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,B paMKaX npOrpaMM~ ~CCneAOBaH~~ B 06naCT~ penRT~B~CTCKO~ 

RAepHO~ $~3~K~, npOBOA~MO~ B na60paTOp~~ B~COK~X 3Hepr~~ OHRH, 
B 1983-85 rr. Ha YCKop~Tene H$B3 /CepnYXOB/ 6~no ~3Y4eHO KYMY
nRT~BHoe 06pa30BaH~e 4aCT~U ~ npOTOH-RAepH~X B3a~MOAe~CTB~RX 

np~ 3Hepr~~ npOTOHOB 15763 r3B. H3MepeH~R npOBOA~n~Cb Ha cneKT
pOMeTpe KYMynRT~BH~X aApOHOB /YCTaHOBKa CKA//1/, ~cnonb3y~~eM 
M~weHb Ha BHYTpeHHeM nY4Ke npOTOHOB /p~c.1af. B Ha60p annapa
TYP~ cneKTpOMeTpa BXOART: cneKTpOMeTp~4eCK~~ MarH~T AM, C~CTe

Ma CU~HT~nnflU~OHHbIX C4eT4~KOB B 1784 ' 4epeHKoBcK~e C4eT4~K~ 

~i' ~2 c BOARH~M paA~aTopOM/2/, ppe~$OB~e KaMep~ aK 175. C4eT
4~K~ S 178 4 BKn~4eHbl B cxeay aanycxa YCTaHoBK~ ~ onpenenso r 
reoMeTp~4ecK~e pa~Mep~ cneKTpoMeTp~4ecKoro TpaKTa AO ~ nocne 
MarH~Ta, c nOMo~b~ C4eT4~KOBS17S~ ~3MepReTcR TaK~e BpeMR npo
neTa ~ ~OH~3~Py~~aR cnoco6HOCTb 4aCT~U (ÔE/~).nOAPo6HO pa6o
Ta cneKTpOMeTpa ~ aHan~3 ~H$opMau~~ c pa3n~4H~X AeTeKTopOB 
6YAYT ~3no~eH~ OTAenbHO, 3AeCb OTMeT~M, 4TO ~cnonb30BaH~e ~H

$opMau~~ O TpeKax 4aCT~U COBMeCTHO c ~3MepeH~eM BpeMeH~ npo
neTa ~ aMnn~TYA c~rHanOB CO CU~HT~nnflU~OHH~X ~ 4epeHKOBCK~X 

C4eT4~KOB 06ecne4~BaeT HaAe~Hoe pa3AeneH~e 4aCT~U no copTaM 
B W~pOKOM A~ana30He ~MnynbCOB. 

B AaHHO~ pa60Te on~caHa nporpaMMa paC4eTa reOMeTp~4eCKO~ 

3$$eKT~BHOCT~ cnex t poeie-rpa KYMynRT~BHb'X aAPOHOB ~ paCCMOTpeH~ 

$OHOB~e npouecc~, Y4eT KOTOp~X oco6eHHO cy~ecTBeHeH B ~eCTKO~ 

4aCT~ KYMynRT~BH~X 4aCT~U.cneKTpa
 

PHc.I~. CneKTpOMeTp KYMYnHTHBHb~
 

~pOHOB Ha BHYTpeHHeH MHWeHH
 
YCKopHTenH.
 

M 

nporPAMMA MOaEn~pOBAHHR rEOMETP~YECKO~
 

3<M>EKT~BHOCT~
 

L\nfl BOCCTaHOBneH~A ~HBap~aHTHbIX ce4eH~~ Ha OCH,OBe aaperac r 
p~pOBaHH~X ~MnynbcH~x pacnpeAeneH~~ 4aCT~U Heo6xOA~MO 3HaH~e 

reOMeTp~4eCKO~ 3$$eKT~BHOCT~ /aKcenTaHca/, nOA KOTOPO~ B Ha
weM cnY4ae M~ nOH~MaeM OTHoweH~e 4~cna 4aCT~U, B~heTeBw~x 

~lJl.'~bl1:;'kJ~l~lNÜRHcTJlTYi'1 fl , 1U.~~BWI &CCJelOIlDll 
l G&15nJ,U-'TI=U• 



PHc.16. PaCn0J10)KeHHe 3J1eMeHTOB CneKTpOMeTpa eKA 
B YZ -nJ10CKOCTH /BepTHKaJ1hHOH/: M - MmneHh /HHTh 
ri> ... 100 MKM, e ... 100 MM/; AM - aHaJlH3HPYlOIII,RH Mar-
HHT c ancp r-ypoã 140x280 MM 2: B - BHYTpeHHHH rryxox 
npoToHoB B KaMepe YCKopHTeJ1fl; Y,X - nJ10CKOCTH 
,o;peHlPoBbIX xar-rep ; r-par-r-epnue C"tleTqHKH S 1 - O, 8x 18x25 MM 3 , 
82 - 1, 5x30x60 MM a, S 3 - 5x 150x300 MM3, 84 
5x 160x320 MM 3• TeJ1eCHbIe yrJ1bI: n o = 1, 1 1x 10 -3 p an , 
n = 10xl0-3 pan , 

~S M~weH~ ~ B~SBaBW~X cpa6aT~BaH~e cxeM~ sanycKa YCTaHoBK~, 

K 4~CJ1Y 4acT~~, BblJ1eTalOl4~X ~s T04K~ asa ~MoAe~CTB~f1 B TeJ1eCHbl~ 

yron , BbIAeJ1f1eMbl~ ISaAalOl4I11M" TplllrrepHblM C4eT4111KOM Is~, pnc , 16/, 
. pacn0J10>KeHHbIM AO cnek r poae r puctec xor o MarH~Ta. CTaHAapTHblM cno

C060M onpeAeJ1eHlllfI aKcenTaHca cneKTpoMeTpoB f1BJ1f1eTCfI MaTeMaTIII
4eCKoe MOAeJ1~pOBaH~e Ha 3BM npOXO>KAeHlllfI ~tCJ1eAyeM~x 4acTIII~ 4e
pes YCTaHoBKY c Y4eToM ~sBeCTH~X $lIIslll4ecKlllx npo~eccoB. 

nOCKOJ1bKY ~CCJ1eAOBaJ10Cb KYMYJ1f1T~BHOe o6pasoBaH~e 4acT~~ pas
uoro n'1na (1T±, K± , p, d, t ) B WlllpOKOM .l'1HTepBaJ1e IIIMnYJ1bCOB 
(0,3+1,5 r3B/c) 11I cne~~$~Ka pa60T~ cneKTpOMeTpa Tpe60BaJ1a ~s

