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llpB npoeKTBpOBaHBB fiBOJIOrHlfeCKOH 3a~HThl O~HHM H3 

KpBTepHeB ee ~OCTaTOlfHOCTH .HBJI.HeTC.H MO~OCTb ~03bl H3ny· 

lfeHH.H Ha MecTHOCTB s6nH3H 3~aHH.H /1/. O~HaKo H3·3a oT· 

CYTCTBH.H HH$OpMaiJ,BH 0 none H3nylfeHH.H BfinH3H 3~aHHH 
3neKTpOHHhlX yCKOpBTeneH, o6pa30BaHHOrO BbiXO~.H~M lfe • 

pe3 nOTOnOKH3nylfeHHeM,HCnOnb30BaHHe3TOrOKpHTepH.H~n.H 

OIJ,eHKH ~OCTaTOlfHOCTH 3aiiJ,BTbl nOTOnOlfHOrO nepeKphlTH.H 

3aTpy~HHTenbHO. 

B uacTo.H~eu pa6oTe pemaeTc.H 3a~aqa npoxo)I()J.eHH.H 

TOpM03HOrO H3nylfeHH.H 3neKTpOHHhlX YCKOpHTeneu lf~pe 3 

nerKHe nOTOnOlfHhle nepeKphlTH.H H paCClfHTbiBaeTC.H none 

H3nylfeHH.H Ha MecTHOCTH s6nH3H 3~aHH.H. B nuTepaType 

no~o6Ha.H 3a~alfa paccMaTpusanacL /2,3/ ~n.H H30TOnHLIX 

HCTOlfHHKOB raMMa • H3JlylfeHH.H 

"SKYSIIIN~: ". 
H ee lfaCTO Ha3hlBaiOT 

PaclfeTLI npoH3BO~HnBcb ua 3BM CDC--6100 B npu6nu-

>Keuuu O~OKpaTHOrO pacce.HHH.H $OTOHOB Ha nyTH OT MHllieHH 

K ~eTeKTOpy. reoMeTpHlfeCKHe ycnOBH.H pacl.feTa npe~cTas­

JieHbl ua puc. 1. TopM03Hoe H3nylfeHue H3 MHllieHH BLIXO~T 

1.fepe3 nJIOCKOe nOTOnOlfHOe nepeKphlTHe. llepeKphlTHe ClfB· 

TaeTC.H TOHKHM H He OCJia6JI.HeT B3nylfeHH.H. liOKOBa.H 3aiiJ,HTa 

npe~nonaraeTC.H ~OCTaTOlfHO TOJICTOH, lfTOfihl ClfHTaTb, 'ITO 

H3nylfeHBe qepe3 Hee He npOXO~HT B paHOH pacnono>KeHH.H 

~eTeKTopos. Kpwma 3~aHH.H pa36BTa Ha 25 paBHhlX qacTeu, 

Ka>K~a.H B3 KoTopwx o6pa3yeT 3neMeHT Tenecuoro yrna, 

B KOTOphlH H3nyqeHBe BhlXO~BT B3 MHllieHB. 3neMeHTaMB 

BO 3~YlliHOrO pacceBBa TeJI.H Ha~ Kphlmeu .HBJI.HnHCb cnoH TOn· 

IIJ,BHOH 2 M s npe~enax 3JieMeHTa TenecHoro yrna. Konu-. 

lfeCTBO TaKBX cnoeB paBH.HnOCb 20. ~eTeKTOpaMH B3nyqeHB.H 

.HBn.HnHCb c$epuqeCKBe B03~YlliHhle noJIOCTB C e~HHBlfHOB 

nno~a~LIO 6onLmoro celfeHB.H, pacnono>KeHHhle ua swcoTe 

1 M OT 3eMnB B~Onb HarrpasneHB.H ~BB>KeHB.H 3JleKTpOHHOrO 
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Puc. 1. reo.Memput.teCKUe YCA08U.R pact.tema, pa3pe3 u nAaH 
30QHU.R. 

