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1. BBE.QEHI1E 

B cny4ae paaHoMepHoro .QBHmeHHR aapRmeHHO~ 4aCTH4bi,B 6earpaHH4-
HO~ npoapa4HO~ cpe,qe c noKaaaTeneM npenoMneH!-1R n co cKopocTbiO 
$>n-1 yrnos~e pacnpe,qeneHHR HHTeHCHBHOCTH H3ny4eHHR BaeHnosa-
4epeHKosa /1184/ AnR O,QH0!1 .QnHHbl BOnHbl npe,QCTaBnRIOT co6oi:\ fi -<!JyHK-
41-110, T.e. H3ny4eHHe HCnycKaeTCR TOnbKO llO,Q O,QHHM yrnoM 8, onpe
,qenReM~M cornacHo TeOpHH TaMMa-<l>paHKa/1/ o6~eH3BeCTH~M s~pameHH
eM cos I\== 1/nA.$. O,qHaKo a peanbHOM cny4ae HcnycKaHHe 1184 npoHc
XO.QHT C orpaHH4eHHOro y4aCTKa TpaeKTOpHH 4aCTH4bl, B peaynbTaTe 
4ero yrnoswe pacnpe,qeneHHR HB4 cy~ec;seHHO H3MeHRIOTCR. 

3a,qa4a 06 H3ny48HHH paBHOMepHO ,QBHmy~erOCH 3apR,Qa Ha KOH84HOM 
y4acTKe TpaeKTOPHH 6bma peweHa TaMMOM /2/ e~e a 1939 rOAY. Cor nac
HO 3TO~ pabOTe noTepH 3Hepri-1H 4aCTH4811 Ha nyTH e onpeAenRIOTCR 
BblpameHHeM 

rAe 

W == 2e2 $2 
lTC 

TT 

00 r nJ(<U)d<U, 
0 

J(<U) = f q2(<U) sin30d0, 
0 

q(<U) =sin{ ~~(1--$ncosO)l/1-$n cosO, 

/1/ 

/2/ 

/3/ 

<U - KpyroBaR 4aCTOTa, e - 3apRA 4aCTH4bl H V- ee CKOpOCTb, 0 -
yron H3ny4eHHR, n - noKaaaTenb npenoMneHHR. 

Bnepswe 3TH swpameHHR aHanH3HposanHCb noyCOHOM/3~ a TaKme A~T
KeHOM H ,Qp/41, B TOM 4HCne H 3KCnepHM8HTanbHO. 11HTepeCHWe BWBO,QW 
OTHOCMTenbHO noporoewx xapaKTepHCTHK 6wn1-1 c,qenaHw a pa6oTax <l>paH
Ka H Ko6aesa /6-71. TaK, s 3KcnepHMeHTanbHol1 pa6oTe /6/ 6bln o6Ha
pymeH 3¢¢eKT 6ecnoporosocTH 1184, a s pa6oTe 171 o6pa~eHo BHHMaHMe 
Ha He06XO,QMMOCTb I-13MeH8HHR llOHRTMR nopora 1184 C y4eTOM TOn~HHbl 
paAMaTopa. 0,qHaKO B 3THX pa6oTaX aHanH3HpOBanHCb B OCHOBHOM TOn

~MHW pa,qHaTopos, cpaBHMMwe c ,qnHHO~ sonHw H3ny4eHHR A. KaK peanb
HO npOHCXO,QHT M3MeHeHHe MHTeHCHBHOCTH 1184 B ra30BWX nOpOrOBWX 
C4eT4HKax (f >>A), HcnonbayeMbiX s ¢H3M4eCKHX 3KcnepHMeHTax Ha 6onb
WHX YCKOpHTenRX, nOKa3aHO B HaCTOR~e~ pa6oTe_4HCneHHWM M8TO,QOM. 
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II. PAC4ETHbiE <l>OPMYnbl 

nocne no,QcTaHOBKM e~pameHMR 121 1-1 131 e 111 nocneAHee npMHM
MaeT BMA 

2e 
2 

{3
2
n " 2 I rr f I sin 3 e d8 

--- { sin --·(1- {3n cosO) ·, 
rrc o {3 ..\ (1 - {3n cosO) 2 141 

dW 
-·= 

dcu 

r,Qe {3 = ...2. . 
c 

4MCI10 KBaHTOB, MCny!lleHHblX B MHTepsane AI1MH BOI1H d..\, paBHO 

·2t" nfl SID ----
2 1T 2 fcp 

dN ·= _ ~ [ sin2 ed0, 
d..\ ,\3 0 ~~ Ef_l2 

2 ec!J 

151 

e2 {3n,\ 
r,Qe a = -, f,t,= - ·-~-- ·- TaK Ha3biBaeMaR 30Ha $OpMHpOBaHMFI, 

he 't' 2(1- n_ -~- "' 