MeHeHIII~ nplll Ha60pe CTaTIllCT~KIII pflAa APyr~x napaMeTpOB /TOK Mar
HIIITa, n0J10>KeHllle MlllweHIII OTHOCIIITeJ1bHO OCIII cneKTpOMeTpa/, TO 4111C
J10 KOM6I11Ha~~~ napaMeTpOB, AJ1f1 KOTOp~X He06xOAIIIM paC4eT aKcen
TaHca, 6~J10 04eHb sHa4I11TeJ1bH~M. 3TO AeJ1aJ10 ~eJ1eC006pasH~M cos
AaHllle Cne~lIIaJ1~S~pOBaHHO~ nporpaMMbl, nOSBOJ1f1~l4e~ MIIIH~M~slllpOBaTb 

Tpe60BaHlllfI K onepaTIIIBHO~ naMflTIII 11I BpeMeH~ 06pa60TKIII Ha 3BM o 
MOAeJ1l11pOBaH~e reOMeTpIll4eCKO~ 3$$eKTIIIBHOCT~ YCTaHOB~~ CKA npo
BOA~J10Cb c nOMOl4blO nporpaMMbl BELIM, cosAaHHO~ c Y4eTOM reOMeT
pllllll cneKTpOMeTpa 11I Tpe6YIOl4e~ cpaBHIIITeJ1bHO He60J1bWOrO oGbeMa 
onepaTIIIBHO~ naMflTIII /150K/, 4TO nOSBOJ1f1eT ~CnOJ1bSOBaTb ee B pe
>K~Me napaJ1J1eJ1bHOrO c4eTa Ha 06l4eAocTynH~x 3BM /EC-l040, 
EC-l045, EC-l060, 63CM-6/. 

~ 

AaHHafl nporpaMMa npOIllSBOAIIIT pos~rp~w 4aCTIII~ onpeAeJ1eHHOrO 
copr a c saAaHHblM ~MnYJ1bCOM B TeJ1eCHbl~ yrOJ1 YCTaHOBK~ CKA, npu
4 eM BB~AY MaJ10CTIII aroro yr J1a / no ... 1O-3 cp/ yr J10BO~ sa BIIIC~MO
CTblO B~J1eTa 4aCT~~ ~s MlllweHIII MO>KHO npeHe6pe4b, B COOTBeTCTB~1II 

2 

~Hc.2. Pa3J1HqHe Hcxo,o;Horo H pePI1CX. 
rHcTpHpyeMoro HMnYJ1hCOB, o6yc

500 J10BJ1eHHOe HOHH3a~HOHHWMH nOTed~/ PflMH B Be~eCTBe cneKTpOMeTpa. 

300 //7
c IIIsBeCTHblMIII AaHHbIM~ 06 yrJ10

P~// BO~ saBIIICIIIMOCTIII' KYMYJ1f1T~BHbIX 

npo~eccoB/3/. B paC4eTax Y4I11T~
100 // BaJ1I11Cb CJ1eAYIOl4~e npo~ecc~: 

1/ paBHOMepHQe no TOJ1l4~He Mlllwe
200 /,00 600 pper:	 HIII pO>KAeHllle 4aCTIII~ /MlllweHb 

npeACTaBJ1f1eT c06o~ H~Tb ~s on
peAeJ1eHHOrO MaTeplllaJ1a A~aMeT- . 
POM ... 100 MKM/; 

2/ KYJ10HO~CKoe pacceflHllle 4aCTIII~ B Bel4eCTBe M~weHIII, a TaK>Ke 
Ha 3J1eMeHTax cneKTpOMeTpa /BOSAYx, reJ1I11~, C~IIIHTIIIJ1J1f1TOpbl, nJ1OC
KOCTIII Ape~$oB~x KaMep 11I ToA./. Pos~rp~w yrJ1a paCCeflH~f1 npo~s

BOA~J1CfI COrJ1aCHO raytconoA06HoMY pacnpeAeJ1eH~IO: 

__1_5_ __L 
°CP	 V 

p(MaB/c)f3 Lpa,Q . 

r ae 0CP - cpeAHeKBaApaTlII4Hbl~ yrOJ1 pacceflHlllfI B OAHO~ IIIS Bsa~M

HonepneHAIIIKYJ1f1PHblX nJ10CKOCTe~ XZ, YZ /OCb Z ,0pllleHTlllpOBaHa 
no HanpaBJ1eHIllIO ABIII>KeHlllfI 4acT~~~/; R - paBHOMepHoe paCnpeAeJ1e
Hllle /0 < R < 1/; 
3/ cpeAHllle nOTep~ 3Heprllllll Ha ~OHlIIsa~1II1O Bbl4I11CJ1f1J1I11Cb çornaCHO 
$opMYJ1e 6eTe-ra~TJ1epa. BBIIIAY MaJ10CTIII nOJ1HO~ 'paA~a~lIIoHHo~ AJ1~Hbl 

YCTaHOBKIII /L/Lps,Q ... 0,3/ nonpaaxa Ha no r epn 3Heprllllll B Bel4eCT
Be cneKTpOMeTpa CYl4eCTBeHHa TOJ1bKO AJ1f1 4aCTIII~ /P. d. t ~ T.n./ 
c He6oJ1bWIIIMIII Ha4aJ1bHblMIII IIIMnYllbCaMIII P ... 200+400 M3B/c, 4TO npo
1IIJ1J1IOCTplllpOBaHO Ha plllc.2, rAe nOKa3aHO COOTHoweHllle Me>KAY ~CXOA
HblM 11I per 11I CTplllPyeMblM IIIMnYJ1b caM~ AJ1f1 paSJ1~4t-1bIX 4aCTIII~ o OTKJ10He
Hllle 3aBlllCIIIMOCTIII OT npflMo~ AJ1f1 npoToHoB~ KaK BIIIAHO 11I3 pIllCYHKa, 
3Ha4I11TeJ1bHO np~ IIIMnYJ1bCaX MeHbwe 400 M3B/c. 

