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BBE,QEHHE 

B HacTDR~e~ pa6Dre paccMDTpeH~ anrDp~TM~ D6pa6DTK~ 3KcnepH
MeHranbH~x AaHH~X, nDny4eHH~X Ha ycTaHD8Ke ,QHCK-2/l/ , KDTDPaR 
npeACTa8nReT CD6D~ 8pa~a~~H~CR DAHDnne4e8D~ MarHHTH~~ cneKTpD
Merp H npeAHa3Ha4eHa AnR H3Y4eHHR npD~eccD8 $parMeHTa~HH RAPa 
MHWeHH 8 HHKn~3H8HD~ nDCTaHD8Ke 

np~H~Hn~anbHaR CXeMa yCTaHD8KH nDKa3aHa Ha pHC. 1. ny4DK nep8H4-
H~X 4aCTH~ - npDTDHD8 H Ae~TPDHD8 C HMnynbCOM 8,9 r3Bic - $DKy
CHPD8anCR Ha MHWeHb. B Ka4eCT8e MHWeHe~ HCnDnb3D8ancR W~PDKH~ 
Ha6Dp RAeP - DT 8DADPDAa AD ypaHa. BTDPH4Hbte 4aCTHL.Ibt C I rr', K' , 
P, d, t , 3 He, 4 He I perHCTPHPD8anHcb 8 HHTep8ane yrnD8 DT 49° 
AD 180c DTHDCHTenbHD Hanpa8neH~R nep8~4HDro ny4Ka H 8 ~Hrep8ane 
HMnynbCD8 DT 0,15 AD 1,6 r3Bic. TaKD~ 8~6Dp. K~HeMaTH4eCKHX 
nepeMeHH~X n0380nReT HCCneAD8aTb 83a~MOAe~CT8HR nep8H4HOrO aApo-
i-i0 d (.. M.iJ.~VM MVIWt:nVI n tl UUJidL I V1 t\VIHtMd I Vlt\.VI K.YMYJU11 Vlt::iHUI V }JUffl.~e

H~R 4aCTHL.I ' 2 ·4 '. 

(c) 
PHc. I. CxeMa cneKTpo
Merpa ,LlY!CK-2. 

HAeHTH$~Kal.IHR 8TopH4H~x 4acT~ll. 

8~AeneHH~X no 3aPRAY H no HMnynb
cy 8 MarHHTOOnTH4eCKOM KaHane 
H npoweAWHX Cl.IHHT~nnR~HOHH~e Ae
reKTOPbt S1 

, S
2 

, S!l H S4 , ocy
~eCT8nRnacb 8 pe3ynbrare He3a8H
c~Moro H3MepeHHR HX 8peMeHH npo
nera Ha 6a3e 3,8 M IS 1 ,S 4 I 
H Ha 6a3e 1 M IS2 ,S4 I c T04Ho
crb~ 260 nc. KpoMe roro, ~3Me
pRn~cb ~OHH3al.IHOHHbte norep~ 8 Ae
TeKropax S 1 - S 4 H aMnnHTYAbt 
C~rHano8 C 4epeHK08CK~X C4eT4H
K08 IA8a 4epeHK08CKHX c4eT4HKa 
Ha T8ePAOM paAHaTope H OAHH ra-
308~~ 4epeHK08CKH~ C4eT4HKI. 

H~~e npH8eAeHa MeTOAHKa aHanH3a H o6pa6oTKH 3KcnepHMeHTanb
H~x AaHH~x, nony4eHH~x Ha cneKrpoMerpe ,QHCK-2, 8 pe~HMe off-line 
c noMO~b~ KOMnneKCa nporpaMM "PENTADE". B Ka4eCT8e R3btKa nporpaM
M~po8aHHR ~CnOnb308anCR $OpTpaH. KoMnneKC nporpaMM COCTOHT H3 
cneAY~~Hx 4acre~: 

I 



1/ 4TeH~e MarH~THOA neHT~ ~ pacw~~POBKa MHoroMepHOA ~H~OpMa-
4~~ 0 C06~T~RX ~ nOKa3aH~RX MOH~Topoe; 

2/ nocTpoeH~e epeM.AnponeTHbiX ~ aMnn~TYAHbiX cneKTpoe /e B~Ae 
OAHOMepHbiX r~cTorpaMM ~ ABYMepH~X pacnpeAeneH~A/; 

3/ aHan~3 3Kcnep~MeHTanbH~x cneKTpoe ~ B~4~cneH~e 4~cna co6~
T~A onpeAeneHHoro copTa; 

4/ MOAen~poeaH~e npo4ecca pomAeH~.A ~ per~cTpa4~~ 4acT~4 
C y4eTOM 3~~eKTOB B3a~MOAeACTB~.A B M~WeH~ ~ B Be~eCTBe cneKTpo
MeTpa; 

5/ B~4~cneH~e Ce4eH~.A KyMyn.AT~BHOrO POmAeH~R 4aCT~4, B TOM 
4~cne ~ BHYTP~ ~MnynbcHoro ~HTepeana, per~cTp~pyeMoro ycTaHOBKoA. 

