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1. BBE,llEHHE 

B pa6oTe 111 6~n npeAno~eH cnoco6 OAHoapeMeHHoro H3MepeHHR 
CpeAHeH 3HeprHH H HanpaaneHHR KOnnHMHPOBaHHOrO ny4Ka npOTOHOB 
no H3ny4eHH~ BaBHnoea-4epeHKOBa /HB4/, KOTOP~H Mo~eT 6~Tb HC
nonb30BaH, HanpHMep, npH TpaHCnopTHPOBKe ny4KOB 4aCTH~ Ha 3Ha-
4HTenbH~e paCCTORHHR HnH 3anycKe nHHeHH~X YCKOPHTeneH Ha COT
HH M3B, TaK KaK no3BOnReT B~BOAHTb ny40K Ha 3aAaHHoe Hanpaene
HHe H KOHTponHpoeaTb era 3HeprH~. 

B HacToR~eH pa6oTe onHc~eaeTcR OAHH H3 eapHaHToB era ocy
~ecTeneHHR H peaynbTaT~ HCn~TaHHH Ha B~BeAeHHOM ny4Ke npOTOHOB 
650 M3B $a3oTpoHa na6opaTOPHH RAepH~X npo6neM OH~H. 

2. nPHHUHn ,llE~CTBH~ YCTPO~CTBA 
/6E3 H C AXPOMATH4ECKO~ nPH3MO~/ 

1. nycTb 4acTH~a co cKopocTb~ ~>n- 1 nponeiaeT nnocKonapan
nenbHY~ npoapa4HY~ nnacTHHKY - paAHaTop c a6con~TH~M noKaaaTe-
~a~ nps~0~~~H~~ ~ 1 iiVA :;1 .. iiVP1 
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cny4ae HB4, Hcny~eHHoe e nna
CTHHe noA yrnoM 8 = 

-1 6 = arcCos ( ~n 1) , YAeT e~xo-

AHTb nOA yrnaMH r 1 H r 2 /yr
n~ B nnOCKOCTH, COAep~a~eH 

BeKTOp CKOPOCTH 4aCTH~~ H Hop
Manb K BXOAHOH noeepXHOCTH pa
AHaTopa/. TorAa yron HaKnoHa 
a H CKOPOCTb ~ onpeAenRTCR 
H3 ypaBHeHHH! 

{

n1 Sin(8+a) -n2 Sinr1 , 

/1/ 
n1 Sin (0- a) • n2Sinr 2 , 

PHc.l. XoA nyqeH HB~ npH npo
xo~eHHH qacTH~eH nnocKonapan
nenhHOH nnaCTHHKH llOA yrnOM 
a CO CKOpOCTbiO {3. 
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rAe n 2 - noKa3aTenb npenoMneHH~ OKPY*a~~eH nnacTHHKY cpeA~. 
PeweHHe HMeeT BHA* 

2 ,2 2 2 
1 n :11. n 1 + Sin ·r2 -Sin y1 
-=-1- + 

+ 

{32 2 n'2 
l 

2 2 2 
(Sin 'Yt - Sin ·y2 ) __ .....::, _______ - 2 

n'" 
:11. 

2 2 Sin .y
1 

Cos Y
2 

2 2 
+ Sin ·Y. Cos ·Y __ __! ___ _.!..._ + 1 

n'2 
1 

I. /2/ 

a= arcSin (n
2

{3Sin.y
2

Cos.y
1

} , /3/ 

rAe 
n1 

n1 =- - OTHOCHTenbHbiH noKa3aTenb npenoMneHH~ paAHaTopa, 
n2 

rl + r 2 rt- r 2 
EcnH r1 > r 2 > 0 H a> 0,-a y = H y = . , TO ·Y2 

1 2 2 2 

3TO 03Ha4aeT, 4TO 4aCTH~a OTKnOHeHa noA yrnoM a, OTC4HT~Bae
M~M no 4aCOBOH CTpenKe OTHOCHTenbHO HOpManH K BXOAHOH rpaHH 
nnaCTHHKH. 

2. CHnbHa~ 3aBHCHMOCTb yrnos r 1 H r 2 oT AnHH~ sonH~ A 
/scneACTBHe 3aBHCHMeCTH n1 ('A) I npHBOAHT K 3Ha4HTenbH~M Heonpe
~PnP~~nrTRM K~K R ~; T~K ~ B n. no3TOMY B 4HCTOM BHDe 3TOT Me
TOA npHMeHHM, ecnH perHcTpHpyeM~H AHana3oH AnHH sonH ~A orpa
HH4eH, HanpHMep, HHTep$epeH4HOHH~M $HnbTpOM, HO B 3TOM cny4ae 
HHTeHCHBHOCTb HB4 Mana. 