dO = 2rr sine de. lh BblpameHMR I 51 BMAHO' 4TO BillA yr IlOBblX pacnpe,qene
HMR MHTeHCMBHOCTM HB4 ,QnR OAHOR AI1HH~ sonH~ onpe,QenReTc~ s OCHoa-

HOM ¢YHK4Hei1 THna {Sin X J
2
, XOpOWO M3BeCTHOi:\ 1-13 3a,Qa4 no AH¢paKL\Hi.1 

X 

CBeTa. 
AnR npoBe,QeHHR 4HcneHHWX B~4HcneHHR ¢opMyny 151 6onee YA06Ho 

npe,QCTaBHTb B BH,Qe CYMM~ HHTerpanoe OT,QeilbH~X nHKOB ¢YHKL\HH 

sin2 (" !!L) I ( nne ) 2 
T f¢ 2rcp 

r,Qe 

dN = _ 2afrr I. 
d,\ ,\2 k. 

k + 1 
· f I 1- [ 

k 

k= nf --= 
2fcp 

(1- {3ncos8)f. 

{3>.. 

e- k..\f3 J zl 
{3nf 

sin2 krr 
(krr )2 

dk, 161 

nepeMeHHaR k npM 4ei104HCI1eHHbiX 3Ha4eHHFIX onpe,QenReT rpaHHL\bl 
yrnoebiX pacnpe,QeneHHA OT,QenbH~x nHKOB BblpameHHR 161. TaK, HanpH
Mep, 3Ha4eHHFI k = -1 H k = + 1 orpaHH4HBaiOT nonomeHHe OCHOBHOrO -
L\eHTpanbHOrO - nHKa, MaKCHMaflbHOe 3Ha4eHHe KOTOporo HaXO,QHTCFI 
e6n11av. eenH41-1Hbl k "'0. 3Ha4eHHfl k = + 1 11 k .. + 2 onpeAeilRIOT nonomeHHe 
nepsoro npaeoro n11Ka, a k -=-2 11 k=-1 - nonO>f<eHHe nepeoro neeoro 
n11Ka 11 T.A. 

2 

' 

' 

f •• 

~ l'o\ 

I 
! 

! 

nepeXOA OT yrnoe 6 K nepeMeHHOA k H Hao6opOT MOmHO OCY!lleCT
BHTb C noMO!llb~ B~pameHHA 

k = e (1-@n cos e) 
{3..\ . ill 

cos e.,. ...!... k..\ 
. {3n -·~. 171 

H3 ¢opM~flbl 171 cneAyeT, 4TO AHana30Hy yrnos 0°5.0~J80° COOT
BeTCTByeT AManaaoH 8enH4HH k 

f(l - §n) ·< k < q1 + §n) 
{3..\ - -· {3'A.· 18! 

Hyn11 B yrnoB~X pacnpeAeneHHFIX MHTeHCMBHOCTH COOT8eTCTBYIOT 
4enbiM 3Ha4eHHRM nepeMeHHoi1 k 11n11 me yrn~M, onpeAenReMbiM e~
pameHMeM 

k 1 k'A 
cose = - ±-, /9/ 

min fjn nf 

rAe k = 1 ,2,3, ... 
nonomeHHe OTAeflbHbiX MaKC11MYMOB 8 yrn080M pacnpeAeneHHH npM-

6nH3HTeflbHO onpeAenReTCFI COOTHOWeHHeM 

cose" •;;:;_1_+(2k+1)..\ 
max {3n - 2nf /10/ 

III. PE3YnbTATW PAC4ETOB 

Pac4eT~ npoBOAHflMCb AflR noporoeoro 4epeHKoecKoro c4eT4HKa 
AflMH,OA 4 MeTpa, HanonHeHHOro 803AYXOM, H 1T -Me30HOB C' MMnynbCOM 
40 r3B/c. Ko3¢<l>H4HeHT npenoMneHHFI n 8bi4HCflFiflCFI no cpopMyne 
n = 1 + Kp, rAe K

0
= 2, 919 ·1 0 - 4 AnR HOpManbHoro AasneHHR 1-1 t "" 6 OC 

lnpM A = 4000 A /. 