KoMnneKc nporpaMM 6~n ~cnonb30BaH np~ o6pa6oTKe 3KCnep~MeH
TanbHbiX AaHHbiX, BOWeAW~X B pa6oT~ /5-7 I, 

1 . CnEKTPOMETPH~ BTOPH4H~X 4ACTHU 
H MHOrOMEPH~~ AHAnH3 C06~TH~ 

YcTaHOBKa AHCK-2 no3eonReT npoBOA~Tb ~AeHT~~~Ka4~~ 4acT~4 
OAHOrO 3HaKa 3aPRAa OAHOBpeMeHHO B W~POKOM ~HTepeane CKOpocTeA 
/~ > 0,2/ B ycnOB~RX 6onbWOA ~OHOBOA 3arpy3K~ per~cTp~py~~eA 
annapaTyp~ C B~COKOA CTeneHb~ nOAaBneH~.A ~OHOB~X 4aCT~4 ~ cny-
4aAH~X co6~T~A 6e3 noTep~ 3~~eKT~BHOCT~ per~cTpa4~~. 

np~HRTOe co6biT~e ~MeeT ~~KC~poBaHHbiA ~OpMaT ~ COAepm~T cne
AY~~yro ~H~opMa4~~= 

- ................... ~· ....... ._. .. 01. .............................. -
I lt-'\JJ I.._. I <.A 

T1 ~~- ..... -
I VUWU 

.. I. 
l"lf' 

- epeMR nponeTa T2 /6a3a M/; 
- epeMR nponeTa T1' /no3eonReT nony4~Tb pacnpeAeneH~e 4acT~4. 

"noTep.AHHbiX11 no T1 ~3-3a cTapTa cny4aAHbiM c~rHanoM, onepema~~~M 
pa6o4~A; 

- BpeMR nponeTa 4aCT~4 MemAY ra30B~M 4epeHKOBCK~M C4eT4~KOM 

~ C4~HT~nnRTOPOM 84 /T3/; 
- ~OH~3a4~0HH~e noTep~ 4acT~4 B C4~HT~nn.ATopax S2 (AE2 ) 

S3(~E3) ~ S4(~E4) 
- ~HTeHC~BHOCTb 

paA~aTope AnR ABYX 
BCn~WK~ 4epeHKOBCKoro ~3ny4eH~R B TBepAOM 
4epeHKoBcK~x c4eT4~Kos /I~ ~ Ie /; 

B H 

- aMnn~TYAa 4epeHKOBCKoro ~3ny4eH~R noporoeoro ra3oeoro 4e
peHKOBCKoro c4eT4~Ka I I c I. 

r 
Hcnonb3Y.A n~HeAHy~ CB.A3b epeMeH~ nponeTa T1 ~ T2 4aCT~4 Ha 

ABYX 6a3aX 3~8 M ~ 0,9] M, onpeAen~M KOOPA~HaTy 

r Te = Tl - 2T2 + 260. 

no 3ToA KOOPA~HaTe co6~T~R pacnpeAeneH~ He3aB~C~MO OT CKOpOCT~ 
per~cTp~pyeMoA 4acT~4bl. Bee co6biT~.A, He CBR3aHHble co cny4aAHbiM~ 
c~rHanaM~ C4eT4~KOB S 1 ~ S 4 ~Me~T pacnpeAeneH~R no r T

2 
C OAH~M MaKC~MYMOM /eM, p~c. 2/, Ha KOTOPOM, KaK ~ Ha p~c.3-9, 
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PHc. 2. CneKTP I 'T 2= T I - 2T2 + 260/. Bee peanbHLie co6bi
THH rpynnHpyKJTCH B OCIIOBHOM TIHKe /KaHaJl 138/. 

no OCH OPA~HaT AaH~ norapH~M~ OTC4eToB/. 3aAaHHe rpaH~4 B ~HTep
Bane KaHanos /129~ 149/ o6ecne4~BaeT noAaBneHHe ~oHoe~x co6~T~A 
6onee 4eM e 20 pa3. BpeM.AnponeTH~~ Tl cneKTP 4acT~4, YAOBneTeo
PA~~~x KP~Tep~AM OT6opa no 'T 2 -KOOPAHHaTe, npeACTaeneH Ha 
pHc. 3. AnA noAaeneHHA ocTaBWHXCA ~oHoB~x co6~T~~ ~cnonb3Y~TCR 
ycnOBHA no OCTafibH~M BOCbMH KPHTep~.AM. 