nyqKa. IlonaranocL, qTo pacceuaaTeJIL He BHOCHT BKJia,IJ; 
a noKa3aHue ,IJ;eTeKTopa, ecnu H3 ero n;eHTpa He BH.IJ:HO n;eH­
Tpa ,IJ;eTeKTOpa, TO eCTb eCJIH ,IJ;eTeKTOp 3aTeHHeTCH CTeHOH 

3,IJ;aHHH. 
11H$OpMaD;HH 0 cneKTpaJibHO- yrJIOBOM pacnpe,IJ;eJieHHH 

BbiXO,IJ;HI.I.{ero H3 MHIIIeHH TOpM03HOrO H3JiyqeHHH 3aHMCTBOBa­
JiaCL H3 pa6oThll 41, 3uepreTuqecKue cneKTPLI npe,IJ;cTaBJIH­
JIHCL B ,IJ;eCHTHrpynnoaoM npu6nu~euuu, pa36ueuue no yr­
naM- qepe3 10'", MHIIIeHHBbi6HpaJIHCbH3TH~eJibiXMaTepHa­
JIOB Ta- \'\-Au onTHMaJILHOH TOJII.I.{HHhl I 41. 3uepruu JJieK­
Tpouuoro nyqKa COCTaBJIHJIH 0,5, 1, 1 ,5, 2 H 3 M:JB. Ilpo­
n;ecc pO~,IJ;eHHH JJieKTpOH-n03HTpOHHbiX nap He yqHTbiBaJICH. 
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CxeMa Bhi'IHcneuu:H 6Lina cne,IJ;yJOI.I.{eil: paccquTLIBanocL qucno 
KBaHTOB, BbiJieTaiOI.I.{HX B 3JieMeHT TeJieCHOrO yrna Ml m 

I m = 1,25/ B e,IJ;HHHUY apeMeuu c JHeprue:H B HHTepaane 

1\E . (i = 1, 10> 
1 

N <E ) -
im 

PWm)·iJ<Ei) .~Qm' 

r ,IJ;e P<em) - yrnoaoe pacnpe,IJ;eneuue MOI.I.{HOCTH .IJ:03hl Top-

E0. :i 
Ei = 

10 
, 3,IJ;ecL E 0 - JHepruH M03HOrO H3JiyqeHHH 

JJieKTpouuoro nyqKa, TJ <E i) - pacnpe,IJ;eneuue .IJ:03LI no 
JHepreTuqecKHM HHTepaanaM cneKTpa TOPM03Horo H3nyqe­
HHH, J1 a (Ei) - KOJlPlPHD;HeHT norJIOI.I.{eHHH JHeprHH B B03,IJ;y­
xe 151. IloKa3auueM ,IJ;eTeKTopa cquTanacL cyMMa BKJia,IJ;oB 
B noKa3aHHH acex JJieMeHTOB pacceuaaTeJIH u 3HepreTuqe­
CKHX HHTepBaJIOB cneKTpa lPOTOHOB 

r,IJ;e 

25 20 10 da(E .,e ) 
D=K I I IN. <E.). 1 

s -~w. -1\L·E. ·fl <E.), 
l . l . l lffi 1 d Jffi IS a IS m= J= I= w 

da(Ei, es) 

dw 
- yrnoaoe pacnpe,IJ;eneuue pacceHHHoro 

H3JiyqeHHH, () s - yq>JI pacceHHHH, L\w jm - TeJieCHbiH yroJI, 
no,IJ; KOTOpbiM BH,IJ;eH ,IJ;eTeKTOp H3 D;eHTpa JJieMeHTa pacceu­
BaTeJIH, 1\L - TOJII.I.{HHa CJIOH JJieMeHTa pacceHBaTeJIH, 

E. 
IS 

E. 
I 

E. 
1 + --1-U.- costl ) s 

m0 c 

JHeprHH KBaHTa nocne 

pacceHHHH, K - KOJ~uuueHT nponopuuouanLHOCTH. BpeMH 
pacqeTa O,IJ;HOrO BapHaHTa COCTaBJIHJIO OKOJIO 3 MUH. 