~ 

* 

A;60"44'57" 
1¥,·6"35'04' 
t,·35"00'09' 

A
2
·60"47'22' 

IP2 ·6"37'17' 
Ez.·35"00' 53' 

B HacTOR~eH pa6oTe An~ KOM
neHCa4HH AHCnepCHH HCnonb30Ba
nOCb ycTpoHCTBO c axpoMaTH4ec
KOH npH3MOH, CXeMa KOTOporo 
noKa3aHa Ha pHc.2. 

HcxoA~ H3 ypaBHeHHH, HanH
caHH~x An~ cny4a!'l nepneHAHKY'"' 

PHc.2. CxeMa qepeHKOBCKoro 
yCT],)OiicTBa c KOMneHcaTopoM AHC
nepCHH: I - PaAHaTop H3 LiF; 
2 - axpoMaTaqecKaH npH3Ma H3 
CTeKna llK-4; 3 - penepHaH 
npH3MOqKa. 

B 3THX Bhlp~eHHHX HCnpaBneHhl aBTOpCKHe oneqaTKH B COOTBeT-
CTByro~ $OpMYnax paoOThl/tl. 

2 

n 
n~pHoro BXOAa 4aCTH4~ B PaAHaTop I a = 0/ H e < 8*= arcSin...!... 

·. n 1 Sin e = n 
2 

Sin r , 
nl 

n2 Sin ( ¢ + r} = n3 Sin.y, /4/ 

n3 Sin (A- ·Yll.) == n2Sin ( v +A-¢}, 

H ycnosH~ axpoMaTH3a4HH HB4 Ha s~xoAe H3 npH3M~ ~vA A = 0, 
-1' -2 

MO*HO, KaK 3TO 6~no noKa3aHO B pa6oTe 121, npHHTH K OCHOBHOMy 
ypaBHeHH~ axpoMaTH3a4HH, HMe~~eMy B HaWHX 0603Ha4eHH~X /¢+r=X 
H R = v + ·y + r I BHA 

11. 

)_
2 

~r n s 0 s 2 
(Sinx +- Cosx) --Cos( R-x) -Sin(R-x) --Sin x == 0, /5/ 

K n2 n2 
2 

rAe 

j fln~- 1 
r .. arc Sin f3n

2 

~n2 ~ns 
K=----, 

nP. n9 

/6/ 
2 2 

1 ~01 f3 °1 ~02J. 2 2 ru=- 1-- -- fjn -11. 
jf32n:-(tJ2n~-1) nll. ff32n~ -1 n2 1 

n2 
npHHHMa~ BO BHHMaHHe, 4TO ·Y =arcSin 1-Sinx I' H pewa~ 

ll ns 
ypaBHeHHe /5/ B AHana30He 0 <X< rr/2, HaXOAHM x

0
, a 3aTeM ¢= 

= x0 - r H yron axpoMaTH3a4HH A: 

A = yl + arc tg I S¥t ( R - xo) . 

ns 
--Cos(R-x 0 ) 

De 

I. 171 

3~MeTHM,_ 4TO npH 3aAaHH~X ~l, ~n 2 H ~n3 , COOTBeTCTBY~~HX 
s~6paHHOMY AHana3oHy axpoMaTH3a4HH 'A.

1 
H Ag, peweHHe ypasHeHHH 

/5/ HaXOA~T ABa*A~: CHa4ana C nOACTaHOBKOH BenH4HH n~, D~ 
H n3 !An~ 'A1/, a 3aTeM npH n;', n2' H n3' !An~ 'A

2
/. nony4eHH~e 

3Ha4eHH~ yrnos A', A" H ¢', ¢" ycpeAH~~T. 
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6 np~MeHeHHOM ycTpoHCTBe nnocKonapannenbH~H pa,q~aTop 6~n 
e~nonHeH ~3 LiF c 3ae~c~MoCTb~ noKa3aTenR npenoMneH~R oT A 
B B~Ae 

LiF -2 -2 -5 -4 
n (A) = 1;38630 + 0,20618 · 10 A - 0,86473 • 11.0 A , /8/ 

a axpoMaT~4ecKaR np~3Ma 6~na ~3roToeneHa ~3 cTeKna MapK~ flK-4 
C 3aB~C~MOCTb~ n(A)*: 

AK- 4.. - 2.- 2 - 6 - 4 
n ~ .\.) = 1,477241 + 0,37377 • 10 A + 0,1678 • 10 .\. , /9/ 

r,qe A B MKM. 
11cnonb30BaHHaR e ycTpoHCTBe np~3Ma c A= 60°46 '1 0" ~ ¢ = 

= 6°36'10" ,qocTaTo4Ho xopowo axpoMaT~3~poeana 1164 ~ ,qnR npo
TOHOB 650 M36 /tw = 0,0191° B ,q~ana30He OT .\.