Ha p~c. 4 np~BeAeH cneKTP ~oH~3a4~0HH~x noTepb B C4~HT~nnR
Tope S 3 I i\E 3 I. H3MepeH~e ~oH~3a4~0HHbiX noTepb no3eonReT He 
TOfibKO TIOB~C~Tb HaAe*HOCTb ~AeHT~~~Ka4~H 4aCT~4, HO ~ pa3Aen~Tb 

OAH03aPAAH~e ~ ABYX3aPAAH~e 4aCT~4~, ~Me~~~e OA~HaKOBY~ CKO
POCTb. 
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PHc. 3. 3KcrrepHMeHTaJibHbiH BpeM5UiponeTHblli crreKTP T I 
c ycJIOBHeM I 29 S. r T2 ::;_ 149 AJIH rro,z:r;aBJieHHH cny<IaHHbiX 
co6biTH!l:. llMrrynbc crreKTpoMeTpa p 8 = 600 M3B/ c. 

TT -Me3oHbi /KaHan 56/, K-Me30Hbi /65/, rrpoTOHbi /81/, 
,z:r;ef!TpO!lli! H 4He /125/, TPHTHH /174/. 

Onpegen~M KOOPA~HaTy 

ri\E 
3 

Tl- 2,6. f>E
3 

+ 150, 

B KOTopo~ see co6~T~~. He cs~3aHH~e co cny4a~H~M~ c~rHanaM~, 
Pa3geneH~ no 3aP~AY ~ s nepsoM np~6n~~eH~~ He pa3n~4a~Tc~ no 
CKopocT~. CneKTP ri\E 3 npegcTasneH Ha p~c. 5. Asyx3ap~AH~e 
4acT~~~ Haxog~Tc~ s KaHanax c 22 no 55. ~x pacnpegeneH~e no 
KOOPA~HaTe T1 noKa3aHo Ha p~c. 6. B cneKTpe ABYX3ap~gH~x 4aCTH~ 
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PHc. 4. 3KcrrepHMeHTaJibHblli i\E3 crreKTP 6e3 ycnoBHH. 
l1Mrrynbc crreKTPOMeTpa P8 = 600 M3B/ c. TT -Me30Hbi 
/KaHan 33/, rrpoToHbi /45/, ,z:r;e(ITPOHbi /63/, TPHTHH /77/, 
r enm"1 I 9 I / • 

OCTaeTC~ HeKOTOpa~ gon~ ge~TpOHOB ~ npOTOHOB. no3TOMY gn~ TOro, 
4To6~ Ha~T~ n~~MeCb ge~TPOHOB s cneKTpe 4He , genanocb npegno
no~eH~e 0 TOM, 4TO gon~ ge~TPOHOB COCTaBn~eT TY ~e Ben~4~Hy, 
KaK ~ gon~ npOTOHOB 8 npOTOHHOM n~Ke ~ 6n~3Ka~ K He~ sen~4~Ha 
3aper~cTp~posaHH~x ~gep Tp~T~~ s n~Ke TP~T~~. 

np~MeHeH~e 4epeHKOBCK~X geTeKTOpOB n03BOn~eT pa3gen~Tb TT-

~ K-Me30Hbl. Ha p~c. 7 noKa3aH cneKTP T1 gn~ OAH03aP~AH~X 4acT~~ 
np~ ycnos~~ Ic > 120 KaHana, 4TO oTBe4aeT s~geneH~~ rr-Me30HOB. 

B 

C ycnos~eM I ~ 8 < 120 KaHana (K, p, •.. ), aHanor~4Hbi~ cneKTP noKa3aH 

5 



Ha pHc.8.AononHMTenbH~eycnOBHR He npHBOART K noHHMeHHD 3¢¢eKTHB
HOCTH perHCTpa4HM, COCTaBnRD~e~ AnR nHOHOB -98%,a AnR npOTOHOB -
-99,8%. '-lro6bl nOAaBMTb ¢oHOBble C06biTHR B o6naCTM rr- H K-Me-
30HOB npH 6onbWMX HMnynbCaX 4aCTH4 1 HCnonb3YDTCR AOnOnHHTenbHble 
ycnosHR no 4epeHKOBCKOMY ra3osoMy AeTeKropy I· < 30 KaHanos. 