1. Yrno8ble pacnpeAeneHHR HB4 swwe nopora B03HMKHoBeHHFI 

,Ha p11c. 1 npH8eAeH BHA yrnoeoro pacnpeAeneHHR HB4 /npH AaBne
HMH p = 1 aTMI, KOTOpOe 3aHHMaeT ofinaCTb yrnOB OT 8 = 0° AO 6>90°. 
HHTeHCHBHOCTb HB4 npH YAaneHHM yrna e OT OCH08Horo 4epeHK08CKQ
ro MaKCHMyMa peaKo naAaeT lnpH6nH3HTenbHO Ha 10 nopRAK08/.B AeA
CT8HTenbHOCTH yrnoeoe pacnpeAeneHHe cocTOHT M3 6onbworo 4Hcna 
MaKcHMYM08 /-10 7/. PacKpwToe yrno8oe pacnpeAeneHMe HB4 e paAoHe 
4eHTpanbHOro MaKCHMyMa /npH p = 0,0219 aTM/ npHBeAeHO Ha pHC.2. 
BHAHO; 4TO no o6e CTOpOHbl rna8HOro MaKCHMyMa pacnonaraiOTCFI MaK~ 
CHMYM~ 8~CWHX nopR,QKOB. HanH4He 8TbpM4HbiX MaKCMMyMOB FIBnReTCFI 

CneACTBHeM HanH4HFI AH¢paKL\MOHHOrO MHOmMTeilR BM,Qa ·sin 2X · 8 cpopMy-
x2 
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Puc. I. Yrnoaoe pacrrpegeneHue quc
na ¢oTOHOB H3nyqeHHH Baaunoaa-qe
peHKoaa, B03HHKaiOll\ero OT qacTHIJ; 
c ~rr/4b fsB/c/ = 0,99999395 B ra
soaoM rroporoBOM qepeHKOBCKDM cqeT
qHKe ATIHHOH f = 4 M, HaiTOTIHeHHOM 
B03AYXOM ITpH p = I aTM H t = 6°C. 
/IlnaBHaJI KpHBaJI OrH6aeT BepiiiHHbl 
OTgenhHb!X MaKCHMYMOB yrnoBoro pac
rrpegeneHHJI/, 

~-· 

1o" 

10-1 

102 

nax !6! M /7/. EcTeCT8eHHO no3TOMY 
3TH no6oYHWe MaKCHMYMW HaS8aTb Ye
peHK08CKMMH MaKCMMyMaMH BWCWMX no
PRAK08. nonomeHMR MaKCMMYMOB OT
AenbHWX nMK08 npHMepHo onpeAenR~TCH 
¢opMyno~ /10/. 

¢MSHYeCKaR npMYHHa 80SHMKH08eHHR 
YepeHK08CKMX MaKCHMYM08 8WCWMX no

PRAK08 COCTOMT B TOM, YTO npH KOHeYHO~ AnMHe paAMaTopa KOrepeHT
HOe cnomeHHe sonH npoHCXOAHT He TOnbKO noA yrnoM 8 = arccos(~n) -1 

/k=0,T.e. npH paSHOCTM ¢as, pa8HO~ Hyn~/, HOM nOA APYrMMH yr-

naMH, KOrAa paSHOCTb ¢as AOCTMraeT nonyl\eJlbiX BenMYMH (2k + 1) 'IT 

/eM. ¢opMyny /6//. 

2. ~sMeHeHMe yrno8wx pacnpeAeneHM~ 
npM nOAXOAe K nopory "csepxy" 

2 

npM nnaBHOM KSMeHeHHR AaBneHMR B03AYXa B C4eTYHKe MaKCMMYMW 
BWCWHX nOpRAK08 nocneAOBaTe!lbHO HCYesa~T, KaK 3TO BHAHO M3 cpa8-
HeHI-1R pVIC.2 H PMC.3a In = 1,0000062, p == 0,0212 aTM/. npVI n = 
= \,0000061 OT l\eHTpanbHoro nV!Ka ocTaeTCR 3/4 ero nepsoHaYanb
HO~ 1111-tPVIHbl 8 OCH08aH!-1M /pVIC. 36/. POBHO nonOBV!Ha OT Hero OCTaeT
eR np1-1 n = 1, 000006044 /pHe. 38/. Ha pHe. 3r oT l\eHTpanbHOro MaK
CMMyMa oeTaeTefl TOJlbt<a 1/4 I n = 1,0000060/. 