KYJ10HOBCKoe pacceflHllle - Halll60J1ee cYl4eCTBeHH~~ $aKTop, BJ1~f1~

l4111~ Ha TpaeKToplll1ll 4aCTIII~ c IIIMnYJ1bCaMIII MeHbwe 1IIJ1111 nopflAKa 
1000 M38/c. 3TOT npo~ecc onpeAeJ1f1eT IIIMnYJ1bCHOe pa3peweH~e 

cneKTpoMeTpa, TaK KaK KOOPAIIIHaTHoe paspeweHllle Ape~$oB~x KaMep 
/ --150 MKM/ BHOCIIIT 3aBeAOMO MeHbwee BOSMYl4eHllle B onpeAeJ1eH~e 

napaMeTpOB TpeKOB /HanpIIIMep, pacceflHllle rr-Me30Ha c IIIMnYJ1bCOM 
500 M3B/c TOJ1bKO Ha Bel4eCTBe OAHO~ nJ10CKOCTIII AK np~BOA~T K 
B03MYl4eHIllIO ôX ... 200 MKM/. nplllpJ1l11>KeHHYIO o~eHKY nOBeAeH~f1 ~M

nYJ1bCHOrO paspeweHlllfI AJ1f1 pa3J11114H~X 4aCTIII~ MO>KHO n0J1Y4~Tb 

no tPopMYJ1e 

~ 3 
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r ne X H - Ct:'1e~eHl-le 4aCTI-lL.4bl	 nOA Ae~CTBl-leM MarHI-lTHOrO nona , f3
CKOpOCTb 4aCTI-lL.4~ B eAI-lHI-lL4aX CKOpOCTI-l ~BeTa, E * - 3$$eKTI-lBHafl a 
AIlI-lHa MarHI-lTHO~ AOpOmKI-l /CM/, Lp - 3$$eKTI-lBHafl paAI-laL.41-l0HHafl 

AIlI-lHa, LlXte - OWI-l6Ka B onpeneneuaa Ôp/p 1-l3-3a KYIlOHOBCKOrO pac
CeflHl-lfl, R - nOIle MarHI-lTa /TIl/o OTc~Aa BI-lAHO, 4TO I-lMnYIlbCHoe 
pa3peWeHI-le AIlfl rr-Me30HOB npaKTI-l4eCKI-l He 3aBI-lCI-lT OT I-lX I-lMnYIlb

ca / f3 - 1/ I-l o6paTHo nponOpL.41-l0HaIlbHO I-lHTerpaIlY MarHI-lTHOrO no
Ilfl Hfa~ .Pe3YIlbTaT~ paC4eTOB pa3peWeHI-lfl no I-lMnYIlbCY CKA AIlfl 
rr,p I-l pa3IlI-l4H~X H nOKa3aH~ Ha pl-lc o3o TaKI-lM 06pa30M, B 3aBI-lCI-l-

MOCTI-l OT BeIll-l41-lHbl H T04HOCTb BOCCTaHOBIleHl-lfl I-lMnYIlbca AIlfl tr -Me
30HOB COCTaBIlfleT 1 73%, a AIlfl npOTOHOB B MflrKo~ 4aCTI-l cneKTpa 
MomeT YXYAwaTbcfI AO - 10%. 

~3MeHeHl-le HanpaBIleHl-lfl ABl-lmeHl-lfl 4aCTI-lL.4 1-l3~3a paCCeRHI-lR AOIlm
HO oTpamaTbcfI B np0L.4eAype MOAeIll-lpOBaHl-lfl reOMeTpI-l4eCKO~ 3$$eK
TI-lBHOCTI-l nYTeM Y4eTa KaK npouecca Bb16b1SaHIt1f1 4aCTI-lL.4, BbIIleTeB
WI-lX 1-l3 T04KI-l B3aI-lMOAe~CTBl-lfl B npeAeIlax pac4eTHoro TeIleCHoro 

yrna cneKTpoMeTpa no' TaK I-l oõpa ruor-o 3$$eKTa ,a I-lMeHHÓ:' 1-l3-3a 
paCCeflHl-lfl B 3IleMeHTax rOIlOBHO~ 4aCTI-l cneKTpOMeTpa /BKIl~4afl MI-l

weHb/ CI-lCTeMa 3anYCKa YCTaHOBKI-l MomeT cpa6aT~BaTb OT 4aCTI-lL.4, 
B~IleTeBWI-lX nOA yrIlaMI-l, npeB~Wa~~I-lMI-l paC4eTH~~ yrIloBO~ 3aXBaT 
cneKTpOMeTpa, onpeAeIlfleM~~ C4eT41-lKOMS2 /CM. pl-lCo16/ o AIlfl Y4e
Ta 3Toro 3$$eKTa aKcenTaHC B~4I-lCIlfleTCfI no $opMYIle 

.6 P/P(%l 
PHc.3. MMnynbcHOe pa3peweHHe 

10 cneKTpoMeTpa AnH nHOHOB H	 npo~ 

TOHOB npH pa3nHqHb~ 3HaqeHHHX 

nonH B aHanH3Hpyrorn;eM MarHHTe. 
6 

1,2 
L	 1,0
0,6 .... ..... • 

2~ <Ti 0,9	 o l 1000
( 1,2 ~ 700 

-...1' 
1\ 

200 600 1000 P(fv13B/c) ~ 

~0,8 

S, 
~ ,PHc.4. 3aBHCHMOCTb aKcenTaHca «i 

cneKTpOMeTpa OT BenHqHHW Tenec
Horo yrna BbilleTa nHOHOB H3 MHwe~ 0,6 
HH gnH HMnynbcOB 300, 450, 700 

H 1000 M3B/c /00- TeneCHwA yron ~ I I I I II I I I 

gnHfCqeTqHKa 82 / .	 O 1,0 2,0 4,0 Q/51o 

4 

NO 
TI 

NU O 

rAe NU- 41-lCIlO 4aCTI-lL.4, npouienurux -repea c nex rpor-erp co BCeMI-l 

B03MOmHblMI-l yrIlaMI-l aunera 1-l3 MI-lWeHI-l, NU 0- 41-lCIlO 4aCT~L.4, aune-

TeBWI-lX 1-l3 MI-lWeHI-l B TeIleCH~~ yroIl YCTaHOBKI-l UO• Ha pl-lc o4 nOKa

3aHa BeIll-l41-lHa BKIlaAa TI 4aCTI-lL.4, B~IleTeBWI-lX 1-l3 MI-lWeHI-l B TeIleCH~~ 

yroIl pa3IlI-l4HO~ KpaTHOCTI-l OTHOCI-lTeIlbHO TeIleCHoro yrIla YCTaHOB
K~o HcxoAfI 1-l3 3TI-lX AaHH~X paC4eT aKcenTaHca YCTaHOBKI-l AIlfl npo
TOHOB npOl-l3BOAI-lIlCfl B 6-KpaTH~~ TeIleCH~~ yroIl, AIlfl rr-Me30HOB 