cr 
AasneHMe ra3a s 4epeHKOBCKOM AeTeKrope coorsercrsyer nopory H3-
ny4eHHR 750 M3Bic nHOHOB. npH HMnynbcax ps > 700 M3Bic, KOrAa 

rr- H K-Me30Hbl nnoxo pa3AenRDTCR no Tl H no I• Hcnonb3YDTCR 
CB 

ABYMepH~e cneKTPbl T1 H Ic;
8 

lpMc. 91 c ycnoBHRMH no I c > 30 Ka
Hanos I AnR pa3AeneHHR rr- H K -Me3oHosl H • < 3 0 Ka Ha'nos I AnR cr 
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2. B~4HCnEHHE HHBAPHAHTH~X AH~~EPEHU~AnbH~X CE4EHHR. 
nonPABKH 

HHsap~aHTHoe A~~~epeH4~anbHOe ce4eH~e pomgeH~A 4aCT~4 onpe
geneHHoro copTa s~pamaeTCA 4epe3 Ha6n~gaeM~e sen~4~H~ ~ napa
MeTp~ ycTaHOBK~ CneAY~~~M o6pa30M: 

_s_. (~~) =~-. _JL. (~) 
p~ dpdil 8 ~ MP • X A I P 

K 8 ·K'f"Kn 

f. A
0 

111 

B ~opMyne I 1 I p8 ~ E8 - ~Mnynbc ~ nonHaA 3Hepr~A BTOP~4HbiX 
4acT~4i N - 4~cno 4acT~4 onpeAeneHHoro copTa, B~AeneHH~x Ha 
OCHOBe MHOrOMepHoro aHan~3a; Mp- noKa3aH~A OTHOC~TenbHOrO 
MOH~Topa nepB~4HOrO ny4Ka i (M p/l p) - KOHCTaHTa, CBA3biBa~aA 
OTC4eT~ MOH~Topa Mp C ~HTeHC~BHOCTb~ nepB~4HOrO ny4Ka, ~3MepeH
HO~ no HaBeAeHHO~ aKT~BHOCT~ 12 C i XA - TOn~~Ha M~WeH~ B M6 -l i 
A0 - aKcenTaHc ycTaHOBK~ 

1 
A 0 =-fn(p)dp, 

Ps 

rAe 0 (p) - BXOAHO~ TeneCHbl~ yron AnA ~Mnynbca p . C~MBOnOM f 

0603Ha4eHa nonpaBKa Ha B3a~MOAe~CTB~e BTOP~4H~X 4aCT~4 B Be~ecT
se cneKTPOMeTpa . 

Pac4eT~ aKcenTaHca ~ nonpasK~ f s~nonHeH~ nyTeM MOAen~posa-
rH'IM (.. IIVMUIJ.\DrV MCIU.40 i·~UI'11C-r\:dJJJIU IIU IIIJUIIJdMMe U.i5C0. t:ac4eTbl 

Ben~4~H f AnA 4aCT~4 pa3n~4Horo COpTa B 3aB~C~MOCT~ OT ~X ~M

nynbca npeACTasneH~ Ha p~c. 10. B 3To~ nporpaMMe AnA on~caH~A 
MarH~ToonT~4ecKoro KaHana ycTaHoBK~ ~cnonb3oBaHo np~6n~meH~e 
TOHK~x n~H3. K 8 , K T ~ K D- nonpaBK~ Ha KoHe4Hbl~ ~HTepsan per~cT

p~pyeM~x ~Mnynbcos ~ yrnos, Ha MHoroKpaTHoe pacceAH~e ~ TopMo
meH~e s M~weH~ ~ Ha pacnaA HecTa6~nbH~x 4aCT~4- B~4~cneH~e 3T~x 

nonpasoK CAenaHo B cneAY~~~x npeAnonomeH~Ax: B ~HTepsane ~Mnynb
cos Ap , TenecH~x yrnos AO, per~cTp~pyeM~x ycTaHoBKo~, ce4eH~e 
pOmAeH~A KyMynAT~BH~X 4aCT~4 MOmHO annpOKC~M~posaTb cneAY~~e~ 
3as~c~MOCTb~ 17 1 : 

p2 T 
a = c . T . exp [ - TO . (1 - cos e ) ] , 121 

rAe p, T ~ E- ~Mnynbc, K~HeT~4ecKaA ~ nonHaA 3Hepr~A BTOP~4H~x 
4aCT~4, To - 11 TeMnepaTypa" cneKTpa, e - yron pomAeH~A 4aCT~4bl' 
C - KOHCTaHTa. 

nonpasKa K8 , cBA3aHHaA c ycpeAHeH~eM sen~4~H~ ce4eH~A no 
KOHe4HOMY ~HTepsany per~CTp~pyeM~X yrnoB ~ ~MnynbCOB, B~4~CnA

eTCA no ~opMyne: 

K = a 8 .JO(p)dp 
8 J a. n (p . )dp 

I I I 
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Pac4eT~ 3ToA nonpaBKH AnR paanH4H~x 3Ha4eHHA HMnynbca cneKTpo-
MeTpa p8 H yrna 3MHCCHH 4aCTH4 IAeATpOHW/ es npHBeAeHW Ha pHc.11. 