Ba)f(HQ OTMeTHTb, YTO npH 06lJ.IenpHHRTOM no pore (~n"' 1), eoOTBeT- ~ 

eTBY~UieM pV!e.3s, M HV!)f(e era OeTaeTeR e111e 3HaYV!TeJ1bHaR YaeTbKaK 
l\eHTpaJlbHOrO MaKeV!MyMa, TaK H Beex npaswx ~>D MaKeVIMYMOB Bwe
WVIX nopRAI<OB. 3aMeH1M TaKme, YTO eHMMeTpMR ¢yHKL\I-1H sin2kx/(kx)2 
OTHOeV!TeJlbHO XaQ /l\eHTpaJlbHW~ MaKeMMyM/ HeeKOJlbKO HapywaeTefl 
sa eYeT MHOmHTeJlR Sin20 /eM. ¢0PMY11Y /6//. 3Ta aeV!MMeTPHR AJ1R 
enyYaR Bb~e nopora /6onbWHe yrnw 0/ ManosaMeTHa Ha pHe.2. 0AHa
Ko B6J1VI3VI nopora B eBR3VI e TeM, 4TO () 6J1V13KO K Hyn~, MHOmHTenb 
·sin 20 oKaabtBaeT Ha BHA yrnosoro paenpeAeneHVIR eylJleeTBeHHoe BJlVIR
HMe /pV!e.3a/. ~. KaK eneAeTBVIe 3Toro, nonomeHV!e l\eHTpanbHoro 

4 

" 
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d'N 
dXdGA I 

I 
10' 

lo'l 
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Puc.2. Yrnoaoe pacnpegeneHHe quc
na ¢oTOHOB yJ:Bq llpH p ·= 0, 0219 aTM 
B6TIH3H IJ;eHTpaTihHOro MaKCHMYMa. 

MaKeMMyMa s6nMSH nopora He nOAYM
HReTeR 60J1bWe HSBeeTHOMY 3aKOHY 
COS0~a.x =1/~n, a npM6J1M3MTeJ1bH9 
eneAyeT SaBMeHMOeTI-1 fJO =·1/ y , 

()0 =· _!_. 
max Yn • 

rAe 

y = n 
1 

.,f{i3n)2 -l ' ·. 
\ /11/ 

3. Yrnoswe paenpeAeneHHR VISJlyYeHMR HV!me nopora 

HaYaJlbHaR eTaAMR 3TO~ eHTyal\HVI npHBeAeHa Ha pV!e.3r, eJleAy~

lJ.IVIe - Ha pMe.4a M 6. KaK BVIAHO HS HVIX, e AanbHe~WMM yMeHbWeHV!eM 
"n" npOV!eXOAMT nooYepeAHOe VICYe3HOBeHV!e npaswx MaKeHMYMOB, 
eHaYana HVISWMX /pMe.4a/, a saTeM Bee 6onee BWCOKMX nopRAKOB. 
BnMRHMe MHOmVITeJlR ~n2() 3AeCb npORBJlReTeR 8 TOM, YTO MaKCMMYM 
crnameHHoro yrnosoro pacnpeAeneHMR nepeABHraeTCR K 6onbWVIM yr
naM () B COOTBeTeTBMM C BbiWenpV!BeAeHHO~ Sa8MeHMOCTb~ () = 1/y' 

· max n• 

rAe y~ = 
1 

--===·· v 1-·(~n)2 
4. ~HTeHCM8HOCTb VISJlyYeHVIR 

XoA VIHTeHCHBHOCTH l\eHTpanbHoro MaKCVIMyMa 8 sa8HCHMOCTM aT 
Aa8neHVIR npeACTa8neH KpVIBO~ 1 Ha pV!e.S. KpymKaMVI y 3TO~ KPMBOH 
OTMeYeHbl HeCKOJlbKO SHaYeHVIH, eOOT8eTCT8Y~IJlVIX nORBJ1eHM~ l\eHTpanb

