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I • B s e a e H H e 

I 1,2/ 
B pa60T8X y)l(e OITHC8Hbl COOTBeTCTBeHHO MOHOXpOM8TH'IeCKHft 

H arroxpoMaTH'IeCKHfi MeTOabi H3MepeHHH cpeaHeft aHeprHH rrpOTOHOB B rry'I

Ke "'660 Mas OT CHHXPOUHKnoTpoaa na5opaTopHH HaepHblX npo6neM OI-UH1. 

AxpoMaTH'IeCKHfi MeToa H3MepeHHH cpeaaeft aaeprHH npoToHoB no 

nany'leHHJO BasHnosa-YepeHKosa, HanaraeMbift B HaCTOHIUefi pa6oTe, <f>aKTH-
11 2/ 

'leCKH OCHOB8H H8 HaeHX MeToaoB 1 
• 

B aToM MeToae anH ycTpaHeHHH BnHHHHH aHcrrepcHH paaHaTopa aa 

TO'IHOCTb H3MepeHHH CKOpOCTeft '18CTHU HCITOnbayeTCH TOnbKO OaHa KOnbUe-

BaH rrpH3Ma aaanorH'IHO ToMy, KaK aTo npeanaranocb paaee anH C'I~T'IH

/3,4/ 
KOB YepeHKoBa • 

TaKaH rrpHaMa ycTpaHHeT nepSbifi nopHaoK xpoMaTH'IecKoro a<P<PeKTa. 

BnHHHHe )l(e OCT8TO'IHOrO XpOM8TH3Ma Ha TO'IHOCTb H3MepeHHH yMeHblliaeTCH 

C ITOMOllib!O lliHpOKOITOnOCHbiX CSeTo<f>HnbTpOB. 

B HTore aTo noasonHeT rrony'IHTb TO'IHOCTb HaMepeHHH cpeaaeft aaep

rHH rrpoToaos B rry'IKe "'660 Mas, pasay10 :!:.0, 20 Mas ( T.e. TaKyJO )l(e, 
/2/ 

K8K H rrpH HCITOnb30S8HHH MeToaa, OITHC8HHOrO S ), rrpH cpaSHHTenbHO KO-

pOTKOft aKCIT03HUHH (OKOnO 2 MHHyT). 
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11. MeTOL! pac'I~Ta axpoMaTH'IecKol!: CHcTeMbi 

0yCTb 38pSI>K9HH8SI '18CTHU8 llBH:lK9TCSI CO CKOpOCTbiO f3 B OITTH'I9CKH 

H30TponHoit cpe11e c a6conJOTHbiM noKaaaTeneM npenoMneHHSI n 1 • Tor11a, 

ecnH f3n 1 > 11 To B cpe11e n 1 soaHHKaeT KOHyc Hany'leHHSI BasHnosa-

YepeHKoBa c yrnoM npH sepwHHe 20. CBSI3b Me:H<IlY 01 f3 H n 1 
/5/ 

onpell9.11SI9TCSI cornaCHO TeOpHH TaMMa-cJ>paHKS COOTHOW9HH9M 

cos 0 (.\) = 1/ f3n(.\ ). 

nocKO.IlbKY cneKTP H3.11Y'I9HHSI BaBHnoBa-YepeHKOBa HMeeT Henpepb!B-

Hbiit xapaKTep, TO n 1 H 0 rrpH 381l8HHOM f3 38BHCSIT OT .\ , 

llnSi ycTp8H9HHSI BnHSIHHSI llHCrrepCHH pallHSTOpa HS TO'IHOCTb H3MepeHHH 

{3 B HSCTOHmel!: pa6oTe HCITO.Ilb3yeTCH 8XpOM8TH'I9CK8H KO.IlbU9B8H rrpH3M8, 

Pac'IE!!T TaKoA npH3Mbi BbmonHeH npH cnellyJOtnHX ycnoBHHx: 

a) 'ISCTHUa c aallSHHOA cKopoCTbJO f3 nepeceKaeT nnocKo-napannenbHbii!: 

p8JlH8TOp ITOJl yrnOM 00°; 

6) rpaHb rrpH3Mbl 1 HS KOTOpyJO IT81189T H3.11Y'I9HHe (BbiW9JlW99 H3 

pallHSTopa) napannenbHa nnocKOCTH pallHaTopa (T,e. nnocKaH); 

B) npelJOMIJHJOmHA yroll DpH3Mbl o6ecne'IHB8eT 0JlHH8KOBbii!: yrolJ BbiXO

Jl8. H3llY'I9HHH H3 rrpH3Mbi JlllH JlBYX pa3HblX Jl.llHH BO.IlH ( TSKYJO npH3MY 

B COOTBeTCTBHH C o6menpHHHTOI!: TepMHHOIJOrHel!: B ODTHKe Mbi H83biB8eM axpo

M8TH'I9CKOI!:) o 

CneJlyeT, OL!HSKo, aaMeTHTb1 'ITO ycnoBHe pac'IE!!Ta 6) npHBOJlHT K TOMy, 

'ITO yron BbiXOJl8 H31JY'I9HHH nocne rrpH3Mbl ( DpH co6nJOJl9HHH ycnoBHi!: a) 

H B)) He MO:H<eT 6b!Tb Bbi6paH rrpOH3BO.IlbHO, KSK STO HMeeT M9CTO B SDOXp0-

/2/ 
M8TH'I9CKOA CHCTeMe 

OpenoMnHJOmHI!: yrOIJ DpH3Mbl V H yrOIJ V 1 DOL! KOTOpblM ( OTHOCH-
-+ 

TenbHO HOPM anH R' K nnocKOCTH pallHBTopa) H31JY'19HHe pacnpocTpaHsreTcsr 

nocne BbiXOilB Ha npH3Mbi1 JlOll:lKHbi yL!OBneTBopsrTb aaKoHaM npenoMneHHH 

HS rpaHSIX npH3Mbi ( pHCo 1) o 

4 

I' 
r!;i 
'IJ, 

A~ 
k 

·;~ 

lt 

)lllil 

n 1 sinO= n 3 siny 1 

n3 sin(V-y) =n 2 sin(V-v) 