1 
= 404,7 HM AO 

A2 = 656,3 HM/. 
OnT~ManbHOH *e axpoMaT~4ecKoH np~3MOH, pacc4~TaHHOH no $op

MynaM /5/ ~ 171 np~ 3TOH 3Hepr~~. 6~na 6~ np~3Ma c yrnaM~ ¢1 = 
"' 10°52 '11" ~ A= 61°04'36" /,qnR KOTOPOH L\v= 0 ,qnR Tex *e ,qn~H 
BOflH no,q 11 = 2°/, 

3. YCTPQj;ICT60 nPH60PA, 3KCnEPI1MEHT 11 Ef.O PE3Yl1b TATbl 

Onpo6oeaH~e ycTpoHCTBa npo~3BOA~nocb Ha B~ee,qeHHOM ny4Ke 
npoTOHOB ~3 $a3oTpoHa. TpaKT ny4Ka ~ MecTo npoee,qeH~R on~Ta 
noKa3aH~ Ha p~c.3. CxeMa 4epeHKOBCKoro np~6opa np~ee,qeHa 
Ha p~c. 4. ny40K npoTOHOB /1 I c 3Hepr~eH - 650 M36' c$opM~POBaH
H~H KOflfl~MaTOpOM ,q~aMeTpOM 10 MM ~ Afl~HOH 700 MM,HanpaBflRflCR 
Ha nnocKonapannenbHY~ nnacT~HKY /3/ ~3 $Top~cToro n~T~R Ton~~
HOH 1,5 MM. 4acTb KoHyca 1164, e~we,qwaR ~3 pa,q~aTopa, nona,qana 
Ha axpoMaT~4eCKY~ np~3MY /4/, aHa e~xo,qe ~3 Hee oTpa*anacb 
nnocK~M~ 3epKanaM~ /6/ e cTopoH~ oT ny4Ka, r,qe ~ $oTorpa$~poea
nacb ABYMR $oToannapaTaM~ 113eH~T-E 11 c o61oeKT~BaM~ 11fen~oc-40 11 

/$OKYCHOe paCCTORH~e f = 85 MM, CBeTOC~fla 1:1,5/, HaCTpOeHH~M~ 
Ha 6eCKOHe4HOCTb. 

0nT~4ecK~e 3neMeHT~ YCTPOHCTBa - pa,q~aTop, axpoMaT~4ecKaR 

np~3Ma, oTKnoHR~~~e 3epKana - pa3Me~an~cb Ha no,qe~*H~x cTon~

Kax,no3eonRBW~x npo~3BOA~Tb ~x ~CT~poeKy. KoHTponb 3a ycTaHoe
KOH Ha napannenbHOCTb e~xo,qHoH rpaH~ pa,q~aTopa ~ ~cT~poso4HOH 

* TionyqeHa nyTeM annpoKcHMau;HH AaHHhlX no n ( .\.) , H3MepeHHbiX 
Ha CaMOH axpoMaTHqeCKOH npH3Me Ha roHHOMeTpe fC-5. 
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PHc. 3. CxeMa TpaKTa 
BhlBeAeHHoro nyqKa 
npOTOHOB ~a30TpOHa 
OHHH: I - KaMepa 
YCKOpHTenH; 2 - Bbi
XOAHOe OKHO; 3 -
llOBOPOTHwH MarHHT 
CIT~35; 4,5 - AY6ne
Thl MarHHTHhlX llHH3; 
6 - nepeMeHHMH Top
M03HTenb; 7 - 3a
~THaH CTeHa It= 
= 4 Ml; 8 - MarHHT 
CIT-37 AflH pa3Bopo
Ta nyqKa; 9 - AO
nonHHTenbHa.!l 3a~
Ta It - I , 5 Ml; 

10- cTanbHOH KonnHMaTop; II - MeCTO pacnono~eHHH qepeHKOBCKo
ro npJ46opa. 