\0 

E 
oa 

0.6 

~· 11 

PHc, 10. 3¢qleKTHBHOCTb ycTaHoB
KH C y'leTOM TOpMOlKeiUIH H pacce
RHHR '!aCTH~ B Be~eCTBe geTeKTO
pOB ycTaHOBKH I sl H s2 I. 

K,IP) D 

0.8 

O.b 

0.4 

0.2 '----:':, o"'o~---;,!;c.ooc- --aoo------ 1~oo"'o -~,"'ooo-----,,""•o"'o-
p 

PHc. II . TionpaBKa Ha KoHe'!Hbie 
HHTepBa.Tibl perHCTpHpyeMbiX Y'M
nynbCOB H yrnOB AnR geHTpOHOB 
c napaMeTpoM T

0 
= 50 M3B. 

BBeAeHHe nonpaBKH Ha MHOrOKpaTHOe pacceRHHe H TOpMO*eHHe 
B MHWeHH n03BOnReT nepeATH OT 3Ha4eHHR nepeMeHHWX Ha BXOAe 
B MarHHTOOnTH4eCKHA KaHan CneKTPOMeTpa K 3Ha4eHHRM 3THX nepe
MeHHWX B T04Ke PO*AeHHR B MHWeHH. 3Ta nonpaBKa BW4HCnReTCR no 
$OpMyne: 

/4/ 
(,.-T n (n \ rln 

J et """' \l'} I ~l'} 

1 p 
a ei ~ T f I a f' "" (1)). dT). dx 

0 

- ycpeAHeHHaR BenH4HHa Ce4eHHR no 3Ha4eHHRM yrnos Oe H HMnynbCOB 
Pe B T04Ke PO*AeHHR, KOTOpwe Ha B~XOAe 1-13 MHWeHH 6YAYT HMeTb 
3Ha4eHHR oj H pi; oe ~oj + T)(X) 'Pe~Pi +Op(x), w(T))- pacnpeAe
neHHe laycca AnR MHoroKpaTHoro KynoHOBCKoro pacceRHHR, P- Ton
~HHa MHWeHH BAOnb BTOPH4HOrO ny4Ka. 

HHTerpHposaHHe no Ton~HHe MHWeHH X ocy~ecTBnReTCR AnR scex 
3Ha4eHHA pe , KOTOPbie Ha BbiXOAe AaiOT p .. HHTerpHpOBaHHe no yrnaM 

I" pacceRHHR 1) npOBOAHTCR AnR TeX 3Ha4eHHH 0 e ~ Oi + 1), KOTOPble Ha 
BWXOAe 1-13 MHWeHH AaiOT yron 8i HHTerpHpOBaHHe no HMnynbCY HAeT 
no sceMy HHTepsany HMnynbcos Ap cneKTPOMeTpa. Pac4eTw onHcaH
HoA swwe nonpaBKH AnR paanH4HWX yrnos 3MHCCHH 4aCTH4 IAe~TpoHw, 
MHWeHb 4 r/cM2 Pb/ B 3aBHCHMOCTH OT HMnynbCa npeACTaBneHW Ha 
pHc. 12. BcneACTBHe pacnaAa, npH perHCTPa4HH HecTa6HnbHWX 4aCTH4 
/rr, K/, AO nocneAHero C4eT4HKa AoneTaeT TOnbKO 4aCTb 3THX 4ac
TH4,PO*AeHH~X B MHWeHH.nonpaBKa Ha pacnaA BW4HCnReTCR no $OpMyne: 

K D ~ exp (A • t) , 
/5/ 

12 

rAe A - nocToRHHaR pacnaAa AnR AaHHoro copTa 4aCTH4, t - speMR 
nponeTa OT T04KH PO*AeHHR AO nocneAHero C4eT4HKa. Bee 3TH no
npaBKH Bbl41-1CneHbl C noMO~biO nporpaMMbl "CORRECT". 

HHsapl-1aHTHwe Al-1$$epeH4HanbHwe ce4eHI-1R PO*AeHI-1R RAeP TPHTI-1R, 
nony4eHHble C nOMO~biO onHCaHHOrO BbiWe MeTOAa Bbl4HcneHI-1A, noKa3aHbl 
Ha PHC. 13. K,lp) 

D, Pb (4) 
PHC, 12, TionpaBKa Ha TOpMOlKeHHe 
H MHoroKpaTHoe pacceRHHe B Mlirne- ~ 
HH I Pb , 4 r I CM 21 gnR geilTpoHOB 

2.0~6:" 
" 

1,8 12-Q" ~' 

11 'i?~~~:= c 

c napaMeTpaMH T0 = 30 M3B (-) 
H T0 = 50 M3B (--). 