'HOrO nV!Ka /a AOJlRX era WMPMHW y OCH08aHVIR/. Ha 3TOM me PMCYHKe 
nyHKTMpHaR KpH8aR 2 npeACTa8JlReT C060H saBVICVIMOCTb VIHTeHCM8HOCTVI 
~B4, 8W4HCJ1eHHY~ no ¢opMyne TaMMa-¢paHKa: 

~"' 277a (1 
dA ,\2 

1 
~ 2n2) f. /12/ 
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PHc. 3. YrJioBbie pacrrpep,eJieHHH 'lHCJia ¢oTOHOB HBI.! rrpH pa3JIH'lHbiX 

p,aBJieHHHX B03p,yxa B c'leT'lHKe: a/ p = 0,0212 aTM / o = 1,0000062/; 
6/ P = 0,0209 aTM I o = 1,0000061/; B/ p = 0,0207 aTM I o = 
= 1,000006044/; {3n= I; r/ p= 0,0205 aTM In= 1,0000060/. UH<P
Phi I 6e3 KpYJKI<a/ Ha garnTpHxoBaHHOH qacTH yrJICJBbiX pacrrpep,eJieHHH 

COOTBeTCTBYIOT BeJIH'lHHaM dN/<L\, T, e, llpOHHTerpHpOBaHHblM YrJIOBb!M 

pacrrpep,eJieHHHl'1 H rrop,eJieHHbiM Ha ,\. Umppbl B I<pYJKKax 03Ha'la!OT p,oJIH 
flOJIHOH yrJIOBOH lliHPHHbl llOJIHOC Tb!O 
MaKCHMyMa. 

6 

llOHBHBlllerOCH ~eHTpaJibHOro 

~l) 
,\ 

~~: 

I 

~} 
~) 
' 

XopOWO BVIAHO, 4TO HVIlKe nopora ({3D= 1) /OTMe4eHHOFO CTpent<oi:1/ 

VIHTeHCVIBHOCTb ~eHTpanbHOFO Mat<CVIMyMa OTnH4Ha OT HynH. B T04Ke 
11 011 3TVI VIHTeHCVIBHOCTVI cpaBHVIBaiOTCH, npVI 6onee Bb!COKVIX AaBneHVIHX 

t<pVIBaH 2 VIAeT B~llle t<pVIBOi:1 1. 3aBVICVIMOCTVI VIHTerpanbHOFO 4V1Cna ¢o

TOHOB B AHana30He yrnoe OT 0° AO 180° COOTBeTCTByeT KpVIBaH 3. 
CneAyeT OTMeTHT b, 4TO aaBVICVIMOCTVI 2 VI 3 ylKe npVI p > 0, 0 3.9 aTM 
OTnV14aiOTCH MeHee 4eM Ha 1%. 0AHaKO XOA VIX 3Ha4VITenbHO pa3nV14a

e.TCH a6nVI3VI nopora. HVIlKe ero nonHaH VIHTeHCittBHOCTb /t<pVIBaH 3/ He 

o6pa~aeTCH B HOnb VI CpaBHVIMa C VIHTeHCVIBHOCTbiO nepeXOAHOFO Vl3- /S/ 

ny4eHVIH, ~t~cnyct<aeMoro anepeA Ha rpaHV14e HVIKenb-Bat<yyM npVI y-300 . 
Kp~t~BaH 4 npeACTaBnHeT aaBVICVIMOCTb OT AaaneHHH 4VIcna ¢oTOHOB Tonb

Ko B OAHOM npaBOM n~t~Ke (K=+ 1),a KpVIBaH 5 - 3TO pa3HOCTI:r MelKAY 
KpVIBbiMVI 3 11 2, 3aBVICVIMOCT.b VIHTeHCVIBHOCTVI 113ny4eHHH HVI>Ke nopoFa 

AnH A~t~anaaoHa yrnoa 0°-1° npeAcTaaneHa t<p~t~aoi:1 6. B 6onee w~t~pot<OM 
AHana30He yrnos /OT 0° AO 9C

0
/ VIHTeHCVIBHOCTb HVI>Ke nopora OTnl14a

eTCH B MeHbWYIO CTOpOHY OT 3aBHCVIMOCTI1 3 He 6onee 4eM Ha 2%, Tat< 

4TO OCHOBHaH VIHTeHCVIBHOCTb /-40% OT nonHO~/ COCpeAOT04eHa B o6-

naCTVI ManbiX yrnoa ~t~3ny4eH~t~H . .LinH cpaBHeHHH aen~t~4HH dN/<L\, not<a-
. dN l: 

3aHH~X Ha pVI~YHKe, np~t~BeAeM VIX 3Ha4eHVIH np11 {3~1: 
d,\ 

= 6,691•10 6 $OTOHOB/CM 

nVIKe dNO 6 , 0 406 ' l 0 6 
d,\ 

/c y4eTOM BCeX nHKOB/, a TOnbKO B HyneBOM 

¢OTOH/CM. 