~ 
i 14 1 

~ 

, 10cm , 

i...._____.j 

i"'(i'l""i 
~ 

PHc.4. YcTpOHCTBO qepeHKOBCKoro npH6opa: I - nyqoK npoToHoB; 
2 - KOnnHMaTop; 3 - nnocKonapannenbHhlH paAHaTop H3 LiF; 4 -
axpoMaTHqecKaH npH3Ma H3 cTeKna llK-4; 5 -penepHhle npH3MoqKH; 
6 - nnocKHe OTKnoHH~e 3epKana; 7 - ~oToannapaThl; 8 - ~oTo
nneHKa; 9 - npoeKTOphl Afi.!l HaHeceHHH penepHhlX MeToK; 10 - pe
rynHpyeMbie cTonHKH; I I - HBq; I 2 - cBeT oT penepHhlX PHCOK. 
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PHc.5. CxeMa pa6oTM penepHoro 
ycTpoAcTsa: 1 - nHHsa; 2 -
Y3Kan ~enb; 3 - naMnoqKa. 

rpaHH axpoMaTH4eCKO~ npH3M~ 
ocy~ecTan~nc~ c noMo~b~ aBTo
KOnnHMaTopa OT onTH4eCKOro 
rOHHOMeTpa re-s. To4HOCTb 
YCTaHOBKH 6~na - ± 30 11

• 

HaKnoHHoe naAeHHe ny4Ka 
npOTOHOB Ha paAHaTOp ocy~eCT
Bn~nOCb nOBOPOTOM nnaT$0PM~ 
CO BCeMH OnTH4eCKHMH 3neMeH
TaMH /KpoMe $oToannapaToB/ 
OTHOCHTenbHO ~eHTpa axpoMa
TH4eCKOH npH3M~. XoA ny4eH 
~4 B 3TOM cny4ae, a TaK*e 
xapaKTepH~e H3MeHeHHR nono*e
HHR 11AYr 11 HB4 OTHOCHTenbHo 
penepoe B $OKanbHOH nnoCKOCTH 
06~eKTHBOB noKa3aH~ B HH*HeH 
4aCTH pHc.4. 3Ha4HTenbH~e yr
n~ B~XO~a 1184 OTHOC.~TP.nbHn 
HOpManH K B~XOAHOH rpaHH npH3-
M~ 3aTPYAHRnH HX H3MepeHHe. 

~ ' 

PHc.6. ITosHTHBHMe Hso6p~eHHH HBq, saperHcTpHpoBaHHMe 
~oToannapaTaMH B o6oHX nneqax YCTPOHCTBa, Hso6p~eHHoro 
Ha pHc.4 npH pasnHqHMX yrnax HaKnoHa a. llneqo I /~oToan
napaT 1/. llneqo II /~oToannapaT II/. CTpenKH yKasMBa~T 
nono~eHHe penepHMX MeToK. 
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no3TOMY Ha 3T~ rpaH~ HaKne~aan~Cb penepH~e npH3M04K~ C yrnaMH 
e1 = 35°00'09, H £ 2 = 35°00'53" /eM. PHC.2/. BHeWHHe HX rpa
HH npOCBe4HBanHCb napannenbH~M~ CBeTOB~MH ny4KaMH OT ABYX pe
nepH~X npoeKTOPOB, CXeMa pa60T~ KOTOP~X noKa3aHa Ha PHC.5. 
B pe3ynbTaTe noAcBeTKH ~enH npoeKTopa a ~oKanbHOH nnocKocTH 
o6beKT~aoa nony4anHCb ABe penepH~e p~CK~, cpeAHee paccToRHHe 
Me~AY KOTOp~MH COOTBeTCTBOBano nono~eHH~ npOCBe4HBaeMO~ rpaHH 

nP~3M04KH. , ~ 
np~ 3KCnOHHpoaaH~~ YCTPO~CTBa Ha ny4Ke npoTOHOB npH pa3nH4- i( 

H~X yrnax HaKnOHa a /OTC4eT yrnoB npOTHB 4aCOBOH CTpenKH/ ~~ 
a o6o~x ~ToannapaTax nony4an~cb H3o6pa~eHHR HB4, npHBeAeHH~e ' 
Ha p~c.6. ~OTOMeTpH4eCKHe KP~B~e 3THX H306pa~eHHH noKa3aH~ 
Ha p~c.], a OAHa ~3 $OTOMeTp~4eCKHX KPHB~X B 6onee KpynHOM 
MaCWTa6e np~BeAeHa Ha p~c.8, Ha KOTOPOM YKa3aHa npHHaAne~HOCTb 
OTAenbH~x n~KOB. CpeAH~e paccTORHHR t 1 H f 2 Me~AY 4epeHKOBCK~-
M~ nHKaM~ /1/ H cpeAHe~ n~HHe~ Me~AY penepaMH /2/ ~ /3/ RBnR~T-
CR ~cxoAH~M~ np~ pac4eTe aenH4HH fJ H a • A.nR OAHO.:i H3 3Kcno3H-
~HH /29.6.1986/ OHH npocyMMHPOBaH~ B Ta6n.1. 
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PHc.8. ~oToMeTp~ecKafl KpHBaH AUH cnyqaH a= 0: I - nHK 
HBq; 2 - penepHWe pHcKH; 3 - nono~eHHe BHemHeA rpaHH pe
nepHoA npH3MOqKH. 