10" 

rsoo 
. r 600 
·~r 6so 
~1.700 . .,.r~7so 

·:,\.r 800 

··~\.r900 

e ,go" 
p Pb-t 
P, ~ 8,9 

·.,. 
"·· •• :1000 

·. 

100 200 
T 

•• r--17nn 
,I ... 

300 

4oo soo abo 10oo 12oo 14oo 
p 

PHc. I 3. l1HBapHaHTHbie HHKJII03HB
Hbie Ce'!eHHR[M6•c3 (cp-1 r3B-2)] 
POlKAeHHR Rgep TPHTHR nog yrnoM 
90° TIPH B3aHMOgeHCTBHH TipOTOHOB 
8,9 r3Bic c RAPOM Pb II rlcM 21 
B 3aBHCHMOCTH OT KHHeTH'leCKOH 
3HeprHH IM3BI, nony'leHHbie npH 
"noKaHanbHOM11 aHanH3e. CTpenKaMH 
TIOKa3aHbl HMTiynbCbl CTieKTpOMeTpa 
Ps IM3Bicl, C KOTOpbWH perHCTpH
poBanHCb '!aCTH~bl B HHTepBane 
HMTiynbCOB -~P , CHMBOnaMH (e) , 
(0) ,(x) TIOKa3aHbl Ce'!eHHR BHyTpli 
HHTepBana ~p , COOTBeTCTBYIQ~e 
OAHOMY P8 , CHMBOnOM ~ - ceqe
HHH, OTBe'laiO~e HHTerpHpOBaHHIO 
ITO BCeMy HHTepBany HMnynbCOB, 
npHBegeHHbie K HMnynhcy cneKTpo
MeTpa p 

8 
• 

3. AETAJlbHblt1 /nOKAHAJlbHblt1/ AHAJ1H3 ,QAHHbiX 
no POm,QEHHD KYMYJlRTHBH~X 4ACTHU 

HHTepsany I-1Mnynbcos ~P, perHcTpHpyeMoMy cneKTpoMeTpoM, 
/~p/p = 8,]%/, COOTBeTCTByeT i-1HTepBan CKOpOCTeA ~~ , KOTOpWA 
3aBHCHT OT MaCCW perHCTpi-1pyeMOA 4aCTI-14W H ee HMnynbca. npH nH
HeAHOA 3aBI-1CHMOCTI-1 speMeH!-1 nponeTa /HoMepa KaHana ni I oT cKopoCTI-1 
I-1MeeM cneAyiO~ee COOTHOWeHHe: 

~i = q/(ni -no) 

I n. - n0 2 m/y( 1 ) -1 
q 

/6/ 

171 

13 



rge {3i - CKOPOCTb 4aCH11..1bl MaCChi lTI , OTBe4al0!4a.R KaHany ni Ha 
speM.RnponeTHOM cneKTpe T 1 , Pi - COOTBeTCTBYI014~~ ~Mnynbc, q ~ n0 -

KOHCTaHTW. ,[\n.R HeKoTopwx ~Mnynbcos ~ copTos 4acT~LI speM.RnponeTHW~ 
cneKTP AOCTaTo4HO w~poK, 4To no3son.ReT nposecT~ noKaHanbHY~ 
o6pa6oTKY gaHHwx, T.e. BW4~CJI~Tb ce4eH~e pomgeH~.R KYMYn.RT~BHWX 
4aCT~I..I BHyTp~ ~MnynbCHOrO ~HTepsana, per~CTp~pyeMOIO YCTaHOBKO~. 

CooTHoweHHe Memgy ce4eH~eM pomgeH~.R q ~ 4~cnoM 4aCT~LI N B KaHane 
ni HMeeT cnegy1014~~ s~g: 

-1 -1 dpi /8 N (n.) ~ I • X A. a. n (p.). K D (p.). K T (p.). 1- I . I 
1 p I I I I dn. 