Pe3yJILTaTaMH pacqeTa HBJIHJIHCL pacnpe,IJ;eneuuH MOI.I.{­
uocTe:H .IJ:03 H3nyqeuuH B 20 ,IJ;eTeKTopax, pacnono~eHHLIX 
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qepe3 1 M 3a Hapy~HOH ITOBepXHOCTLID no60BOH 3a~THOH 
cTeHLI 3,D,aHHH I puc. 1/. Ha puc. 2 rrpnBe,D,eHo pacrrpe,D,ene­

HHe MOIUHOCTeH ,D,03 B a6COniDTHLIX e,D,HHHD;ax ,D,n.H YCKOpHTe­

nJI Ha 3Heprnro 2 M:JB H KOHKpeTHLIX reoMeTpnqecKHX ycno­

BHH. ~opMa KpHBOH xapaxTepua ,D,nH pacrrpe,D,eneHHH rronH 

H3nyqeHHJI 3a 3aiUHTHLIM 6apLepoM H HMeeT JIBHO BLipa­

~eHHLIH MaKCHMYM. 
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Puc. 2. Pe3yA&mam&l pacttemoe noA.R U3AytteHU.R Ha MecmHocmu 
e6AU3U 30QHU.R e npu6Au.JKeHuu ooHoKpamHo2o pacce.RHUJI 
u MemoooM MoHme- KapAa /2ucmo2paMMa/. llyHKmup - eKAao 
ooHOKpamHo pacce.RHHbiX KeaHmoe e pactteme MemoooM MoHme­
KapAo. 

BeJIHqHHa MOIUHOCTH ,D,03LI B MaKCHMyMe MO~eT cny~HTL 
xpuTepueM .D.nH oueuxn rrapaMeTpoB ycKopuTeJIH n pa3Mepoa 

3,D,aHHH, ,D,JIJI KOTOpLIX HeT Heo6XO,D,HMOCTH COOpy~aTL CITe­

uuanLuyro 6nonoruqecKyro 3amuTy B BH.LJ.e rroTonoquoro rrepe­

KpLITHH. )l.eHCTBHTeJibHO, 83- 3a uarrpaaneHHOCTH TOpM03HOrO 

H3JiyqeHHJI MaKCHMYM MOIUHOCTH ,D,03biBHarrpaBJieHHH,D,B~e­

HHJI rryqxa 6y,D,eT 60JILIIIe, qeM B 60KOBLIX HarrpaBJieHUJIX 

u B uanpaaneunu Ha3a.D. npu cooTBeTcTayromux paccTOHHHHx 

,D,O 3aiUHTHOH CTeHLI. 
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Puc. 3. ToK ycKopumeA.R u pa3Mepbl 30aHuu, npu Komop&IX 
MOU/HOC111b 003bl 6 MQKCUMyMe COC111Q6A.Re111 0, J Mpao/ttac. 

Ha puc. 3-7 npe.D.CTaBnenLI rpa$nKu 3aBHCHMOCTH rrapa­

MeTpoB YCKOpHTeJIJI OT pa3MepOB 3,D,aHHH, llpH KOTOpbiX 

MOIUHOCTb ,D,03hl B MaKCHMyMe COCTaBJIHeT 0,1 Mpao/ttac. 
Ha rpa$uKax ToqKaMH yKa3aHLI BLJqucneuuble 3uaqeHHH, 

a KpHBhie rrpoBe,D,eHhi Ha rna3. 

)l.OCTOBepHOCTb ilOJiyqeHHLIX pe3ynLTaTOB Ollpe,D,eJIHnH 

cpasueuneM c pe3yJibTaTaMu pacqeToB MeTO.D.OM MonTe­

Kapno, KOTOpbiH 6onee no,D,po6uo yqHThiBaeT xapaKTep 

B3aHMO,LJ,eHCTBHH H3JiyqeuuH c pacceuaaTeJieM /puc. 2/. Pe-

3YJibTaTbl pacqeTOB cornacyroTCJI C TOqHOCTLID ,D,O K03$$u-
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Puc. 4. ToK ycKopumeAJI u pa3Mep&z 30aHuii, npu Komop&zx 
MOIJIHOCmb 003bl 6 MQKCUMyMe cocma6AJiem 0,1 MpaO/~ac. 