AOCTaT04HO OrpaHI-l41-lTbCfI 3-KpaTH~M yrIloB~M 3aXBaTOM. 
KaK OTMe4aIlOCb B~we, MI-lWeHb B AaHHOM 3Kênepl-lMeHTe npeACTaB

IlfleT c060~ TOHKY~ HI-lTb /~ - 100 MKM/ 1-l3 onpeAeIleHHoro MaTepl-la
na, HaTflHYTY~ B BepTI-lKaIlbHOM HanpaBIleHl-l1-l /OCb V/. CIleA08aTe~b
HO, B ropaaourane HOM HanpaBIleHl-l1-l /oc b X / $opMa nY4Ka, B3aI-lMO
AeMcTBy~~ero c MI-lWeHb~, Hecy~ecTBeHHa I-l I-lCT04HI-lK 4aCTI-lL.4 npl-l 

paC4eTax MomHO C41-lTaTb 8-$YHKL.4l-le~. B BepTI-lKaIlbHOM HanpaBIleHl-l1-l 

MI-lWeHb npeACTaBIlfleT c060~ npOTflmeHHY~ HI-lTb. B 3TOM CIlY4ae He
06xOAI-lMO 3HaTb pa3Mep~ nepBI-l4HOrO npOTOHHoro nY4Ka Anfl npaBI-lIlb~ 

Horo Y4eTa T04KI-l pOmAeHl-lfl 4aCTI-lL.4o npl-l npOBeAeH1t11-l 1-l3MepeHI-l~ MIt1
weHb HaXOAI-lTCfI B nep~$epI-l4eCKO~ 4aCTI-l npOTOHHoro nY4Ka, npl-l 

3TOM nOIlOmeHl-le MI-lWeHI-l onpeAeIlfleT I-lHTeHCI-lBHOCTb C4eTa perl-lCTpl-l 
PY~~I-lX 3IleMeHJOB cneKTpOMeTpa. 3KCnep1-lMeHTaIlbH~e 1-l3MepeHI-lfl 
$OpMbl nY4Ka nOKa3bIBa~T, 4TO OHa XopOWO onacuaaer ca rayccono
A06HO~ 'KPI-lBO~ co cpeAHeKBaApaTI-l4H~M OTKIlOH~Hl-leM u -8 MM/4/ 

y 
OAHaKo B npOL.4ecce 3KCn031-lL.41-ll-l MorYT npOI-lCXOAI-lTb KOppeKTl-lpOBKI-l 
nOIlOmeHl-lfl MI-lWeHI-l OTHOCI-lTeIlbHO ny4Ka, KpOMe Toro, MomeT 1-l3Me

HflTbca paAI-lYc Op6I-lT~ npOTOHHO

ro nY4Ka. n03TOMY He06xOAI-lMOA 
3HaTb, HaCKOIlbKO cy~ecTBeHHo 

',0 W~pl-lHa nY4Ka B Y-HanpaBIleHI-lI-l 
OKa3~BaeT BIll-lflHl-le Ha pe3YIlbTa
T~ ~ac4eT~ aKcenTaHca. TaKl-le0,8 
B~4I-lCIleHl-lfl 6~IlI-l npoBeAeH~, 

pe3YIlbTaT~ npeAcTaBneH~~7000,6 Ha p~c.5, rAe nOKa3aHO I-l~Me550 
HeHl-le BeIlI-l4~H~ aKcenTaHca 

~4500,4 

PHc.5. 3aBHcHMoCTb aKcenTaHca0,2 • 
OT WHpHHW u y pacnpegeneHHH 
nnOTHOCTH nepBHqHOrO nyqKa 

npoToHoB BAonb MHweHH AnH 

4 8 12 166y.MM	 nHOHOB c HMny~bCaMH 450, 550 
H 700 M3B/c. 

~ 

5 



Kpl-1B~e aKcenTaHca An~ rr-Me30HOB npeACTaBneH~ Ha pl-1c.7o HePHc.6. 3aBHCHMOCTb aKCerrTaHCaA 
CI-1MMeTpI-14Ha~ $opMa 3aBI-1CI-1MOCTI-1 reOMeTpl-14ecKoi:1 3$$eKTI-1BHOCTI-1OT CMe~eHHH MHWeHH OTHOCHTenbHO 
YCTaHOBKI-1 CB~3aHa c TeM, 4TO MarHI-1T pacnOnO}/{eH He rOpl-130HTanbOCH CrreKTpOMeTpa gTIH rrHOHOB c HM
HO, a I-1MeeT AOnOnHI-1TenbH~i:1 yron HaKnOHa /8 M -80 MpaA/ B nnoc-:

1,0 
rrynbcaMH 450, 550 H 700 M3B/c. 

KOCTI-1 OTKnOHeHI-1~ 3ap~}/{eHH~X 4aCTI-14o 
0,8 

A 
1,0 

P03blrPblW PEAnbHblX $1-131-14ECKI-1X PACnPEnEnEHI-1t1 
~ 7 

npl-1 paC4eTax Ben1-141-1H~ aKcenTaHca np0I-13BOAI-1TC~ p03~rp~w 4a
0.8 ~ .............. / \
 CTI-14 onpeAeneHHoro copTa 1-1 c onpeAeneHH~M I-1MnynbcoM, neT~14I-1X 

Op 

f ~55Q 
H=0.3TnQ4 450 B TeneCHOM yrne, BKn~4a~14eM TenecH~i:1 yron cneKTpOMeTpa o B pe

anbH~X ycnoBI-1~X 3KCnepl-1MeHTa M~ I-1MeeM Aeno C, Ha6opoM 4aCTI-140,2 

N
 
pa3Horo copTa, Henpep~BHO ·pacnpeAeneHH~X no I-1Mnynbcy. C ~enb~
-, J 

0.6 r ( H:.O,2Tn npOBepKI-1 nporpaMM o6pa6oTKI-1 1-1 I-1CCneAOBaHI-1~ Bnl-1~HI-1~ pa3nl-14H~X 

$OHOBbIX np04eCCOB Ha pe3ynbTaT o6pa6oTKI-1 B03HI-1KaeT Heo6xOAI-1
2 6 10 14 XM,MM 0,4 MOCTb MaTeMaTI-14eCKOro MOAenHpOBaHI-1~ I-1MnynbcH~x 1-1 npOCTpaHCTBeH


H~X pacnpeAeneHI-1i:1 4aCTI-1~ 1-1 COnOCTaBneHI-1~ I-1X c Ha6n~AaeM~MI-1
 

B 3KCnep1-1MeHTe. npl-1 3TOM p03~rp~BaeMoe co6~Tl-1e npeACTaBn~eTC~
H=O.1Tn 
B $opMaTe 3anl-1CI-1 Ha MarHI-1THY~ neHTY, npI-1H~TOM B 3KCnep1-1MeHTe, 