I 

rge I P- ~HTeHc~BHOCTb nepB~4Horo ny4Ka, X A- TOnl4~Ha M~weH~ sgonb 
nepB~4Horo ny4Ka, fl (pi) - sxogHo~ TenecHbl~ yron An.R 4acT~I..I 
c ~MnynbCOM Pi, Bb14~cn.ReMbl~ no nporpaMMe DISCO, KD(pi)- nonpas-
Ka Ha pacnag [-exp(/di)) KT(pi)- nonpasKa Ha B3a~Moge~cTs~e 
B MHWeH~, KOTOpa.R no3BOn.ReT nepe~TH OT 3Ha4eH~.R nepeMeHHWX Pe 
H (} e B T04Ke pomgeHH.R B MHWeH~ K 3Ha4eHH.RM pi H (}i Ha BXOge 
B MarH~TOOnTH4eCKH~ KaHan cneKTPOMeTpa 

a. 
KT(p.) =_I • 

I a . 
el 

2 
p Ti 

a ~C·-1-exp[-- (1-cosOi )] VI 
I Ei To 

(] 

"' 

/9/ 

1 p 00 

T f f ae .,,(r,l. <bJ. ctx, 
0 • oc 

- TOnl4~Ha M~WeHH BAOnb BTOpH4HOrO ny4Ka, ru(ry)- pacnpegeneHHC 
r;:'.lyrr;::a ,n,nR M~f"\rnW"f'.=IT~r\r0 V~1n01-t0~r:v0:0 ~~CC~~u~"!~ _ 

~K06HaH nepeXOAB, CB.R3WBai014H~ HMnynbC H HOMep KaHana BPCM.R
nponeTHOrO cneKTpa, MONeT 6wTb nony4eH H3 $opMynw /7/ H ~MeeT 
BHA 

/10/ 

rge Yi - nopeH1..1-$aKTop. 
H3MeHeH~e $opMw cneKTpa 3a C4eT $nyK1YBI..IH~ B annapaType Y4~

TWBanocb cnegy1014HM o6pa3oM: 

A 
N (ni ) = _ £ N (n i + m) • w (m) • dm , /11/ 

onpegeneHa ~3 $OPMbl rr-Me30HHoro nHKa np~ 6onbw~x HMnynbcax. 3Ha-
4eH~e a A = 0, 7 KaHana /260 nc/. 

14 

nonpaBKY K pac4eTHOH sen~4~He fl (pi) 
HWM pa3peweHHeM, MW swnonH~n~ TaK: 

, CB.R3aHHYIO c annapaTyp-

A 
N (ni) 
N (n . ) • fl (pi ) 

I 

A n (p. ) = 
I /12/ 

,[\n.R Bb14~cneHH.R ~Hsap~aHTHoro gH$$epeH1..1HanbHoro ce4eHH.R pomge
H~.R 4aCTH1..1, cogepma~HXC.R s KaHane ni speM.RnponeTHoro cneKTpa T1, 
HMeeM cnegyi014YIO ~OpMyny: 

/13/ 

rge N(ni)- 4~cno 4acT~I..I, npHHagnema14~x 3TOMY KaHany. Ha p~c. 13 
npHsegeHw pe3ynbTaTw noKaHanbHO~ o6pa6oTKH gn.R BW4~cneH~.R HHsa
pHaHTHwx Ce4eH~H pomgeHH.R .Rgep Tp~TH.R. 0TMeTHM TaKme, 4TO, BWnon-

2 
HHB pac4eTbl fl (p.) H 3Ha.R 3aBHCHMOCTb Ce4eHH.R (-~) OT ~Mnynb-

l dpdfl 

ca ~ yrna Ha6niOgeHH.R, MomHo Ha ocHoBe /8/ swnonHHTb pac4eTw 
speM.RnponeTHoro cneKTpa H cpaBH~Tb ero c 3Kcnep~MeHTanbHWM. Ta
Koe cpasHeHHe pac4eTHoro ~ 3Kcnep~MeHTanbHoro cneKTpos TP~TH.R 
C HMnynbCOM 1000 M3B/c npHBegeHo Ha pHC. 14, OTKyga B~AHO, 4TO 
3TH cneKTpw xopowo cornacyiOTC.R. 

N 

3000 

2500 

2000 

1500 

1000 

500 

t 

PHc. 14. 3KcnepHMeHTaiTbHhlli /cnnomHa.R KpHBaH/ 
H pac<JeTHhiH speM.RnponeTHhlli cneKTPhi Hp;ep 
TPHTHH C HMilYTibCOM 1000 M3B/c. 

125 

H3 p~c. 13 TaKme cnegyeT, 
4TO BW4~cneHHwe senH4~Hw ce-
4eHH~ gnR ogHoro ~ Toro me Ho
Mepa KaHana, Ho gn.R pa3H~x cep~C1 

~3MepeHHH, nepeKpbiBai0!4HXC.R 3a 
c4eT HMnynbcHoro pa36poca, 
cosnagaiOT gpyr c gpyroM. 3To 
cosnageH~e nogTsepmgaeT npH
H.RTYIO rHnoTe3y 0 TOM, 4TO 

see AaHHwe on~c~BaiOTC.R egHHOH xapaKTep~cTHKoR cneKTPOMeTpa 
3aBHC~MOCTbiO sxogHoro TenecHoro yrna oT HMnynbca. 