-~ 
't 

Ta6/lu11a 1 

Yron HaKno
Ha, a 

~oToannapaT I (ell ) , 
MM 

~oToannapaT II (f
2
), 

MM 

00 
I o 

20 
30 
40 

5, 19 
7,59 
9,92 

12,48 
14,71 

0WHOKH H3MepeHHA COCTaBnHnH ll£1 = /l£2 

4. 06PA60TKA PE3YflbTATOB H3MEPEHH~ 

5,67 
3, 17 
0,57 

-2,41 
-5, I 05 

±0,03 MM. 

B CBR3H c A06aaneHHeM axpoMaTH4ecKo~ nPH3M~ K npHH~HnHanb
HO~ CXeMe ycTpO~CTBa /pHC.1/ onpeAeneHHe CKOPOCTH {J H yrnoB a 
TaK~e Mo~Ho npoaecTH 4epe3 yrn~ r

1 
H r

2
: 

Sin r 
2 

= ~ Sin ¢ (Sine ctg ¢ 
1. n

2 
1,2 1,2 1.,2 

I 0~ _ Sin2 e ) ' 
- 1,2 - 2 
n~ 

/10, 

rAe 

stne 
1 ,2 

n2 
=- SinA (-Sinl/1 

n
3 

1,2 1,2 

fn2 
ctgA +J-2--Sin 

1,2 2 
n2 

"'12), . 
a 

1T 
1/1 ---{m1 2 21 2 +e1 2)' 1,2 2 • • • 

rAe m1 ,2 - KanH6POB04H~e K03~HLIHeHT~* ( rpaA/MM], £ 1 ,2 - yrn~ 
penepH~x npH3M04eK. 

* llpH HaKnOHe nyqKa qaCTH~ no qaCOBOH CTpenKe OT HOpManH 
K BXOAHOH rpaHH PaAHaTopa /noBOPOT BCeH OllTHqecKOH CHCTeMhl npo
THB qacOBOH CTpenKH, KaK llOK333HO B HHKUeH qaCTH pHc.4/ llHK 
1-IBq BO BTOpOM nneqe 6yAeT nepeMem;aThCH 11BHYTPh11 penepHbiX MeTOK, 
a npH nepexoAe ero qepes ~eHTP Me~y HHMH npH B~HcneHHH yrna 
,P2 3H3K nepeA llPOH3BeAeHHeM m2f2 B ~OpMyne /10/ H3AO H3MeHHTh 
Ha oopaTHWH. 
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OAHaKo onpeAeneHHe ~ H a, KaK oKa3anocb, npo~e npoH3BOAHTb 
4epe3 yrn~ naAeHHR HB4 Ha rpaHb nnocKonapannenbHoro paAHaTopa, 
T. e. 4epe3 yr n~ '411 = fJ + a 1>1 '412 = () - a • 

B 3TOM cny4ae a H ~ onpeAenRIOTCR He3aBHCHMo APYr oT APYra 

a= 

n2 

l = + [ 1 + Cos ( ·41
1 

+ 41
2 

) ] , /TT/ 

. n2 
rAe 41~., 2 = arcSin {n Sinr 1,2 I , a r1,2 onpeAeflRIOTCR TeMH me 

1 

<t>opMynaMH /10/. 
AxpoMaTH4eCKHH KOMneHcaTop AHCnepcHH e HawHx ycnoBHRX npH 

WHPOKOM cneKTpanbHOM AHana3oHe HB4 H 3Ha4HTenbH~x yrnax oTKno
HeHHR I- 3 ° +5°/ 4aCTHL4 OT HOPManH K nnocKOMY paAHaTopy H3-3a 
OCTaT04HOH AHCnepCHH BTOporo nOPRAKa o6ecne4HBaeT T04HOCTb H3-
MepeHHR 3HeprHH nHWb - 0, 5 M3B. flY4WYIO T04HOCTb c y4eToM cneKT
pa HB4, a TaKme cneKTpanbH~x xapaKTepHCTHK o6DeKTHea H <t>oTo
nneHKH MOmHO nony41>1Tb MeTOAOM o6paTHOH 3aAa4H. 