0,2 
c nocneAY~14ei:1 o6pa6oTKoi:1 MOAenl-1pOBaHH~x C06~TI-1i:1 o6pa6aT~Ba~

OT HMrrynbca rrHOHOB AnH pa3nH~ 14ei:1 nporpaMMoi:1. C 3T0i:1 4enb~ Ha OCHOBe nporpaMM~ B~4I-1CneHI-1A 

Hh~ 3Ha~eHHH rronH B aHanH3Hpyro- ~ aKcenTaHca YCTaHOBKI-1 6~na nOArOTOBneHa nporp~MMa CKAGEN, YAOB

~eM MaI'HHTe. o 0,2 o). 013 0.8 1.0 1,2 P. r.lB/c neTBOp~~14a~ 3TI-1M Tpe6oBaHI-1~M. 

PHc.7. 3aBHCHMOCTb aKcerrTaHca 

AJl~ pa3IU14HblX I-1MnynbcoB fT-Me30HOB B 3aBI-1CI-1MOCTI-1 OT Wl-1pl-1Hbl pac
N

npeAeneHI-1~ nY4Ka no OCI-1 Y. nOCKonbKY 30Ha BI-1AI-1MOCTI-1 MI-1WeHI-1
 
B Y-npOeK41-11-1 OrpaHI-14eHa pa3MepaMI-1 OKHa B ~aMepe YCKOpI-1Ten~
 

/36 MM/ " TO YBenl-14eHI-1e paaaepoa nY4Ka B 3TOM HanpaBneHl-11-1 npn

BOAI-1T K YMeHbweHI-1~ BenI-14HH~ aKcenTaHca Ha 10-20% An~ I-1MnynbcoB 75
 
~ 550 M38/c. 

3aSI-1CI-1MOCTb Senl-141-1Hbl TI OT MeCTOnOJlO}/{eHI-1~ MI-1WeHI-1 no HaripaB
neHI-1~ X npeACTaBneHa Ha pl-1c.6. nnaTO pacnpeAeneHI-1~ Ha pl-1c.6 
nOKa3bIBaeT,4TO 1-13MeHeHI-1e x -KOOPAI-1HaTbl Ml-1weHI-1 He npl-1BOAI-1T K no: 

50
Tep~M 3$$éKTI-1BHOCTI-1 BnnOTb AO làXl =5 MM.B ycnoBI-1~X Ha60pa CTa
TI-1CTI-1KI-1 KOOPAI-1HaTa OTKnOHeHI-1~ MI-1WeHI-1 no X-KOOPAI-1HaTe OTHOCI-1
TenbHO OCI-1 cneKTpOMeTpa He npeB~waeT 3-4 MM. 

PaC4eT aKcenTaHca cneKTpOMeTpa KYMyn~TI-1BH~X aAPOHOB c Y4e
TOM B~wenepe4I-1CneHH~X $aKTopOB np0I-13BOAl-1nC~ An~ Bcex Tl-1nOB 25 
HccneAyeM~x 4aCT1-14. nn~ HeCTa6I-1nbH~X 4aCTI-14 /rr-, K~Me30H~/ ~l:
B ooaurpaure Y41-1TblBanl-1Cb noeoônanaouuie MOAbl pacnanos Z» --+ #LV ,
 
'-«: -+ #LV, K --+ 2fT /. Pacueru aunonaanac b An~ ac e x pa6041-1x 3Ha 4eHI-1i:1 \ ~
 

MarHI-1THOrO non~ c warOM no I-1MnynbCY 50 M38/c, n~1-1 3TOM CTaTI-1

CTI-14eCKa~ 06ecne4eHHOCTb Ka}/{Aoi:1 T04KI-1 KPI-1BO~ reOMeTpl-14ecKoi:1
 
3$$eKTI-1BHOCTI-1 COCTaBn~na 2-3% /1500-2000 C06bITI-1i:1 Ha T04KY/.
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npl-1 p03~r6~we I-1MnynbcH~x 

pacnpeAeneHI-1i:1 I-1CnOnb30saH 1-13
p BecTH~i:1 3KCnepI-1MeHTanbH~i:1 

$aKT/5 / npl-16nl-1}/{eHHOrO COBnaAe
HI-1~ I-1HBapl-1aHTH~X Ce4eHI-1i:1 o6pa
30BaHI-1~ KYMyn~TI-1BHbIX TI± -, K +
Me30HoB 1-1 npOTOHOB B 3aBI-1CI-1MO
CTI-1 OT nepeMeHHoi:1 Q c (E 
- p. cos 8)/M-B, r Ae E, P - n041Ha~ 

3Heprl-1B 1-1 I-1Mnynbc 4aCT1-14bl, () 
yron B~neTa B na6opaTopHoi:1 CI-1
CTeMe KOOpAI-1HaT, M - Macca npo
TOHa, B - 6apI-10HH~i:1 3ap~A pe
rl-1cTpl-1pyeMoi:1 4aCTI-14~. P03~rp~w 

pacnpeAeneHI-1~ no Q B ~I-1Ae 

PHc.8. BpeMHrrponeTHbrn crreKTp 
KYMynHTHDHh~ rrHOHOB H rrpOTO
HOB: --- - 3KcrrepHMeHT,

22 34 - MOAenHpOBaHHe c t p = 
t , HC = 1 HC. 

'" 7 6 

http:pl-1c.7o


4 6 8 10 12 14 XCM 

N Pnc •,9 ~ X - li Y - p acnpenerreaae 
90 

~aCTli~ B rrrrOCKOCTli c~eT~liKa 

a 83 : --- - 3KCrrepHMeHT, 
- pac~eT rro MeTOAY MOH

50 

70 

Te-Kaprro. 