H YCllOBHJO 8XpOM8TH38UHH Llv, , =01 KOTOpOe rrpHBOilHT K 
"1 1 "2 

2 <:3)2(dy,)2 

Sin ( v -V ) = 2 2 a dli I nz 3 2 
(dy1) +(--- "'II) 

n2 3 

r11e 
dnl dn3 

sinO (-- -)+cosO dO 
n 1 n 3 

dy1 =n 1 ----~~:;:;~~---------2 2 2 
..jn 3 -n 1 sin 0 

Do <jJopMyllSM ( 1) t ( 2) H ( 3) 6bin8 paCC'IHTaHa aXpOME 

Ma, DpH CKOpOCTH 'ISCTHU f3 0 = 0,810 ( EP = 661 1 76 Mas) 

KHX xapaKTepHCTHKSX pallHSTOpa H ITpH3Mbi1 npHBOilHMblX B T 

JlOn:H<eH ne:H<aTb B npe11enax OT 64°38' 110 65°10'. DpH aToM 

Hany'l:eHHSI BaBHnosa-YepeHKoBa .\ 1 = 404,7 f!M H .\ 2 = 589, 
0 

H3M9HSITbCSI COOTB9TCTBeHHO B npe11enax yrnoE V OT ,A 54' 

OTHOCHT9.1lbHO OCH rrpH3Mblo 

Ta6nHua 1 

. 
OntHqecma lfapxa n,,) 11, CIA$. 

,D;etu:& cteua 404,7 435,8 

PaJUlatop JIK5 1,49037 1,48717 

fip1131l8. :516 1,58928 1,58383 

--~---
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n
1 

sinO= n 3siny, 

(1) 
n3sin(V-y) =n 2 sin(V-II) 

H ycnOBHJO 8XpOM8TI138UI1H ~11, , =0, KOTOpOe IIpHBOlti1T K <jlopMyne: 
"1'"2 

( ~) 2(d ) 2 
2 n Y 1 

sin (V-II ) = 2 2 a a ' ( 2) 
n2 n 3 2 

(dy ) +(-- -) 
1 n n 

2 3 

rne 
dn, dn3 

sinO (- - --)+cosO de 
n1 n 3 ~ 

dy1 =n 1 ----~======~~--------~ 2 2 2 
..jn3 -n, sin e 

( 3) 

Tio <jlopMynaM (1), (2) 11 (3) 6bin8 p8CC'II1T8H8 8XpOM8TH'IeCK8SI IIp113-

Ma, Tip11 CKOpOCTH '18CT11U f3
0
= 0,810 ( EP = 661,76 MaB) 11 orrTI1'1ec-

KHX X8p8KTep11CTI1K8X p8AI18TOpa 11 IIp113Mbl 1 IIpHBOlti1MblX B Ta6n, 1, yron V 

nonlKeH nelKaTb B rrpeaenax oT 64°38' ao 65°10', Tip11 aToM aarrpaBnea11e 

Hsny'leHHSI BaBI1noBa-'4epeaKoBa ,\ 1 = 404,7 liM 11 ,\ 2 = 589,3 HM 6yaeT 

0 0 
113MeHSITbCSI COOTBeTCTBeHHO B rrpenenaX yrnOE II OT 4 54' ltD 3 59' 

OTHOCHTenbHO OCI1 IIpi13Mhlo 

Ta6nHua 1 

OntuqecJ.taJI Ple,pKa n,-' 11j d./lSI ~ .1101 

,ttetaJIL cteua 404,7 4.35,8 546,1 

Pa.ttuatop JIK5 1,49037 1,48717 1,48000 

fipH3M8. :si6 1,58928 1,58383 1,57208 
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0oKa3aTenH rrpenOMneHHSI 6binH H3MepeHbl Ha KOHTpOnbHbiX rrpH3M8X1 

H3I'OTOBneHHblX H3 TOA >Ke rrapTHH CTeKon, H3 KOTOpblX H3I'OTaBnHsanHCb 

panHaTop H rrpH3Ma. HaMepeHHSI rrpOH3BOnHnHCb Ha I'OHHOMeTpe THna rc-5. 

Ill. Y CnOBHSI aKCrrepHMeHTa 

HaMepeHHst npoHasonHnHCb Ha ny'I:Ke npoToHoB c .aueprHeA 654 Mas, 

BbiBeneuHoM Ha CHHxpoUHKnoTpoHa Jla6opaTopHH stnepHbiX npo6neM OHHH 

Ha paCCTOSIHHH "'16 MeTpOB OT BbinYCKHOI'O OKRa KaMepbl yCKOpHTenst, Oy

'IOK npoTOHOB no nonanaHHst B npH6op ~opMHposancst KonnHMaTopoM nnHaoA 

4 MeTpa. Ha axone KOnnHMaTopa nHaMeTp OTBepCTHSI 6bm 10 MM 1 a Ha 

BbiXOne - 5 MM, 

IV. OnHcaaue rrpH6opa 

CxeMa npu6opa noKaaaHa aa pHc. 2, a o6muA sun - Ha puc. 3. OnocKo

napannenbHbil!: panuaTop ( 1) Tonmuaol!: 1 MM pacnonarancst nepneHnHKynSip-

ao ocH axpoMaTH'IecKoA KOnbuesol!: npH3Mbi ( 2). MaTepuanoM panHaTopa 
~ 3 

cny>KHnO CTeKnO MapKtr J1K5 C rrnOTHOCTbiO p = 2,27 r/cM H panHaUHOH-

HOl!: nnHHOA X0 "' 26,5 r/c~ ( z "' 11,27, A = 22,9). 

B naHHOM npu6ope Mbi HcnonbaosanH axpoMaTH'IeCKYIO KOnbuesyiO 

rrpH3MY H3 cTeKna B<t>-6 oT C'I~T'IHKa lfepeHKoBa nm1 npoToaos B o6nacTH 
/4/ 0 

aHeprHA ( 400 .. 700) Mas c nnocKol!: rpaHbiO H yrnoM V = 64 05', 

BenH'IHHa KOTOpOI'O HeCKOnbKO HH>Ke paC'I~THbiX 3Ha'leHHl!:,, B CBSI3H C aTHM 

nnSI Halllero cny'last npH3Ma He 6bma onTHManbHOl!:. 