AnR onpeAeneHHR napaMeTpoe a 1>1 ~ Hcnonb3oeaewerocR e on~Tax 
ny4Ka npOTOHOB MHHI>1MH3HPOBanacb <I>YHK1,41>1R OTKflHKa CfleAyiO~ero BH
AC\= 

2 2 . 
L(a.~)=££:!-t!(a,~)] +U~-t~(a.~)] , I 1 '21 

rAe fl 2 (a,~)- MOAenbH~e <I>YHK1,41>1H 0601>1X nne4 npa.16opa. 3Ha4eHHe 
MOAenbHOH <I>YHK1,41>1H onpeAeflRflOCb KaK KOOPAHHaTa 1,4eHTpa TRmecTH 
4epeHKOBCKoro H3o6pameHHR Ha <t>oTonneHKe AflR AHana3oHa AnHH 
eonH, orpaHH4eHHoro e AflHHHoeonHOBOH o6nacTH npeAenoM ee cneKT
panbHOH 4YBCTBHTenbHOCTI>1, a CO CTOPOH~ KOPOTKHX AflHH BOflH - o6-
pe3aHHeM nponycKHOH cnoco6HoCTH o6DeKTHBa. MHHHMH3a1,4HR <I>YHKL4HH 
oTKnHKa no napaMeTpaM a H ~npoBOAHnacb c noMo~biO nporpaMM~ 

MINUJTI~/. Pe3ynbTaT~ pac4eToe npeACTaeneH~ B Ta6n.2. 
B Ta6n.2 a 3AA·o6o3Ha4aeT 3aAaHH~H /rpy6o/ e 3KcnepHMeHTe 

yron HaKnoHa ny4Ka, a a 8 - T04HO H3MepeHH~H yron. 
CpeAHHe 3HeprHH n~OTOHOB B 1,4eHTpe paAHaTopa COCTaBHflH B ce

aHCe 29.6. 1986 r. E = 649,29 M3B, a e ceaHce 12.6. 1987 r. -
E = 653,34 M3B. C y4eToM 3aMeAneHHR npoTOHOB c 3HeprHeH 
650 M3B B LiF TOfl~HHOH 1 ,5 MM /cornacHo Ta6mu/41 -
5,21 M3B/cM/ CpeAHHe 3HeprHH npOTOHOB B 3THX ceaHcax COOTBeTCT
BeHHO cocTaBHnH 649,68 H 653,73 M3B. MaKCHManbH~H pa36poc 
3HeprHH OT 3KCn031>11,4HH K 3KCn03H1,4HH /KaK 3TO BHAHO H3 Ta6n.2/ 
B KamAOM ceaHce COCTaBHfl ~max = 1 , 0 M3B. 

C Y4eTOM 3Toro 06CTORTeflbCTBa HaCTOR~He H3MepeHHR HaXOARTCR 
e xopoweM cornacHH c H3MepeHHRMH, npoeeAeHH~MH B Tex me ceaH
cax pa6oTbl, Ho APYrHM 4epeHKOBCKHM MeTOAOM /KoM6HHHpoeaHH~Mf/5( 
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Ta6.1ZU71a 2 

,[(aT a a 3&.Q. f 1 ,MM f 2 ,MM T, MsB a:,pap, a: ,rpa,u; 

oo 5,19 5,67 649,18 -0,0017* -0°5'50"* 
JO 7,59 3' 17 649,08 0,0147 0°50'25" 

29.6.1986 20 9,92 0,57 648,96 0 '0311 1°46,48, 
30 12,48 -2,41 649,26 0,0494 2°49'46" 
40 14,71 -5,10 649,99 0,0655 3°45'11" 

oo 6,02 5,62 653,21 0,0012 0°4'19" 
]0 7,87 3,65 652,81 0,0130 0°48 '23" 
20 10,58 0,85 653,93 0,0325 1°51'54" 12.6.1987 
30 13' 13 -2,31 653,41 0,0515 2°56'59" 

* 3HaK MHHYC 03HaqaeT, qTQ nyqoK OTHOCHTenbHO HOpManH K BXOA-
HOH rpaHH pap,HaTopa ohln OTKnoHeH B ropH30HTanbHOH nnocKOCTH 
npOTHB qacoBOH CTpenKH. 

5. OWH6KH H3MEPEHH~ E H a 

0wH6KH,BflHRIO~He Ha T04HOCTb onpeAeneHHR 3HeprHH (6E) H Ha
npaeneHHR ny4Ka (6a) , B AaHHOM MeToAe MOmHO noApa3AenHTb 
Ha npH60pH~e H 3KCnepHMeHTaflbH~e. nepe~e CBR3aH~ C HeonpeAeneH
HOCTRMH B onTH4eCKHX xapaKTepHCTHKax, KOTOp~e npoCYMMHPOBaH~ 

e Ta6n.3. 