30 

10 rI 
,.J f(Q) = Aexp(-Q!Q'), r ne Q' = 

o 2 = 0,14, n03BonReT nonY4~Tb Ka f 
Ka4eCTBeHHoecornac~e B COOT
H.oweH~~ BblXOAOB tt r :K-Me30HOB I J 

N 
, 

~ npOTOHOB C 3Kcnep~MeHTanbHO 
(Ir
'I 

6 IHa6n~AaeM~M~Q Ha p~Co8 cpaBH~ I 
Ba~TCR 3Kcnep~MeHTanbHoe /peaK I 
4~R p + 12C .. h ++X/ ~ MOAen~po I 

I
BaHHoe pacnpeAeneH~e 4aCT~4 

no BpeMeH~ nponeTa Me~AY C4eT-· 
4~KaM~ ~ ~ 83 /cM.p~c.2/ 

B ~HTepBane ~MnynbcoB, onpeAe
nReMOM aKcenTaHCOM YCTaHOBK~ 

o 4 8 12 16 20 24 28 YCM • /cMQp~c.7, H = 2 KrC/. no U1~
p~He ~ ~opMe 3Kcnep~MeHTanb-

Horo ~ MOAen~pOBaHHoro pacnpe
AeneH~~ XopOWO Ha6n~AaeMoe pa3n~4~e B OTHOUleH~~ nno~aAe~ n~OH

Horo ~ npOTOHHoro n~KOB 06bRcHReTcR 3aB~C~MOCTb~ napaMeTpa A 
OT aTOMHoro HOMepa M~weH~ ~ 3Hepr~~ nepB~4Horo nY4Ka, KOTopaR 
np~ Mo~en~poBaH~~ He Morna 6~Tb /anp~op~/ y4TeHa. Pe3ynbTaT~ 
MOAen~pOBaH~R nOKa3~Ba~T, 4TO np~ Bpe~eHHOM pa3peweH~~ per~CT

p~PYIO~e~ annapa typu t p < 1 HC /FWHM/ et>opMa apeaanponeruor-o 
cneKTpa cna60 3aB~C~T OT t p ' onpeAenR~~Y~ pO~b np~ 3TOM ~rpa

e r pa~6poc no BpeMeH~ nponer a , cBR3aHHbl~ c pa3MepaM~ C4eT4~Ka 

83 /150x300 MM 2 / ~ KOHe4Ho~ W~P~HO~ ~MnynbcHoro ~HTepBana, no 
KOTOPOMY npo~3BoA~TCR B~6opKao ~nR ~CKn~4eH~R nepBoro et>aKTopa 
pa36poc BpeMeH~ cBeToc6opa B c4~HT~nnRTope 'S3KoppeKT~poBancR 

no KooPA~HaTe npoxo~AeH~R 4ac~~4~ 4epe3 C4eT4~Ko 

XOPOW~M TeCTOM npoBepK~ npaB~nbHocT~ pa6oT~ nporpaMM~ reo
\o;'~ 

MeTp~4ecKo~ peKoHcTPYK4~~ TpeKoB RBnReTCR cpaBHeH~e c 3Kcnep~

MeHTOM Mo~en~poBaHH~x KooPA~HaTH~x pacnpeAeneH~~ 4acT~4 'B pa3
n~4H~X nnOCKOCTRX XV. Ha p~c.9 ,npeAcTaBneH~ x- ~ y- pacnpeAe
neH~R 4acT~4 B nnOCKOCT~ C4eT4~Ka 83 • Ha6n~AaeMoe cornac~e 

peanbH~x ~ MOAen~poBaHH~x pacnpeAeneH~~ nOATBep~AaeT KoppeKT
HOCTb anrop~TMa o6pa6oTK~. 

8 

<l>OHOBbIE npOUECCbl 

np~ paCCMOTpeH~~ 3KCnepHMeHTanbH~X ~MnynbcH~x pacnpeAeneH~~ 

rr-Me30HOB Ha6n~AaeTCR 3et>et>eK~ 06pa30BaH~R et>OHOBO~ nOAnO~K~ 

B ~eCTKO~ 4aCT~ CneKTpa, KOTOpaR npORBnReTCR KaK B CnY4ae no
nO~~TenbH~X, 'TaK ~ B CnY4ae OTp~4aTenbH~X n~OHOB ~ He CBR3aHa 
C npeo6naAaH~eM nOnO~~TenbH~X 6ap~OHH~X et>parMeHTOB B nY4Ke 4a
CTH4, ~AY~~X 'OT M~WeH~ /OH~ HaAe~HO OTAenR~TCR, OT n~OHOB 

no BpeMeH~ nponeTa COBMeCTHO c aHan~30M aMnn~TYA 4epeHKOBCK~X 

C4eT4~KOB/. Ecn~ He Y4~T~BaTb nOAo6H~~ et>OHOB~~ 3et>et>eKT, TO 3TO 
Mo~eT np~BeCT~ K ~CKa~eHHO~, 60nee nGnoro~, 3aB~C~MOCT~ OT ~M
nynbca B ~eCTKO~ 4aCT~ cneKTpa. ~CT04H~KO~ AaHHoro et>OHa Mo~eT 

6~Tb B~COKaR paA~a4~OHHaR 3arpY3Ka TpeKOB~X AeTeKTopOB ó CpeA
HRR 3arpY3Ka c~rHanbH~X H~Te~ Ape~et>OB~X KaMep B HaweM 3KcnepH
MeHTe COCTaBnRna ~ 5· 10 4 -;'-1 OI) l/c, 4TO c Y4eTOM 6aH4~poBa HHO~ 
CTPYKTypbl BHYTpeHHero nY4Ka npOTOHOB COOTBeTcTByeT 3et>et>eKT~BHo~ 

3arpY3Ke 2-;.-3.10 5 1ic. TaK~M o6pa30M, np~ nonHOM BpeMeH~ Ape~et>a 
B npOMe~YTKe aHOA-KaTOA 400 HC cnY4a~Hwe cpa6aT~BaH~R c~rHanb

H~X H~Te~ KaMep HaxOARTCR Ha ypOBHe ~10%. 

OAHO~ ~3 OCHOBHWX KOMnOHeHT paA~a4~OHHoro et>OHa B Konb4eBOM 
3ane YCKop~TenR ~BnReTcR He~TpoHH~~ et>OH. He~TpoH~ ~H~4~~PYIOT' 
KopoTKonpo6e~H~e TpeK~ npOTOHOB OTAa4~, KOTop~e B~3~Ba~T B oc
HOBHOM HêcKoppen~poBaHH~e cpa6aT~BaH~R OTAenbH~X H~Te~. ~~~Ta

4~R nOAo6Horo et>OHa nOKa3ana, 4TO nporpaMMa o6pa6oTK~ np~ 3TOM 
B nOAaBnR~~eM 60nbW~HCTBe cnY4aeB BOCCTaHaBn~8aeT TpeK~ 6e3 ~C
Ka~eH~~ 6naroAapR HaAe~HOMY nepeonpeAeneH~~ KOOPA~Ha~ TpeKa 
no HeCKonbK~M nnOCKOCTRM. 60nee cy~ecTBeHHO Bn~RH~e et>OHa An~H