HecMoTpSI Ha aTo, rrpH3Ma c V = 64 °05' yMeHblliHna pacxonHMOCTb 

Hany'leHHSI Baeunoea-lfepeHKoBa oT npoTOHOB c aHeprHel!: 654 Mas B 48 paa 

nnst nHarra30Ha nnHH BOnH OT 360 HM no 540 HM. TaK, Ha axone B rrpH3MY 
0 

yrnoBaSI pacxonHMOCTb H3ny'leHHSI COCTaBnSina ITO'ITH 3 ('ITO COOTBeTCTByeT 

H3MeHeHHIO B aHeprHH rrpOTOHOB 6-E = 47,7 Mae), aHa Bb!XO.Ile H3 rrpH3Mbl -

5,2' { 6-E = 1,0 Mae). 
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CyMMapHbie rroTepH Hany'l:eHHst Ha oTpa>KeHHe B panHaT 

He rrpeBOCXOnHnH 1%. 

Hany'leHHe BaeHnoea-lfepeaKoBa, eoaHHKlllee B pa.aHaTc 

rrpOTOHOB1 nocne npenoMneHHSI pacxonHnOCb lliHpOKHM KOHYCO 

npH eeplliHHe 2r "' 111°. Becb KoHyc aaxBaTbiBancSI Konhueeo 

KOl!: rrpH3MOA (2) C rrnOCKOl!: BXOnHOl!: rpaHbiO, Oocne rrpH3M~ 

nSilliHl!:CSI KOHYC ( V = 5°37') nonanan Ha C~epH'IeCKOe sepKB 

paCCTOSIHHeM f 219,03 MM. Ocb aToro aepKanf napannenb 

HO CMemeHa OTHOCHTenbHO Hee BHH3 Ha 8 MM, 3TO IT03BOnSII 

rrnOCKOI'O sepKana ( 4) annHITTH'IeCKOA ~OpMbl 1 HaKnOHeHHOI'O 

K OCH sepKana ( 3) 1 OTBeCTH BCe H3ny'leHHe B CTOpOHy. C~e 

no (3) H nnocKoe sepKano (4) HMeiOT oTeepcTHSI nnst cso6o 

neHHSI ny'I:Ka, B ~oKanhHol!: nnocKOCTH aepKana {3) noMemae 

c ~oTonnacTHHKOl!: ( 5), perHCTPJ!PYIOlllel!: Hany'leHHe BaBHnos 

B onbiTe ucnonhsoeanHCh ~oTorrnacTHHKH THna 'HsoopTo' co 

TenbHOCThiO 90 en. fOCT 10691-63, 

C uenbiO yMeHhllleHHSI OCTaTO'IHOI'O XpOMaTH3Ma (rrocne 

'l:ecKoA rrpH3Mhl) ua nyTH Hsny'leHHSI no ero nonanaHHst ua ~ 
I 

noMemanHch ueeTHbie cTeKna ( 6) THna )f(C-4 H C3C 12 Tonu 

COOTBeTCTBeHHO. Becb npH60p BO BpeMSI aKCIT03HUHH 3aKpblB 

cseTouenpoHHuaeMbiM 'l:exnoM. 

THrrH'IHOe rro3HTHBHOe H306pa>KeHHe KOnhUa OT H3ny'leH 

1.fepeHKOBa1 aaperHCTpHpOBaHHOe Ha ~OTOrrnaCTHHKe 1 ITOKa3aH 

nnSI nony'leHHSI ITO'IepHeHHSI B ~OTOCnoe,nocTaTO'IHOI'O 
1 

H3MepeHHl!:, 'lepes panuaTop Tpe6osanoch nponycTHTb ,.. 10 

(rrpH aTOM 9KCIT03HUHSI He rrpeBbllllana nsyx MHHyT), 

V. 06pa6oTKa pesynhTaToB 

HeraTHBHbie Hso6pa>KeHHst Koneu Hsny'leHHst Basunosa-1 

$oToMeTpHposanHCh Ha MHKpO~OTOMeTpe THrra M<l>-4 C 06'beKT 
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CyMMapHbie rroTepn H3nyqeanH aa oTpa~eane B paanaTope H rrpH3Me 

ae rrpeBocxoannn 1%. 

H3nyqeane BaBnnoBa-~epeaKoBa, B03HHKwee B paanaTope oT rryqKa 

rrpOTOHOB 1 rrocne rrpenOMneHHH pacxoaHnOCb WHpOKHM KOHYCOM C yrnoM 

rrpn Bepwnae 2r "' 111°, Becb Koayc 3axBaTbiBancH KOnbueBoft axpoMaTnqec

Koft rrpH3MOft (2) C rrnOCKOft BXOaHoft rpaHb~. Docne rrpH3Mbl cnaoo pacxo

aHWHHCR Koayc ( v = 5°37') rrorraaan aa c~epnqecKoe 3epKano c ~oKyCHbiM 
paCCTOHHHeM f 218,03 MM, Ocb aToro 3epKanp rrapannenbHa ocn rrpH3Mbi 1 

HO CMeweHa OTHOCHTenbHO aee BHH3 Ha 8 MM, 8To IT03BOnReT C ITOMOWb~ 
0 rrnocKoro 3epKana ( 4) annnrrTnqecKoft ~opMbi, aaKnoaeaaoro rroa yrnoM 45 