Ta6.1ZUZ1a 3 

IIapaMeTp Ben~HHa ~, M3B 6a 

6A ±5'' ±0,022 ±3,0" 
6¢ ±5" ±0,012 ±2,0" 
6nL1F ±4·10- 5 ±0,05 ±7 ,o, 
6nAK-4 • ±4·10- 5 . ±0,028 ±4,0" 
6.! ±5" ± 0,01 ±I" 

CpeAHeKBaApaTHqHble: 6E = ± 0, 063 M3B; 6a = ± 9 . 

0CHOBHOH me BKflaA B ~ H 6a BHOCRT 3KCnepHMeHTanbH~e no
rpewHOCTH, CBR3aHH~e C OWH6KaMH onpeAeneHHR paCCTORHHH f1 H f 2 

11 



C nOMO~b~ $OTOMeTp~poeaH~R YepeHKOBCK~X ~306pa*eH~H H penep
HbiX MeTOK. 

B o6~eM e~.qe lr 1 #r2 ~ ~f 1 # ~£ 2 I aHanHT~YecK~e Bblpa*eH~R 
AfiR Bb14~CneH~R ~ f3 ~ ~a ~Me~T B~A 

n2{3 
3 

{ 2 [ Sin 2r1 (Sin
2
r2 - nJ.

2 
)
2
]2 

~ f3 = ( M 2) Cos r Sin r
2 

- ~ + 
4 1 2M . 

+(M2)2 [cosr Sinr Sin2r2(Sin2r1 -n'2) 
2 1- -- 11 

2M rr. 
~a= n2f3 { ( Ml )2 Co~_2\~_< ~~2>2_cos:~--}l/2 

4-n~f3 2 (Sinr1 -Sinr2 )
2 

r.qe 

M = I Sin 2 r Sin 2 r - n ' 2 ( Sin 2 r + Sin 2 r ) + n ' 4 1112 
ll 21 1 2 1 • 

a 

,. 

1131 

1141 

m M Sin(£ +m £ )t n Cos(£ +m £ ) SinA } 
A. _ 1,2 1.2 1,2 1.2 1,2 C A 2 li,2 1,21,2 1,2 
L» - -- OB 2+ - -1>,2 c 1, osr 

1,2 )n~-n~Cos 2(£ +m £ ) 
I -· . v

1
•
2 

) • 1,2 1,2 1,2 

x \. Cos¢ + ~Sln ¢
1 2 1,2 • j 

1- v~.2 
r.qe 

v1.2 
SinAl 2 /2 2 2 

= -Cos(£11 2+m1 2e,, 2) CosA1 2+----!-Jn3 -n2 Cos (£
1 2

+m £
1 

). 
• • .. • , n , 1,2 ,2 

' 2 

BblnonHeHHble no 3n;M $opMynaM pacYeTbl .qnR M 1 = M. 2 
.qa~T cne.qy~~~e eenHYHHbl: 

M: = ±0,2 M3B 

~a= ±0°0'22" 

-5 
(~{3 = ±5,4·10 ), 

( ±1 , 1 · 1 0- 4 pa.q ). 

±0 ,03 MM 

C Y4eTOM OWH60K, npHBe.qeHHbiX B Ta6n.3, CYMMapHble Cpe.qHe
KBa.qpaT~4Hble OWH6KH paBHbl ~ = ± 0, 2 M3B, a ~a= ± 24". 
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6. OnPE~E~EHKE nPOCTPAHCTBEHHOrO no~O~EHHH 
nY4KA nPOTOHOB 

B oTAenbHOM 3KcnepHMeHTe np~ 11HopManbHOM11 I a = 0° I naAeH~~ 
nyYKa YacT~4 onpeAenRnocb AeHCTB~TenbHoe 3HaYeHHe yrnoe a 
B ABYX nnOCKOCTRX: B ropH30HTafibHOH - ax H BepTHKafibHOH - a; 
PeaynbTaTbl ~aMepeHH~ npHBeAeHbl a Ta6n.4. 

IIonoJKeHMe 
YCTPOHCTBa 

ax 

ay 

a j 2 2 
ax+ ay 

Ilne<ro I , 
2 

1
, MM 

6,02 

6,30 

Ilne<ro II , 
e

2
, MM 

5,62 

5,46 

-.. Ta6.t!UU,a 4 

BenM<rMHa a , pa,n; 

I ,30·10-3 

2, 75·10-3 

0°04 '28, 

0°09 '27, 

3·10-3 pa,n; (0°10'18"). 