Honpo6e~H~x 3apR~eHH~X 4aCT~4. B 3TOM cnY4ae, HeCMOTpR Ha np~
HRT~e Mep~ no 6paKoBKe MHorOTpeKOB~X C06~T~~ ~ C06~T~~ c nOB
TOpH~M cpa6a~~BaH~eM c~rHanbH~X H~Te~ B Ha~6onee 3arpy~eHH~x 

ronOBH~X KaMepax, B qacT~ cnY4aeB npo~CXOA~T ~CKa~eH~e KOOp~ 

A~HaT TpeKa, KOTopoe np~BOA~T K ~CKa~eH~~ yrna OTKnOHeH~R 

B MarH~THOM none, TO eCTb K ow~6Ke B onpeAeneH~~ ~Mnynbcao 

apyr~M ~CT04H~KOM ~CKa~eH~R RBnReTCR pacnaA rr- ~ K-Me30HoB. 
Hanpaaep , n p~ pacnanax K "rr" IJ. V BHYTP~ Ma rH~Ta pacnaAHbl~ IJ.-Me
30H np~o6peTaeT AononH~TenbH~~ yron ~ ~M~T~pyeT rr-Me30H c APY
r~M 3Ha4eH~eM ~Mnynbca. np~ 3TOM Ha~6onbwee B,n~RH~e 6YAeT OKa
3a,H'O Ha ~eCTKY~ 4aCTb cn ex r pa KaK Ha~6onee cnaõo CTaT~CT~4eCK~ 
06ecne4eHHY~ no OTHoweH~~ K MRrK~M rr-Me30HaM. np~ pacnaAax 
K .. 2rr, K .. 'IJ.v HapRAY c ~3MeHeH~eM HanpaBneH~R rpexa aapaxeu
HO~ 4aCT~4bl npo~CXOA~T CMe~eH~e pacnpeAeneH~R no BpeMeH~ npo
neTa B CTOPOHY rr-Me30HHoro n~Ka, 4TO np~BOA~T K CH~~eH~~ 3et>
et>eKT~BHOCT~ oT6opa no BpeMeH~ nponeTa. PacnaAH~~ rr- ~n~ IJ.-Me
30H B 3TOM cnY4ae B~3~BaeT cpa6aT~BaH~e 4epeHKOBCKoro C4eT4~
Ka c aMnn~TYAO~, CQOTBeTcTBy~~e~ penRT~B~CTC~O~ 4aCT~4e, B pe
3ynbTaTe ~M~T~PyeTcR per~cTpa4HR rr~Me30Ha, pO~AeHHoro B'M~we

H~. 
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103 PHc.10. y- H X-H306p~eHHe MHllie
Nx ~	 HH, nOCTpOeHHOe AITH nHOHOB C HM

nynbcoM >700 M3B/c /3KcnepH

MeHT/. 

103 

Ny Nx 

Ny 

10°

102 

. I ------'--- 

y • X 102 IIPHC. 1 1. MOAeJIHpOBaHHe Y - H X-
tH306p~eHHH MHllie~H C BBeAeHHeM 

<pOHOBbIX cpaõarsraaaaã ApeH<po BbIX 
• 

KaMep H pacnanoa HeCTa6HJIbHblX 10 

'4aCTHl1, /--/ H C BbIKJIIO'4eHHeM 3THX 
npOl1,eCCOB /-~-/, H306pa~eHHH 

nOCTpOeHW AITH nHOHOB C HMnYJIbCOM 1~ 

1 

>700 M3B/c, lliar rHCTporpaMM 	 y x 
10 MM. 

~OHOB~e ~CKa~eH~~ nOAo6Horo T~na npo~BnB~Tc~ B yw~peH~~
 

B6n~3~ OCHOBaH~~ x- ~ y- ~306pa~eH~~ M~weH~ Ip~co10/, nOCTpoeH

H~X no TpeKaM ~eCTK~X rr-Me30HOB (p > 700 M3B/c), np~4eM B ~306

pameH~~ nO~Bn~eTC~ xapaKTepH~~ wne~~ a 06naCT~ o~p~~aTenbH~x
 
3Ha4eH~~ y, 4TO COOTBeTcTByeT ~CKa~eH~~M yrna OTKnOHeH~~ B Mar

H~THOM none B CTOPOHY YBen~4eH~~ ~3Mep~eMoro ~Mnynbca rr-Me30

Ha. ~n~,o~eHK~ npaB~nbHOCT~ nOH~MaH~~ np~poA~ ~OHa ~ B03MO~


HOCT~ ~ro Kon~4eCTBeHHoro on~caH~~ HaM~ 6~no npoaeAeHO MOAen~


pOBaH~e ~OHOB~X npo~eCCOB c BKn~4eH~eM ~30TponHoro ~OHa 3ap~

~eHH~X 4aCT~~ Ha YPOBHe 10% K nOTOKY 4acT~~, reHep~PyeM~~ 

~3 M~weH~, ~ BKn~4eH~eM pacnaAOB HecTa6~nbH~x 4aCT~~ c Y4eTOM 
K~HeMaT~K~ pacnaAaQ Pe3ynbTaT MOAen~pOBaH~~ x-~ Y-~306pa~eH~~ 

M~weH~ nOKa3aH Ha p~coll o B~AH07 4TO 3~$eKT ~OHOB~X ~cKa~eH~~ 
Bocnpo~3BoA~TC~ He TonbKO Ka4ecTBeHHo, HO ~ AOCTaT04HO XOPOWO 

Ha Kon~4eCTBeHHOM ypOBHe. 
~n~ nOAaBneH~A ~cKa~eH~~ 6~n ~cnonb30BaH Kp~Tep~~ "CW~BK~" 

1 
~ ...-TpeKoB B ~eHTpélnbHo~ nnOCKOCT~ aHan~3~pytOw,ero MarH~Tao HanpaB

neH~e TpeKa B nnOCKOCT~ yz InnocKocTb MarH~THoro aHan~3al on

peAenAeTC~ ABYMA 6noKaM~ Ape~~oB~x KaMep AO MarH~T~ 18 nnoc
,KocTe~1 ~ nocne MarH~Ta 14 nnocKocT~/. ~CKa~eH~e yrnoBoro Ha
npaBneHH~ TpeKa B pe3ynbTaTe ~OHOBWX OTc4eToB B KaMepax ~n~ 

B pe3ynbTaTe ppcnaAa 4aCT~~bl Ha 6a3e pa3Mew,eHHA KaMep npHBO
A~T K paccornaCOBaHH~ T04eK c ~eHTpanbHo~ nnOCKOCTbD MarHHTa 
Hanpa8neHM~ TpeKOB, BOCCTaHOBneHH~X no OTC4eTaM KaMep AO H noc