1 ~ l''"''')" ~ 
~pI J,OlOl -:~tm 

l n! ·~o'JlJ ,')g p 'l'fo'lor•' 

·3 ·10 10 ~ ... , .. .r. 

·n ~~M~~~~ 
n 

.:\~o' ·19 d'N' 

• n n ~ 6/ d'<il a/ 

10' 

·11 

f 
Kf ~ 1 II U I I I I I ~ I I 10°· 

j. 1111111111 -
•10 

- (\, l ''''Til i< 1t 2141680 ~s ·2 ·l 1< 
10~~~, I ,~' I ,C:.• I ,~fJ' I ,~8' I ,;• - e wo- · .~r · .0.· · .0.· · . .-. ' .re 

PHc.4. YrnoBbie pacrrpep,eJieHHH 'lHCJia ~OTOHOB ~epeHI<OBCI<HX 

Mai<CHMYMOB BbiClliHX rropHP,KOB HH)l(e rropora HB'lJ:: a/ p = 0, 202 aTM 

In= 1,0000059/; 6/ p = 0,0171 aTM I o = I ,0000050/. 
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PHc.5. XoA HHTeHCHBHOCTH qHcna ~o
TOHOB C A=· 4000 f Ha eAHHHqHblH 
HHTepaan AnHH BOnH dN/dA B saaH
CHMOCTH OT AaBneHHR B03AYXa p, 
~accqHTaHHbili rro ~opMyne TaMMa/5/, 
TIPHMeHHTenbHO K qepeHKOBCKOMy 
cqeTqHKy AnHHOH € = 4 M H /377= 
= 0,99999395 /P 77 =40 r3B/c/: 
I/ XOA TOnbKO ~eHTparrbHoro 'MaKcH
MyMa (k=O); 2/ ~opMyna TaMMa..:.tl>paHKa; 
3/ TIOnHaH HHTeHCHBHOCTb C yqeTOM 
BCeX MaKCHMyMoa; 4/ TOnbKO OgHOro 
rrpaaoro MaKCHMyMa (k=+ 1); 5/ pas
HOCTb MeJKAY KpHBbiMH 3 H z"; 6/ TO 
~e, qTo H TIYHKT 3, HO B AHarras9He 
yrnoa OT 0° AO I 0 • ToqKa "0" cooT-· 
aeTCTBYe:r rrepeceqeHH!O KPHBbiX I 
H 2. Il;H~Pbl a Kp~Kax o6osHaqaroT 
TO ~e, qTo H Ha PHC,3, 

TaKHM o6paaoM, ¢opMyna TaMMa /51, KOTopaR ~cnonbaosanacb 
s pac4eTax, noaaonReT npocneAHTb aa nnaBHbiM nepeXOAOM OT xapaK
TepHCTHK 4HCTO nepeXOAHOro H3ny4eH~R ~~Hme noporal K 4HCTO 4ep~H
KOBCKOMY H3ny4eHHIO I AaneKo HaA noporoMI. HHbiM~ cnoeaMH, (jJopMyna 
TaMMa s pa~oHe nopora nnaaHo nepeBOAHT nonHyiO HHTeHc~BHOCTb nH 
s nonHyiO H'HTeHCHBHOCTb HB4; cneKTP (jJoToHoe nH {-1/.\.) - a cneKTP 
HB4 (~1/.\.2 ); nonHyiO HeaasHCHMOCTb HHTeHCHBHOCTH nH OT AnHHbl paAHa-
Topa f - a nHHe~HYIO aaBHCHMOCTb HB4 oT f. · 

6. nopor B03HHKHOBeH~R HB4 

HHTeHC~BHOCTb HB4 no TeopHH TaMMa-!lJpaHKa 11 ~ cnpaBeAnHBO~ AnR 
6ecKoHe4HO~ AflHHbl paA~aTopa, np~ noporosoM ycnoBHH f3n=1 AOnmHa 
o6pa~aTbCR a HYnb. 0AHaKo, KaK Ha 3TO yme o6pa~anocb BH~MaH~e 
B pa6oTe 15~ npH KOHe4HO~ Afl~He paAHaTOpa 3TO ycnOBHe He ~MeeT 
MecTa, T.e. HBneHHe HB4 Hoc~T 6ecnoporoe~~ ~apaKTep. 