UHeHTa 1 ,5. CTaTHCTHl.feCKaB OWH6Ka Bhl'IHCJieHHH COCTaBJIBJia 

He 6onee 20t1o. B pe3ynLTaTax pacl.feTa MeTO.IJ.OM MoHTe­

Kapno 6wnH Bhl.IJ.eneHhl O.IJ.HOKpaTHO npoB3aHMO.IJ.eilcTBOBaa­

WHe KBaHThl. lfx BKJia,II,hl B llOJIHYJO paCC'IHTaHHYJO ,II,03Y B MaK­

CHMyMe COCTaBHJI OKOJIO 70t1o. B nporpaMMe 6hlJIH npHHBThl 

y)l(e OllHCaHHhle Bhlllle ,II,Oll}'Il\eHHB B reoMeTpH'IeCKHX ycno­

BHHX H BO BXO,II,HOH HHI}JOpMaiJ,HH 0 cneKTpaJibHO-yrnOBhlX 
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Puc. 5. ToK ycKopumeAR u pa3Mep&z 30aHuii, npu Komop&zx 
MOIJIHOCmb 003bl 6 MQKCUMyMe COCmQ6ARem 0,1 Mpa()j~QC. 

pacnpe,II,eneHHHX TopM03Horo H3nyl.feHHH, a TaiOKe cne.IJ.YJOUJ,He 

.IJ.OTIOJIHHTeJibHhle ,II,OTiyUJ,eHHH:TpaeKTOpHH KBaHTOB paCCMaT-

pHBaJIHCb B npOCTpaHCTBeHHOM 06beMe,rpaHHUhl KOTOpOrO 

OTCTOHJIH Ha 100 M OT Hapy)I(HbiX TIOBepXHOCTeH 3,II,aHHH. 

EcnH TpaeKTOPHH KBaHTa nepeceKana cTeHy 3.IJ.aHHH, nH6o 

BXO,II,HJia B 3eMJIJO, TO KBaHT C'IHTaJICH TIOrJIOll\eHHbiM, MaKCH­

MaJihHOe KOJIHl.feCTB<Y pacceHHHH O,II,HOrO KBaHTa orpaHH'IHBa­

JIOCh 20, MHHHMaJibHaH 3HeprHH - 10 K:JB. 

OcHOBHhle norpelliHOCTH pacl.feTa B npH6JIH)I(eHHH O.IJ.Ho­

KpaTHoro B3aHMO,II,eHCTBHH CJie,II,yJOUJ,He: norpelliHOCTH 3a Cl.feT 

,II,HCKpeTHOCTH pa36HeHHH - 80o/o, norpeWHOCTb TipH6JIH)I(eHHH 

O,II,HOKpaTHOrO paCCeHHHH - 30o/o, norpelliHOCTb H3- 3a 60Jib-
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Puc. 6. ToK ycKopume/I.R u pa3Mep&r 30a,wii, npu Komop&rx 
MOfiiHOCTffb 003bl 6 MUKCUMYM€ COCTffU6/I.JI€11f 0,1 MpaO/'IaC. 
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Puc. 7. ToK ycKopume/I.R u pa3Mep&r 30aHuii, npu Komop&rx 
MOfiiHOCTffb 003bl 6 MUKCUMYM€ COCTffU6/I.JI€11f 0, J MpaO/'IaC. 
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WHX, 'leM B :pac'leTaX, pa3MepOB X1 , Z J , Z 2 3,D;aHHH H fiom.­

weM qucne 3neMeHTOB pacceuaaTemi - 30o/o. TaKHM o6paJoM, 

MO~HO ITOnaraTb, 'ITO TO'IHOCTh ITpOH3Be,D;eHHhlX paC'IeTOB 

OIJ,eHHBaeTC.II dJaKTOpOM 2. 
ABTOPhl 6naro.n;ap.IIT M.M.KoMO'IKOBa Ja u,eHHhle coaeThl 

H rrone3Hhle ,D;HCKYCCHH. 
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