15 



BbiBO,Qbl 

1. OnHcaHH~A 10-MepH~A aHanH3 3KcnepHMeHTanbH~x AaHH~X AaeT 
B03MOmHOCTb HaAemHO OTAen~Tb 3¢¢eKT OT ~OHOB~X OTC4eTOB 6e3 
noTepH 3~~eKTHBHOCTH perHCTPal.IHH noneaHbiX co6~THA I c 3<P<t? 0 ,95/, 
npH perHCTPal.IHH K-Me30HOB ~OH - He 6onee 1%. 3aperHCTPHPOBaH
H~e cneKTpOMeTpOM co6~TH~ aHanH3HPY~TC~ B BHAe OAHO- HnH ABY
MepHbiX rHCTOrpaMM. 

2. nonHoe MOAenHpoeaHHe no MeTOAY MoHTe-Kapno npo1.1ecca pomAe
HHR 4aCTHl.l, npOXOmAeHH~ HX 4epe3 cneKTPOMeTp C y4eTOM TOpMome
HHR H MHOrOKpaTHOrO pacce~HHR KaK B MHWeHH, TaK H B Be~eCTBe 
AeTeKTopoe, noaeon~eT onpeAenHTb see Heo6xoAHM~e An~ B~4HcneHH~ 
Ce4eHHA nonpaBKH K 3KCnepHMeHTanbHO Ha6n~AaeM~M eenH4HHaM. 

3. nony4eH MeTOA onpeAeneHH~ He TOnbKO 11HHTerpanbH~X 11 /no 
BCeMy cneKTPY ~p perHCTpHpyeM~X cneKTPOMeTpOM HMnynbCOB/, 
HO H AH~~epeHl.IHanbH~X Ce4eHHA, COOTBeTCTBY~~HX OAHOMY epeM~npo
neTHOMY KaHany CneKTPOMeTpa npH perHCTPal.IHH ~AepHbiX ~parMeHTOB. 

ABTOP~ B~pama~T 6naroAaPHOCTb aa nOMO~b B pa6oTe o.~.KynbnH
HOA H B.r.nepeeoa4HKoey. 
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PyKonHcb nocTynHna B H3AaTenbCKHA OTAen 
23 H~H~ 1983 roAa. 

3 

6anAMH A.M. H AP· 

Bw~HcneHHe ce~eHHH KYMYnRTHBHOro ~eHHR ~acTM~ 
no 3KcnepHMeHTan~HWM ABHHWM ycTaHOBKH AHCK-2 

Pl-83-433 

PaccMaTPHBa~TCR aonpocw o6pa60TKM 3KcnepHMeHTan~HWX AaHHwx, nony~eHHWX 

Ha ycTaHoaKe AHCK-2. ~aH MHOrOMepHWH aHanH3 co6wTMH, npM&eAeHw pe3yn~TaTw 
BW~HcneHHH HH88PH8HTHWX Ce~eHHH H nonpaBOK, npeAnQ.eH H peanM3088H anropHTM 
BW~HcneHHR HHBapH8HTHWX AH~epeH~Man~HWX ce~eHMH BHYTPM MMnyn~CHOro HHTep
aana, perHcTpHpyeMoro ycTaHOBKOH. Bee onHcaHHWe anropHTMW peanM3oBaHw a &M
Ae KOMnneKC8 nporpaMM. AnR HnnGCTP8~HM npMBeAeHW MH88PH8HTHWe HHK~3HBHWe 
ce~eHMR PO*AeHMR RAeP TPHTHR nOA yrnOM 90° npH 838MMOAeHCTBMH npoTOHOB 
C HMnynbCOM 8,9 r3B/c C RAPOM Pb (1 r/cM2

). 

Pa6oTa awnonHeHa a fla6opaTopMH awcoKHX 3HeprHH OHRH. 

Se~iJi11 A.~·, . e t a 1. 

Calculation of Particle Cumulative Production Cross Sections 
on the Basis of Experimental Data of DISC-2 Set-Up 

P1-8~-4ll 

Processing of the experimental data obtained at the DISC-2 setup is 
described. Multiparamer analysis of the data, invariant differential cross 
section determination and corresponding corrections are considered. An algo
rithm is proposed and realized for a fine analysis of the invariant dif
ferential cross section within the system momentum range. All algorithms 
are included into the data processing complex program. As an example, 
invariant Inclusive production cross section of tritium are presented at 
90 ° angle at the 8.9 GeV/c proton interaction with Pb nucleus (1 g/cm

2
). 

The investigation has been performed at the Laboratory of High 
Energies, JINR. 
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nepeBOA O.C.BHHorpaAOBOH. 


