aBT0MaTHlleCKa.H o6pa60TKa 

cneKTp0B. 
2. SPMN - LlE-E-cneKTpoMeTpHH. IloJio)KeHHH nnH KonHp0BIUHK0B 3a

natthI )KecTKo. LlE - 10-H no3HU.HH, E - 9-H no3Hll.HH B KpeiiTe. )]_ayMepHhIM 

cneKTp pacn0JI0)KeH a o6JiaCTH naMHTH #0. 
3. HELIOS - nnH cneKTpOMeTpHH c 16 TpaKT0B, JIH6o 8 KoopnHHaTH0-

llYBCTBHTeJihHhlX TpaKT0B. 17-ii TpaKT nnH LlE, HHq>OpMaU.HH 0 apeMeHH 
nponern14 1 JIH6o nnH acnoMoraTeJihHOM HHq>opMaU.HH. CymecTayeT 6ycpep 
apeMeHHhIX co6bITHii. EnHHHU.a 3anHcH 6ycpepa conep)KHT cnenyromyro HHq>op
MaU.HIO: H0Mep neTeKTopa, 3HeprHIO tJaCTHll.hl, aMilJIHTyny C il E-neTeKTOpa 
JIH6o apeMH nponeTa, MeTKY "a HMnynhce Bq - BHe HMnynhca Bq", acTpo

H0MHtJecKoe BpeMH c T0llH0CThlO 1 MC (nH6o 100 MKC). IlpH pa6oTe ne 
6onee tJeM C 8 TpaKTaMH BT0pbie 8 M0ryT 6bITh HCn0Jih30BaHhl nnH perHCT

paU.HH 6bICTpblX ( 4 MKC 7 200 MKC) pacnanoa. 
4. ELDECl - nporpaMMa npentta3HatieHa nnH pa6oThI B cneu.HarrhH0M 

pe)KHMe - 3JieKTP0HH0r0 MaHHIIYJIHT0pa nytJKa U.HKJI0Tp0Ha. B 3T0M pe)KH
Me HapHny co c6opoM HHq>OpMaU.HH c 17 TpaKT0B K0MnhIOTep ocymecTBJIH
eT ynpaBJieHHe p~)KHMOM pa6oTbl ll.RKJI0TpoHa Y-400, 6JIOKHpyH pa6oTy 
Bq-MonynHTOpa Ha Heo6xonHMbie HHTepBaJibl apeMeHH. YnpaBJIHIOIUHe HH

TepBarrbI ycTaHaBJIHBaIOTCH H3 n.6 MeHIO naHHOM nporpaMMbl. MHHHMaJibHOe 
BpeMH 6JIOKHpOBKH C0CTaBJIHeT 1/18 C. B 3T0M cnyqae acTp0H0MHtJeCK0e 

BpeMH l:l3MepHeTCH C T0llH0CThlO 1 c, c6poc )Ke cqeTtJHKa MHJIJIHCeKyHnHoro 
nHana30Ha ocymecTBJIHeTCH CHHXp0HH0 C ynpaBJIHIOill.HMH HMilYJihCaMH. 
Ll.aHHblM pe)KHM npHMCHHeTCH nnH H3ytJeHHH napaMeTp0B pacnana C MHJIJIH

ceKyHnHhlMH H CeKyHnHhlMH nepHonaMH nonypacnana. 
5. SPM-87 - nporpaMMa nnH aMnJIHTYnHoii cneKTpoMeTpHH c KonH

p0BIUHK0M 4096 KaHaJI0B. 
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_6. IlporpaMMhI o6pa6oTKH: 
a) READ - tJTeime acero 6ycpepa B cooTBeTCTBHH c cpopMaToM era. 

3anHCH. • 
6) READCH - tJTeHHe JIHHHH aMnJIHTynHoro cneKTpa nnH Bb16patt

Horo HoMepa neTeKTopa. EcnH Ha6op 6ycpepa aencH a cneu.Harrh
H0M pe)KHMe, TO B03M0)KHQ nocTp0eHHe KpHBhlX pacnana nnH 

Hnep,HMilJiaHTHp0BaHHhlX B neTeKT0p. 
B) READ2 - tJTeHHe H Bb16opKa apeMeHHhIX KopperrHU.HM no a6co

JIIOTHOM apeMeHHOM lllKaJie C yqeT0M HOMepa neTeKT0pa. 

r) SORTCH - copTHpoaKa 6ycpepa no npH3HaKy "BHYTPH HMnynhca 
Bq - BHe HMnynhca". 

n) GRCH - BH3yarrH311UHH a -a-KoppeJIHU.Hii (cM. 15 1
). 

e) READS EC - nporpaMMa nnH onpeneneHHH nepHonoa nonypacmi

na ceKyHnHhIX, .MHHYTHhIX, qac0BhIX aKTHBHOCTeM,· HMilJiaHTHpo
BaHHhlX a neTeKT0p. O6billHO npHMeHHeTCH nJIH BHyTpeHHeii Ka

JIH6pOBKH nonynpoaonHHK0BhIX ,ri:eTeKT0p0B C HCn0Jih30BaHHeM 

TeCT0BhIX peaKU.HM THna 
Ar + Dy> Po, Ne + W > Po, Ne + Au> Ac, Ar + Sm> Hg H np. 