K OCH 3epKana ( 3) 1 OTBeCTH BCe H3nyqeHite B CTOpOHy, C~epnqeCKOe 3epKa

no (3) H rrnocKoe 3epKano (4) HMe~T OTBepcTHH anR CBoooaaoro rrpoxo~

aeHHH rryqKa, B ~oKanhHoft rrnocKOCTH 3epKana (3) rroMewaeTcH KacceTa 

c ~oTorrnacTHHKoft (5), perHCTPJIPY~weft H3nyqeane BaBnnoBa-~epeaKoBa, 

8 OITbiTe HCITOnb30BanHCb ~OTOITnaCTHHKH THITa 'H300pTo' CO CBeToqyBCTBH-

TenbHOCTb~ 80 ea, fQCT 10691-63, 

C uenb~ yMeabweanR ocTaToqaoro xpoMaTH3Ma ( rrocne axpoMaTH

qecKoft rrpH3Mhi) aa rryTH H3nyqeanR ao ero rronaaaHHH aa ~oTorrnacTHHKy 

rroMemanHCb UB9THbl9 CTeKna ( 6) THITa )[(C-4 H C3C 12 TonwHHOft 3 H 5 MM 

COOTBeTCTBeHHO, BeCb rrpHOOp BO BpeMH 3KCIT03HUHH 3aKpb!BanCH MHI'KHM 

CBeToaerrpoanuaeMbiM qexnoM, 

Tnrrnqaoe rro3HTHBHoe H3o6pa~eane Konhua oT H3nyqeanR BaBnnoBa

~epeaKoBa, 3aperHCTpHpOB8HHOe Ha ~OTOrrnaCTHHKe 1 ITOK838HO Ha pHC, 4, 

llnH nonyqeaHR rroqepaeHHH B ~oTocnoe,aocTaToqaoro anH rrpoBeaeHHR 
11 

H3Mepeanft, qepe3 paanaTop TpeooBanocb rrporrycTHTb "' 10 rrpoToaoB 

(IT pH 3TOM 3KCIT03HUHH He rrpeBb!Wana aByX MHHYT), 

V. 06pa6oTKa pe3ynbTaToB 

HeraTHBHbie H3o6pa~eHHR Koneu H3nyqeanH BaBnnoBa-~epeaKoBa 

$oToMeTpnpoBanHCb aa MHKpo~oToMeTpe THrra M<ll-4 c oo'heKTHBOM x 6 rrpn 
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Ta6nHQa 2 

I 

Pesynuats Hs:YepeHBJI qnroMaCtHHOK B,JtOJl:& HanpaBJieim:n 
J(! 

axcn. I 2 3 

d,,o £,,Mas a.{,o .E:z ,M3B ~.~~~~ ~,Mas 

20,68 653,47 20,60 653,24 20,52 653,03 

I 20,62 653,25 20,56 653,10 20,54 653,II 

20,63 653,28 20,60 653,25 20,62 653,39 

20,47 652,70 20,49 652,81 20,57 653,21 

2 20,50 652,82 20,54 653,00 20,60 653,34 

20,59 653,16 20,55 653,06 20,49 652,92 
3 

20,55 653,00 20,64 653,37 20,56 653,19 

20,69 653,53 zg, 7I 653,63 20,57 653,31 
4 

20,671653,43 20,78 653,90 20,54 653,09 

I I . 

i 
I 

~ I < 8 

.'·>1·'1,;__ 

£= E,~£;t 
.3 

J; -, 

M3B 

653,25 

653,15 

653,31 

652,91 

653,05 

653,05 

653,19 

653,49 

653,47 

,,1 
'j I, 

/, 1 

'i~, 
l4 
'I' t'•, 

' ('.~ 

::)1 

·~:!.\~ 
',1. 

··r 
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'i, 
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lUHpHHe !I(enH 0,05 MM H BbiCOTe 0,5 MM. l1sMepeHHH IIpOH3B 

,QHaMeTpOB H306paJKeHHH KOnbUa C warOM 0, 1 MM B 4-x MeC 

TO'IHOCTb OTC'I~Ta ITO MHj<pOMeTpH'IeCKOMy BHHTy 6bin8 0,0 J 

He KOnbU8 OKOnO 8 MM H3MepHnOCb 00 80 3H8'1eHHH Il0'18pHe 

<jJOTOM8TpH'IeCK8H KpHB8H npHBeoeHa Ha pHC. 5. 3aaqeHHH ITO• 

'leHHhi8 H8 MHKpO<jJOTOMeTpe, IIonpaBnHnHCb C Y'I~TOM XapaKT 

KpHBOH anH ll8HHOrO COpTa <jJOTOIInaCTHHOK. 

06pa6oTK8 ABHHhiX <jJOTOM8TpHpOB8HHH 38KnJoqanaCb B C 

paCCTOHHHH MeJKAY U8HTp8MH TH)K8CTH KpHBbiX rrponyCKBHHH J 

nO)I{Hb!X KOHUBX llHBMeTpa KOnbU8 H3o6pa)K8HHH. 

DpH nepeaoae nnaefiaoro pasMepa Ha <jJoTorrnaCTHHKe a 

utee saaqeane aaeprHH rrpoToaoa B paonaTope Y'IHThiBanacb 

BHCHMOCTb Me)K,Qy HHMH. 