10 

~ 

PHC. 12. I1MnYJIbCHble cnex-rpu nHO
HOB: ----- - HCXOAHWH, reHepHpo
BaHHblH C HMHTal1,HeH <pOHOBbIX' npo-: 
l1,eCCOB: --- - BOCCTáHOBJIeHHbrn 

10) 

N 

no nporpaMMe o6pa6oTKH 6e3 6pa~ 

KOBKH no "clliHBKe" TpeKOB B l1,eHT
pe aHaJIH3HpYIO~ero MarHHTa, 
••• - BOCCTaHOBneHHWH C Hcnonb

10
2 

30BaHHeM KpHTepHH "ClliHBKH". 

o' N-No 
~ 

2 rT 
I 
I 

600 700 800 900 1000 1100 I 
Q![(M3B/c) dJ 

I 
I 

rt~PHc.13. Pa3nHQHe HcxoAHoro I 

H BOCCTaHOBJIeHHoro cneKTpOB 
npH 60nblliHX HMnYJIbCaX rrHOHOB o 
õe3 HCnOJIb30BaHHH /---/ H C HC
nOJIb30BaHHeM /---/ KpHTepHH 

I 
j"h-fJ 

600 800 1000 CkJL(M3B/c) ."crnHBKH" TpeKOB o 

ne MarH~Tao 6paKOBKa C06~T~~ c nnoxo~ CW~BKO~, n03BOn~eT, Ta
K~M 06pa30M, ~CKn~4~Tb 3Ha4~TenbHY~ 4aCTb C06~T~~ c ~CKa~eH

HblM 3Ha4eH~eM ~Mnynbca ~ CH~3~Tb TeM caMblM COOTBeTCTBY~W,Y~ 

C~CTeMaT~4eCKY~ Ow~6KY B A~~$epeH~~anbHoM ce4eH~~ AO YPOBH~ 

c re rac r avecxoã o' Kona-rec r aeauo peayns ra r np~MeHeH~~ Kp~Tep~~ 

CW~BK~ nOKa3aH Ha p~co12, rAe cpaBH~Ba~Tc~ ~CXOAHW~ reHep~po

BaHHw~ cneKTp n~OHOB co cneKTpoM, BOCCTaHOBneHH~M no'nporpaM
Me 06pa60TK~ c ~cnonb30BaH~eM ~ 6e3 ~cnonb30BaH~~ AaHHoro'Kp~
Tep~~. COOTBeTcTBy~w,a~ OTHOC~TenbHa~ Ben~4~Ha ~cKa~eH~~ B '060
~x cny4a~x nOKa3aHa Ha p~c~13. BoccTaHoBneH~e COOTBeTCTB~~ ~c

XOAHoro ~ per~cTp~pyeMoro ~Mnynbca np~ ~cnonb30BaH~~ Kp~Tep~~ 

CW~BK~ IpaccornacoBaH~e B ~eHTpanbHo~ nnOCKOCT~ MarH~Ta BBO
A~TCfI B OW~6KY onpeneneana ~Mnynbca dp I ~nn~cTp~pyeTc~
 

p~c.14 Q
 
nOM~MO OTMe4eHHWX Bwwe ~CT04H~KOB C~CTeMaT~4eCK~X OW~60K 

6bln oueueu B03MO>KHbl~ BKnaA pacnanoa K'-Me30HoB ~ A-r~nepoHoB. 
MOAen~poBaH~e 3T~X npo~eCCOB nOKa3ano, 4TO BKnap ~x npeHe6pe
>K~MQ Man I < 10-3 I, TO ec rs cyw,eCTBeHHO H~>Ke CTaT~CT~4eCKO~ 
06ecne4eHHOCT~ >KeCTKO~ 4aCT~ cneKTpa o 

11 
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:~llj t: '10"1HMnynbcH~ cneKTpOB npH HanHtlHH ~OHOB~ npo~eCCOB . 
"'.; r ~H oõpaõo-rxe ee s õpaKOBKH no xpn'repmo "CillHBKH" 

f~;H c ·Hcnonb30BaHHeM 3Toro KpHTepHH /HCKITffitleHHe co6w I.. i' I' ~ :: 

THH c 60nbmHM dp / • I 

TaK~M 06pa30M, conOCTaBneH~e 3Kcnep~MeHTanbH~X ~ MOAen~po

BaHH~X RacnpeAeneH~~ n03BOn~no npOBeCT~ KOMnneKCHY~ npOBepKY 
npaB~nb~OCT~ anrop~TMOB nporpaMM~ 06pa60TK~ AaHH~X ~ nporpaM
M~ MOAen~pOBaH~R reOMeTp~4eCKO~ 3$$eKT~BHOCT~ cneKTpOMeTpa, 
o~eH~Tb ponb pa3n~4H~X ~CT04H~KOB $OHOB~X ~CKa~eH~~ ~ npOBe
p~Tb 3$$eKT~BHOCTb nporpaMMH~X cpeACTB ~X nOAaBneH~R. 
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ot .€umu'iat:i,:ve 'H~dron Spec trome t er (Cijs 
Setup). ~st;imat:i:o~. of.~h~ Role of Geome t.r i.c 
Factors and BaékgrQunq Pr,QcessesJ 

The 'Galc~~atiqn..: of t he geometric '~:f,fiSiency 9f cumtila
t~ve hà:drqn spect~om~.t.er (ÇHS,) of Dh~í.!í,gh E~ergy Lapora
tory, Jn~~R i~ ~,~ct'ib.~.p~', J.:his proced"\Jié í'~ ~a~eét: OU', ~hé; 
~ethod ~f ma~hemqticàX ~i~ulation 9f ,tQe pass~ge Qr ~~ves
tig~~ed J?ar~j:()és ~9to~gh, the 'sp~çtrpnie~er,~, ~ comparisiÇ>l1 
.of' ,f!qe ·~xper'~níént.al ,an4" ~.~\1i41ate'd dis'tr~~ut;ións: show$," 
t1).~ir góod, agree~~nt;' 'Tqé~processing o( g~~etated, 'eveÍ1~s 
w'it'l\. 1:J:le 1tnftp.tion óf IQackgtound di'sto~s.ions·Jjy th~ data' 
pro~~ssj,ng program "~~~'~ it:, 'pÓ~,~ible tb' ~a1:imate' the ~ffi
cieil~y 'or' the cr.i,terioI1s.. ~f ~ack&I:o~n(r suppressfon. " 
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