)K) ANYPROGR - nnH BhI30Ba nro6oii nporpaMMhI 6e3 Bhixona H3 

MeHIO naKeTa. 

CnHCOK 0CH0BHhIX KOMaHn 
Fl - nonHhIM cnHcoK KoMaHn, 

F2 - CTepeTh MeTKH 6e3 CTpeJIKH, 

F3 - pactJeT IlJIOI.Uaneii pa3MelleHHhlX IlHK0B, 
Ctrl/F3 - To )Ke nnH nepaoro nHKa no aceM TpaKTaM, 

F4 - 3anHch a cpaiirr, 

F5 - 3ail0MHHTh pa3MeTKY Ha nHcKe, 

F6 - B0CCTaH0BHTh pa3MeTKY' 
F8 - KarrH6pOBKa cneKTp0B, 
F9 - ycTaH0BKa HenonBH)KHOM MeTKH co cTpenKoii:, 

Fl0 - ycTaH0BKa HenonaH)KHOM MeTKH, 
"cTpenKa BBepx/BHH3" - H3MeHeHHe MaClllTa6a no OCH Y, 

End - MapKep aneao, 
PgDn - MapKep anpaao, 

m - cpenHee pa3perneHHe 320x200, 
h - BbIC0K0e pa3perneHHe 640x200, 
w - noKaHaJihHaH pacneqaTKa, 
g - pe)KHM rHCT0rpaMMbl BKJI/BhlKJI, 

v - o63opHaa rnKaJia, 
l - JiorapHq>MHlleCKHM MaClllTa6 no OCH Y BKJI/BhlKJI, 

; - KOMMeHTapHM K cneKTPY npollHTaTb/3ailHCaTh, 

3 



Alt F3- aBT0MaTII'lecmu=r o6pa6on~a crreKTpoB, 

Alt a - CTapT-K0JJ.Hp0Bl:.IUIK Ha rrepBble 9 TpaKT0B, 
Alt s - CT0II--K0JJ.HpoBI.UHK Ha rrepBbie 9 TpaKT0B, 

S - CTapT/CTOII·KOJJ.HpOBmHK 10-17, 
Alt m - II0Ka3 )J.ByMepHblX crreKTp0B, 

, 0 - II0Ka3 KOHqmrypaUHH 3KCnepHMeHTa. 

HmKe nprrneneHbl K0HKpeTHbie pe3yJihTaTbl rrpHMeHeHHH )J.aHHoro npo
rpaMMHoro M0AYJIH B pa3JIH'lHblX BapHaHTax (pHC. 1-4). 

02 124 186 2.4B 

Puc. 2. CneKrp a-'lacruq c Bb16opKmi 

"eHe UMny11bCQ Bl/". 

4 
Ee,. 

~. 
~ f.1 

6,82 M:=iB 

-- . 6,56 

~;· 
• e! 

,4 

465 

Puc. 1. CneKrp peKOU/108 u a-1/acruq 

no/lOHUJI U3 peaKquu 2 2 Ne + W. 

.. J~ La. 

527 589 651 713 

Puc. 3. Bmyanu3aqw1 a-a-Koppe;1J1quu 

011J1 qenol/KU ... 2 2 3 Ra-2 19 Rn - 2 1 5 Po ... 

;J 

) 

Puc. , 4. KpueaJ1 pacnaoa 011R·• a-11u11uu 

9,11 M3B, T 1 ;2 = 290 MKC, no11yl/e1t

HaJ1 c noMOW,b/0 npozpaMMbZ READ2. T,,i:::. '290±30 

KpoMe yKa3aHHblX rrporpaMM 
npe)J.BaprITeJibHOli o6pa60TKH MO· 

JJ.YJib conep)KHT nporpaMMhI pac
'leTHoro xapaKTepa, M0JJ.eJIHpyro
IUHe 3JieKTp0HHbie npouecCbl B no
JiyrrpoB0)J.HHKe H Ha rpaHHUe pa3-
;n:ena MeTaJIJI - II0Jiynp0B0)J.HHK, xa

paKTepHbie .n,rn perHCTpau.m1 TH?Ke-

150 

{00 

so 

500 1500 t, HICC 

JlblX H0H0B, pacrrana HMIIJiaHTHp0BaHHblX HJJ.ep u T .n. 3TH nporpaMMbl 6y
AYT ony6JIHKOBaHhl 0T)J.eJibHO. 

ABTOpbI Bbipa:)l<aIOT 6naronapHOCTb npocpeccopy 10.U.OrauecHHY 3a 
II0CTaH0BKy 3a)J.a'IH H II0CT0HHH0e BHHMaHHe K )J.aHHOH pa6oTe IO.B.Jlo6a
H0BY, IO.TI.XapHTOHOBY, A.r.noneKO, <I>.lll.A6nymmHy u A.A.Jle)J.OBCKOMY 

3a u.eHHhie 3aMe'laHHH, BS.Cy66oTHHY, B.11.ToMHHy H CJ1nneBy, A.B.Pb1x
JIIOK 3a II0M0IUb B pa6oTe. 
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