Bee pacq~Thi rrponsaoannncb Ha 3BM THrra CDC -1804A 

LfTOObi H368)1{8Tb TpyllHOCTeu, CBH38HHblX C TO'IHhiMH ( 

H3MepeHHHMH p8CCTOHHHH M8)KAY nnOCKOCTb~ <jJOTOIInaCTHHKI 

c<jJepHqecKoro sepKana, a TaKJKe rrpenoMml~mero yrna V KO 

Mhi rrpoKann6poaann npH6op c rroMOIUb~ cneunanhaoit rrnocKoi 

IIpH3Mbl ( KanH6pOBO'IHOft) • 

KanH6poBO'IHaH rrpH3Ma 6bma naroToaneaa H3 Toft )Ke a 

H KOnbueaaH axpoMaTH'IecKaH rrpnaMa. DpenoMnH~IUHii yron r 

6HpancH T8KHM 1 'IT06bi IIapannenbHbllf IIY'IOK MOHOXpOMBTH'IeC 

A = 485,8 HM 1 rraaa~IUHft Ha IIpH3My TaK 1 KBK IIOK838HO H8 

aHn H3 aee rroa yrnoM, 6nH3KHM K yrny Hsny'leHHH BaBHnoBl 

anH npearronaraeMoii aaeprHH rrpoToHoB ( ¢
1 
= 88°57'87", ¢, 

Kann6poBKa rrponsaoaHnacb Ha orrTH'IecKoA cKaMbe. DpHsMa 

MeCTO paOHaTopa, H C IIOMO!I(b~ aBTOKOnnHMaUHOHHOrO yCTpO 

HaS! ee rpaHb BbiCTaBnHnacb B rrono)KeHne, napannenbHOe rrno 

axpOM8TH'I8CKOH IIpH3Mhi. Depea KanH6pOBO'IHOft IIpH3MOfi B II 

IIY'IOK CBeTa ycTaHaBnHBanHCb llHa<!JparMblo 0IITH'IeCKaSI CHCTE 

9 



UllfpHHe wenH 0,05 MM H BbiCOTe 0,5 MM. J13MepeHHH npOH3BOilHnHCb BllOnb 

0 
JlH8M9TpOB H306pa>K9HHH KOnbUa C warOM 0,} MM B 4-x M9CT8X qepe3 45 • 

ToqHOCTb oTcqeTa no MH!{poMeTpHqecKoMy BHHTY 6bma 0,01 MM. DpH wHpH

He KOnbU8 OKOnO 8 MM H3M9pHnOCb llO 80 3HaqeHHft noqepHeHHft. THnHqHaH 

~OTOM9TpHqeCK8H KpHB8H npHB91l9H8 H8 pHCo 5. 3HaqeHHSI noqepHeHHft1 nony

qeHHbie H8 MHKpO~OTOMeTpe, nonpaBnHnHCb C yqeTOM xapaKTepHCTHqecKoft 

KpHBOft llnH ll8HHoro COpTa ~OTOnnaCTHHOK. 

06pa60TK8 ll8HHbiX ~OTOM9TpHpOB8HHH 38KnJoqanaCb B onpeaeneHHH 

paCCTOHHHH Me>KilY U9HTpaMH TH>KeCTH KpHBbiX nponyCK8HHH Ha npOTHBOno

l!O>KHbiX KOHU8X llH8MeTpa KOnbU8 H306pa>KeHHH. 

Dpn nepesoae nnHefiaoro paaMepa Ha ~2TonnaCTHHKe B cooTBeTCTByro

mee aaaqeHne 9Heprnn npoToHoB B paaHaTope yqnTbiBanacb aennHeAHaR aa-

BHCHMOCTb M9>KilY HllMH. 

Bee pacqeTbi nponaBollnnncb Ha 3BM Tnna CDC -1804A. 

YTo6bi na6e>KaTb TPYilHOCTefi, cBR3aHHhiX c ToqHhiMH ( "' :!:_0,2 MM) 

H3MepeHHHMll paCCTOHHllSI M9>KilY nnOCKOCTbiD ~OTonnaCTHHKH H BeplliHHOft 

c¢epHqecKoro aepKana, a TaK>Ke npenoMnHrowero yrna V Konbuesoft npH3Mbi1 

Mhi npoKanH6posanH npn6op c noMOllibiD cneuHanbHofi nnocKofi 9TanoHHofi 

npH3Mbi (KanH6posoqHofi). 

Kann6posoqHaR npnaMa 6bma HaroTosneHa H3 Toil >Ke aaroToBKH, qTo 

H KonbuesaH axpoMaTHqecKaH npH3Ma. DpenoMnRromHtf yron npH3Mhi ¢ Bbi-

6HpancH TaKHM 1 qTo6bi napannenbHhiH nyqoK MOHoxpoMaTnqecKoro cBeTa 

;\ = 435,8 HM1 naaarolliHH Ha npH3My TaK 1 K8K nOK838HO H8 pHC. 8, BbiXO

IlHn na aee noa yrnoM, 6nH3KHM K yrny HanyqeHHH BaBHnosa-YepeHKOBa 

llnH npeanonaraeMoli aHeprHH npoToHoB ( ¢
1 
= 88°57'37", ¢

2 
= 87°02'58"). 

KanH6poBKa npoH3BOilHnacb Ha onTHqecKofi cKaMbe. DpH3Ma noMemanacb Ha 

M9CTO paanaTopa, ll C noMOllibiD aBTOKOnnHM8UllOHHOrO YCTpoftCTBa BbinYCK -

HaH ee rpaHb BhiCTaBnHnacb B nono>KeHHe, napannenbHoe nnocKofi rpaHH 

axpoMaTHqecKoft npH3Mhi. nepea KanH6poBoqaoli npnaMoft B napannenbHhiH 

nyqoK CBeTa ycTaHaBnHBanHCb llH8~parMhlo 0nTHqeCK8SI CHCTeMa npH6opa 
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nepenasana H3o6pa~eHHe meneA OHa~parM B ~oKanbHYID nnocKoCTb, B pe-