C Y4eTOM 3HaKOB ax H ay npOCTpaHCTBeHHaR Opl1eHTI1pOBKa ny4Ka 
B 3TOH 3KCn03114~H COOTBeTCTBOBana p~c.9. Ha PHCYHKa BHAHO, 4TO 
ecn11 CMOTpeTb npoTHB ny4Ka, TO OH 1 ~en11 Bneso-BH~3. 

L;F 

PMc.9. IIpocTpaHcTBeHHaH 
OpMeHTMpOBKa ny<rKa npOTO
HOB OTHOCMTellbHO HOpManM 
ii K pa,n;MaTopy LiF . 

* ~ B 3TOM cny<rae Bee ycTpoiicTBo noBopaqMnanocb npoTMB <racoBoM 
CTpellKM OTHOCMTellbHO OCM nyqKa Ha 90° /~ToannapaT I llOA nyq
KOM/. 
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B aaKn~4eHHe aBTop~ 6naroAaPRT H.H.ne6eAeBa aa Ka4eCTBeHHoe 
HaroToaneHHe paanH4H~x yanoa yCTPOHCTBa, noAroTOBKY ero K pa-
6oTe H y4aCTHe B ceaHcax H3MepeHHH, P.B.CTonynHHY aa ~oToMeT
PH4eCKHe H3MepeHHR H nOMO~b B O~pMneHHH pa60T~. 
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6YAAwoaa c.~ .. 3penoa B.n., KY3bMHH E.C. 
4epeHKoaCKH~ cnoco6 OAHOapeMeHHoro onpeAeneHHA cpeAHe~ 
3HeprHH H HBnpaaneHHA ny4Ka npOTOHOa C 3HeprHeH 650 H38 

PIJ-88•485 

B pa60Te npHaOAATCA peaynbTaTW HCnwTaHHH 4epeHKOacKoro cnoco6a OAHOapeMeH
Horo H3MepeHHA CpeAHeH 3HeprHH H HanpaaneHHA KonnHMHpOaaHHoro nY4Ka npOTOHOa 
650 HaB OT ~30TpOHa na6opaTOPHH AAePHWX npo6neM. C 4enb~ nOHH*eHHA Tpe6oaa
HHH K HHTeHCHaHOCTH ny4Ka npoToHoa perHCTPHpoaanocb H3ny4eHHe BaaHnoaa - 4e
peHKoaa /HB4/ a WHPOKOM AHBna30He AnHH aonH, a BnHAHHe AHCnepcHH paAHBTOpa 
H3 L IF YCTpaHAnocb axpoMaTH4eCKOH nPH3MOH H3 .cTeKna nK-4 . npHaOAATCfl ypaa
HeHHA H ~OpMynw AnR paC4eToa napaMeTpoa TBKOH CHCTeMW. PeaynbTaTW HCnWTaHHH 
TaKoro YCTpOHCTaa noKa3anH, 4TO cpeAHDO 3HeprH~ npOTOHOa MO*HO OnpeAenHTb 
C T04HOCTbO 6E = ±0,2 H38 H OAHOapeMeHHO yron HBKnOHa ny4Ka C T04HOCTb~ 
6a• ±25". 

Pa6oTa awnonHeHa a na6opaToPHH RAePHWX npo6neM OHRH. 

fipenpHHT 06loeAHHeHHOr'O HHCTHT)'TB ~epHLUt HCcneAOBBHHA. Jly6Ha 1988 

nepe&OA H.H.noTanosa 

Budyashova S.Vu., Zrelov V.P., Kuzmln E.S. PIJ-88-485 
The Cherenkov Method of Simultaneous Determination 
of the Hean Energy and Direction of the 650 HeV Proton Beam 

The paper presents the results obtained In the test of the Cherenkov me
thod for simultaneous measurement of the mean energy and direction of a col
I lmated 650 HeV proton beam from the phasotron of the Laboratory of Nuclear 
Problems. To make requirements to the proton beam Intensity less strict, the 
Vavilov-Cherenkov radiation (VChR) was registered In a wide range of wave
lengths, and the LIF radiator dispersion effect was el lmlnated by an achro
matic LK-4 glass prism. Equations and formulae are given to calculate para
meters of a system I ike this. The test results have shown that the mean 
energy of protons can be determined with an accuracy of ~ = ±0.2 HeV; at 
the same time the beam obi ique angle Is mea,ured with an accuracy of 6a= 
·±25-. 

The Investigation has been performed at the Laboratory of Nuclear Problems 
JINR. 
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