3ynbTaTe Ha 1 ~oTonnacTHHKe nonyqHnHcb nee Y3KHe penepHhle pHCKH Ha 

paCCTOSIHHH npyr OT npyra f = ( 43,23 :t_ 0,02) MMo 

DpH KanH6poBKe nepen ~oTonnacTHHKoA ycTaHaBnHeanHCb TaKHe ~e 

useTHbie cTeKna, qTo H npH pa6oTe c nyqKoM npoToHoB. DyTeM noeopoTa 

KanH6poeoqHOil: npH3Mbl BMeCTe C meneBblMH nHa~parMaMH ll!HpHHOil: 0,5 MM 

MO~HO 6binO H8HOCHTb penepHbie pHCKH Bnonb nHaMeTpoB, no KOTOpb!M npo

H3BOnHnOCb ~oToMeTpHpoeaHHe KOnhua H3nyqeHHSI BaeHnoea-qepeHKOBa, 

TaKHM o6pa3oM, KanH6poBKa no3BOnHna ycTaHOBHTb cBsr3b Me~ny Ha

npaeneHHeM Bbixona H3nyqeHHSI c onpeneneHHOH nnHHOH eonHbi H3 axpoMa

THqecKoil: npH3Mbl (yrnoM v) H nHHeil:HbiM paCCTOSIHHeM H8 ~OTonnaCTHHKe, 

Pe3ynbTaTbi o6pa6oTKH naHHbiX HecKonhKHX aKcno3HUHA, npoH3BeneH

HbiX 15 neKa6pSI 1970 rona Ha nyqKe npOTOHOB OT CHHXpOUHKnOTpOHa, C0-

6p8Hbl B Ta6n, 2, llnsr yMeHbllleHHSI OlllH60K onpeneneHHH nHaMeTpa KOnbUa 

Ka~naH ~oTonnacTHHKa ~oToMeTpHposanacb no 2-3 pa3a, 

Ha6niDnaeMbiil: pa36poc pe3ynbTpyiDmHx 3HaqeHHH nHaMeTpoB Koneu 

cnenyeT OTHeCTH K ~niDKTyaUHSIM nnOTHOCTH noqepHeHHH, a TaK~e K cny

qaHHbiM OlllH6KaM B npouecce MHKpO~OTOMeTpHpoBaHHH (Kone6aHHSI HpKOCTH 

naMnbi MHKpO~OToMeTp8r MexaHHqecKHe COTpHCeHHH, HeToqHOCTb lllara MHKpO

MeTp:aqeCKOrO BHHTa nepeMemeHHH CTOnHKa), 

CpenHHe aHeprHH, npHseneHHbie B nocnenHeM CTon6ue Ta6n. 2, oTHo

CHTCSI K aHeprHH rrpOTOHOB B ueHTpe panHaTopa, llnH nonyqeHHH cpenHeH 

:3HeprHH rrpOTOHOB Ha axone B parrHaTOp Hano K :3THM 3HaqeHHHM no6aBHTb 

HOHH3aUHOHHbie noTe pH npOTOHOB Ha nonOBHHe TonmHHbl panHaTopa ( "' 0, 23M aB), 

VI. 0mH6KH H3MepeHHit cpenHeil: aHeprHH 

rrpOTOHOB axpoMaTHqeCKHM MeTOijOM 

1. OmH6Ka KanH6poBKH c noMomhiD aTanoHHoil: npH3Mbi 

B pe3ynhTaTe o6pa6oTKH MHoroKpaTHbiX H3MepeHHil: paccTOHHHil: d
0 

Me~ny penepHb!MH pHCKaMH Ha HeCKOnbKHX ~OTOnnaCTHHKaX 6bma onpeneneHa 
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OlllH6Ka K8nH6pOBKH ~dO = ~0,02 MM, DOCKOnbKy B o6naCTH 

TO HOB 654 M aB COOTHOilleHHe Me~ny ~E H &I xapaKTepH3ye1 

~d/~E = 0,265 MM/MaB, TO OlllH6Ka KanH6pOBKH ~d = ~0,( 

CTByeT OlllH6Ke ~Ed = 0,076 M aB, 
0 

2. 0 m H 6 K a H 3 M e p e H H H n o K a 3 a T e n sr n p .e n o M r 

Top a 

DoKa3aTenh npenoMneHHH panHaTopa H3MepHncH Ha roHI 
-5 

C TOqHOCTbiD ~n I = :t_2,1Q , 3TOH OlllH6Ke COOTBeTCTByeT H 

HOCTb B CKOpOCTH! 

3 
~{3 = (3 n 1~n 1 

B HameM cnyqae n
1 

:t_0,00000783. 

1,4876, ~I 
-5 

:t_1,10 , (3= 0,80 

TaKOH OlllH6Ke B CKOpOCTH COOTBeTCTByeT OlllH6Ka B :3H• 

( ecnH E= 654 Mas). 

3, 01llH6Ka H3MepeHHSI nHaMeTpa KOnbua OT 

BaBHnosa-qepeHKoBa 

CpenHee OTKnoHeHHe ~E OT cpenHero 3HaqeHHH aHeprH 

HOrO Ha OCHOBe naHHblX MHKpO~OTOMeTpHqecKHX H3MepeHHH C 

B 3-x pa3Hb!X HanpaeneHHHX ( CM, Ta6n, 2) 1 COCTaBHT ~Ed 

3TOMY 3HaqeHHID ~Ed COOTBeTCTByeT OlllH6Ka B onpeneneHH 

KOnhua ~d = :t_O, 14 MM, 

4, 0 C T a T 0 q H bl H X p 0 MaTH 3 M 

llnH onpeneneHHH OlllH6KH 0 BHOCHMOH OCTaTOqHbiM XpOMI 

peneneHHe aHeprHH, 6binH rrpoH3BeneHbi pacqeTbi no onpenem 

Horo yqaCTKa cneKTpa H3nyqeHHH BaB~rnoBa-qepeHKoBa, perE 

TOrrnaCTHHKaMH, 

3~~eKTHBHblM nHana30HOM nnHH BOnH cqHTanCH 

~A = 93 HM OT A 
1 

= 400 HM no A = 493 HM. 
2 
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owH6Ka KanH6poBKH ~do = ~0,02 MM. nocKonbKy B o6nacTH aaeprHH rrpo

TDHDB 654 M 9B CDDTHOW9HHe Me)K.UY ~E H ~ xapaKTepl!3yeTCSI BenH"lHHOfi 

~d/~E = 0,265 MWM9B1 TO OWJ.I6Ka KanH6pOBKJ.I ~d = ~0,02 COOTBeT-

CTByeT OWJ.I6Ke ~Ed = 0,076 M 9B, 
0 

2. 0ruH6Ka J.I3Me peHHSI rroKa3aTenSI rrp.enoMneHJ.ISI pa.uHa-

Top a 

noKa3aTenb rrpenoMneHJ.ISI pa,UHaTopa J.I3MepSinCSI Ha rOHHOMeTpe rC-5 

-5 
C TO"lHOCTbiD ~n 1 = ~2,10 , 3Tofi OWH6Ke COOTBeTCTByeT aeorrpe.ueneH-

HOCTb B CKOpOCTH: 

3 
~{3 = f3 n ~~n I (4) 

B aaweM cny"!ae n
1 

~0,00000783. 

1,4876, ~I 
.. -5 
~1.10 , f3= 0,8078, a ~(3 

TaKOfi OWJ.I6Ke B CKOpOCTH COOTBeTCTByeT OWH6Ka B 9HeprHJ.I ~E = 0,058M 9B 

( ecnH E= 654 M aB). 

3, 0WH6Ka H3MepeHJ.ISI ,UHaMeTpa KOnbUa OT H3ny"leHJ.ISI 

BaaHnoaa-qepeHKoBa 

Cpe.uaee oTKnoaeaHe ~E oT cpe.uaero 3Ha"!eHHSI aaeprHH E, Bbi"!J.Icnea

aoro Ha OCHOBe ,UaHHbiX Ml!KpO~OTOMeTpH"leCKHX J.I3MepeHHfi ~OTOITnaCTHHOK 

B 3-X pa3HbiX aarrpaaneHHSIX ( CM, Ta6n, 2) 1 COCTaBHT ~Ed = :!:_0, 14 M aa. 

3ToMy 3Ha"!eHHID ~Ed cooTBeTcTayeT owH6Ka B orrpe.ueneHHH .UHaMeTpa 

KOnbUa ~d = ~0, 14 MM, 

4, 0 C TaT 0 'I H bl fi X p 0 MaTH 3M 

llnSI orrpe.ueneHHSI OWH6KJ.I1 BHOCHMOfi OCTaTO"!HbiM XpOMaTH3MOM B OIT

pe.ueneHJ.Ie aaeprHH, 6binH rrpoH3Be.ueHbi pac"!eTbi no orrpe.ueneHHID a#eKTJ.IB

Horo y"laCTKa crreKTpa H3ny"leHHSI BaaHnoaa-qepeHKoaa, perHCTpHpyeMoro ~o-

TonnaCTHHKaMJ.Io 

3~~eKTHBHbiM ,UJ.Iarra30HOM .UnHH BOnH C"lJ.!TanCSI 

~A = 93 HM OT A I= 400 HM .UO A = 493 HM. 
2 
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n HctoqHHKH omH6oK :BenqHua 
nn omH6ox 

I. Onpe~eJiesHe pacctossHs 
ltaJIH6po BOqBLIX pHCOK, Ll d1 .;t0,02 JOl 

2. HsuepeuHe noxasateJis 
.;t2.I0-5 npexoMJiesHs PaAHaTopa,An, 

3. Onpe~eJieHHe ~Hauetpa 
qepeuxoBcxoro KOJI~ua 

Dy!6M o6pa60TKH ~TO- .;t0,074 JOl 

M8TpHqeCKHX ~aBHKX,Ad~ 

4. HeonpeAeneusoct~ B 
AHaKetpe qepesxoBcxoro 
KOJll>Itat BH3Bassas octa-
toqHHil xpouausuo:u: ..a d...\ .;tO, 071 lDI 

.... 

\le.KTOp YJDHp6HHH 

He:u:osoxpo~jH'IBOCT~ nepBzqsoro nyq&a 
npotOHOB 6 

[YrJIOBaH paoXOAHIIOCT:& IlpOTOHOB B 
lnyqxe 

!IBoroxpatsoe paccessHe npoTOHOB B 
PaAHatope 

12 

Ta6JIHita 3 

~£,:/f~( ~£.); /1,( z 

.;t0,04 0,0016 

,;t0,06 0,0036 

.;tO,I4 0,0196 

.;tO,I3 0,0!69 

L_ (4£ij "'• 0,0417 
-£ 

Ta6JIHUa 4 

BMSJt B m11pHHY 
i (4.;-~~ai &£,; ,!laB 

I 7,0 i 49,0 
I 

I 7,6 57,8 
I 

3,6 I 13,0 

L (A£,)1/· II9,8 
i 

0pH 8TOM BKnaa B rroqepH9HHe ~OTOCnOH OT H3nyqeHHH 

MH aHeprHHMH A 1 H A 2 rrpH6nHaHTenhHO B 5 paa MeHhUie, 

OT HanyqeHHH C A max = 435 HM. 

CooTBeTCTBHe Me~y BKnaaoM OCTaToqHOJ:'O XpOMaTH3M 

neHHOCThiO paaHyca R KOnhua HanyqeHHH BasHnosa-t:fepeHKO 

rryTeM TpHI'OHOMeTpHqecKOf'O pacq~Ta xoaa nyqen C pa3Hb!M~ 

TaTbl pacq~Ta rrpHBeaeHbl Ha PHCo 7 B BHae 3aBHCHMOCTen ~ 

l1a 8THX rpa~HKOB BHaH0 1 qTo B ~~eKTHBHOM aHarraaoHe /:M 

aHyC H3M9HHeTCH B rrpeaenax f1R = ;t_0,036, a 8Hep!'HH f1EL 

Bee BhlUierrepeqHcneHHhle OUIH6KH CyMMHpOBaHbl B Tl 

PeaynhTHpyiOwaH OUIH6Ka B orrpeaeneHHH cpeaHen aHepr 

qeCKHM M9TOaOM1 BbJqHcneHHag KaK CpeaHeKBaapaTHqHag OlliH 

nHeT L'1 E = ;t_O, 20 M aB. 

VII. Paapewa10mag crroco6HoCTh MeToaa 

3KcrrepHMeHTanhHag paapewaiOJ1Iag crroco6HOCTh axpoMa 

aa orrpeaengnacb rro rronHon wHpHHe Ha rronyBhiCOTe cjloToMeT. 

rrpHBeaeHHon Ha pHc. 5, H rronyqHnacb paBHon L'1 E IlllliJB = 1: 

LUHpHHa o6ycnosneHa cjlaKTopaMH, rrepeqHcneHHbiMH B Ta6n. 2, 

B yaosneTBopHTenbHOM cornacHH c pacq~THon senHqHHon L'lE 

ABTOpbi pa6oTbl 6naroaapHbl rrpocjl. B.n. n)KenerroBy aa 

H BHHMaHHe K pa6oTe1 p • fiHHKy H 0. nyrrTaKy aa ITOMOilih B 

ITpH6opa H B rrposeaeHHH H3MepeHHn, f. llJyneKoBon aa ITOMOI 

aeneHHH rrapaMeTpoB orrTHqecKon cHcTeMbi, E.IO. Ara6a6HH a 

TpyaoeMKHX H3MepeHHn Ha MHKpocjJOTOMeTpe, fl.D. 0Hcapeson 

rrpH BhmonHeHHH cjloTorpa~HqecKHX pa6oT. ABTOpbi 6naroaapHT 

cjloTona6opaTopHH H KE na6opaTopHH gaepHb!X rrpo6neM Ol1fl~ 

neHHe pHCYHKOB, a TaK)Ke COTpyaHHKOB HaUHOHanhHOf'O rrpearr] 

( r. TypHoB, t:fCCP) aa HaroTosneHHe orrTHqecKHX HaaenHA. 
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DpH aTOM aKnaa a noqepaeaHe ~oTocnog oT H3nyqeaHg c rpaaHqHhl-

MH aHeprH.IIMH ,\ I H ,\ 2 ITpH6nH3HTenbHO B 5 pa3 MeHbllle, qeM BKnaa 

OT H3nyqeHH.II C ,\max = 435 HM, 

CooTBeTCTBHe Me~y BKnaaoM ocTaToqaoro xpoMaTH3Ma H aeonpeae

neaaocTbiD paaHyca R KOnbua H3nyqeaH.II BaaHnoaa-qepeaKoaa onpeaengnocb 

nyTeM TpHroaoMeTpHqecKoro pacq~Ta xoaa nyqett c pa3HbiMH ,\ , Pe3ynb

TaThi pacq~Ta npHaeaeHbi aa pHc, 7 a BHae 38BHCHMOcTett R (,\) H v (,\) . 

.113 3THX rpa~HKOB BHaH0 1 qTo B ~~eKTHBHOM aH8IT830He f'V.. = 93 HM pa-

aHyC H3MeageTcg a npeaenax ~ R = !_0,036, a aaeprHg ~E!'V.. = ::t_O, 14 M aa, 

Bee BhllllenepeqHcneHHhle OlllH6KH cyMMHpOB8Hbl B T86n, 3, 

Pe3ynbTHpyrolll8.11 OlllH6K8 B onpeaene~H cpeaaett aaeprHH axpoM8TH

qecKHM MeToaoM, BhJqHcneaaag K8K cpeaaeKBaap8THqaag OlllH6Ka , cocTaB

ngeT ~ E = !_0, 20 Mae, 

VII. P83pelll8IDIU8.11 cnoco6aocTb MeToaa 

3KcnepHMeaTanbaag p83pelllaromag cnoco6aocTb 8XpOM8THqecKoro MeTo

a8 onpeaengn8Cb no rronaott lllHpHae H8 rronyBhiCOTe ~oToMeTpHqecKott KpHBott, 

npHBeaeaaott H8 pHc. 5, H rronyqHn8Cb p8Baott ~ E fllllTIB = 12, 1 M aa, 3T8 

lllHpHH8 o6ycnoBneaa ~8KTOp8MH, nepeqHcneHHhiMH B T86n. 2, H H8xoaHTC.II 
p 

B yaoBneTBOpHTenbHOM cornaCHH C p8cq~THOtt BenHqHHOtt ~E nllJOB =11,0Mas, 

A BTOpbl p860Tbl 6n8roa8pHbl npo~. B. n. ll:H<enerroBy 38 noaaep:H<Ky 

H BHHM8HHe K p860Te, P, fiHHKY H 0, flyiTT8KY 38 ITOMOillb B H3rOTOBneHHH 

npH6opa H B npoBeaeaHH H3MepeaHtt, r. lllyneKoBott 38 noMOIUb npH onpe

aeneHHH n8p8MeTpoa onTHqecKott CHCTeMbi, E.IO. Ar8686.11H 38 npoBeaeaHe 

TpyaoeMKHX H3MepeaHtt H8 MHKpo~oToMeTpe, n.n. DHc8peBott 38 coaettcTBHe 

ITpH Bb!ITOnHeHHH ~OTOrp8~HqecKHX p860T, ABTOpbl 6n8rOa8p.IIT COTpyaHHKOB 

¢oTon860p8TOpHH H KE na6op8TOpHH gaepHb!X npo6neM OY!HY! 38 H3rOTOB

neHHe pHCyHKOB, a T8K:H<e COTpyaHHKOB H8UHOHanbHOrO npeanpH.IITH.II 'llHOITTpa' 

( r, TypHOB 1 qcCP) 38 H3rOTOBneHHe OITTHqeCKHX H3aenHtt, 
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PyKOIIHCb IIOCTyiiHJia B H3JlaTeJibCKHfi OTJleJI 

14 HIDH5! 1971 rolla. 

I 

0' 

PHc. 1. XoJl nyqelt qepea paJlHaTop H axpoMaTH'IecKyiD KDnbueByiD rrpH3My. 

14 

5Citt. 
PHc. 2. CxeMa rrpH6opa: 1 - paJlHaTop, 2 - KDnbueBa5! axp1 
IIpH3Ma; 3 - C~epH'I9CKOe 3epKano C f = 220 MM; 4 - fiJI( 

qeCKOe aepKano; 5 - ~OTOIIJiaCTHHKa; 6 - CBeTOciJHJibTpblo 

PHc. 3. 06mHlt BHJl npH6opa. 

16 



5CN. 
PHc. 2. CxeMa rrpH6opa: 1 - paaHaTop, 2 - Kon&uesaH axpoMaTH~ecKaH 
rrpHaMa; 3 - clf>epH~ecKoe aepKano c f = 220 MM; 4 - rrnocKoe snnHrrTH-
~ecKoe aepKano; 5 - lf>oTorrnacTHHKa; 6 - cseTo!f>Hn&Tpbi. 

PHC. 3. 06mHA BHa rrpH6opa. 
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PHc. 5. THnH'IHbie clloToMeTpH'IeCKHe KpHBbie. 
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