TaMMOM/2/ 6~no nony4eHo aHanHTH4ecKoe B~pameHHe 3HeprH~ HB4 
AnR noporosoro cny4aR (/3n=1)c y4eTOM scex BTOPH4Hb1X MaKCHMyMoe 
B B~Ae 

dW = 2e
2 

{3 
2 

0 1 fn(4yw
0 

t) -·11, 
dw 77C 

rAe y=1 ,781 ... , a t = .1._, 
2f3c 
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PHc.6. 3aBHCHMOCTb qHcna ~oToHoa 
dN 

B HyneBOM ITHKe ----0 OT AaBneHHR 
dA • BOSAYXa B cqeTqHKe TipH pasHOH ero 

AnHHe a6nH3H rropora HBq: I - 4 M; 
2 - 40 M; 3 - 400 M, 

10' 

10' 

10' 

10' 

10' 

10' 

dNo 
10

, 

d.A 
10-1 

,UnR 4Hcna CIJOTOHOB ¢opMyna I 131 10-, 

npH06peTaeT BHA 1o·3 

dN .\. 
dA 

2/32na ·!en(4ywot) -ll' 
t 1T 

, ... 
1141 10·5_ 

10""6 "'1 12 

3 ~~-->-----------------· 
1/ ~_____,----
/ /~ 

'/ 1 i~ 
jJT/-1 

e2 
rAe a= _v-. 06pa~aeT Ha ce6R BHH -·nc • 

10
'' I·' fi' "I""I"''T'TTII' "I' "I"' F~ 
no2o fin·l Q025 nolo 

MaHHe TOT (jJaKT, 4TO CYMMapHaH p, atm 

~HTeHc~BHOCTb HB4 IT.e. c y4eToM scex nHKoel AITR noporoaoro cny-
4aH saB~C~T OT AIT~H~ paAHaTopa norapHCIJM~4eCK~, a cneKTp (jJOTO-

HOB ~MeeT B~A 

dN 213lb a lrn 2 yf , _ 1 I . 
77A .\{3 

-= 
dA 1151 

Pac4eT no C!JopMyne 1141 AnR paccMaTp~saeMoro 3AeCb C4eT4~Ka 

AaeT sem14~HY ,\ : (/3n= 1) =84' 53. 1 o-3 !j)OTOHa. HenocpeACTBeHHOe 

B~4~cneH~e 3TO~ ~e aen~4~H~ no (jJopMyne 151 c y4eTOM scex nHKOB 
AaeT cosnaAaiO~H~ peaynbTaT. 

0AHaKo, KaK noKa3~BaiOT pac4eT~, ~HTeHCMBHOCTb MB4 B 48HTpanb
HOM ni-1Ke npM yCnOB11M f3n = 1 COBCeM He 38BMCHT OT AITMHbl P8AM8TOpa, 

nponOP4MOHanbHOCTb HB4 AflHHe paA~aTopa Ha4MHaeTCH e6nM3M 
aepXHe~ rpaHMl~bl CKOpOCTI-1, COOTBeTCTByiO!Jje~ npaKTM4eCKH nonHOMy 
nOHBneH~IO 4eHTpanbHOro M8KC~MyMa, KaK 3TO cneAyeT M3 paCCMOTpe
H~H TOITbKO OAHOrO 4fleHa CyMMW (jJOpMynw 161, T,e, MHTerp~pOBaHMH 
no k B npeAenax OT -1 AO +1. B peaynbTaTe HeTPYAHO np~~T~ K 
CITeAyiO~eMy BbipameHMIO AflH 4MCJJa MCny~eHHbiX (jJOTOHOB: 

+1 
~ =- 2ai (1- _1_-) r sin ~}Mk77)+ -~ 
d.\ ,\2 (32n2 _ 1 (br)2 rrn2f 1161 

OTKYAa cneAyeT, 4TO np~A_·<<1 dN._f.TaJ<~M 06pa30M, nony4aeTCH, 
f dA 

4TO np~ f3n=1 ~HTeHCMBHOCTb ~3ny4eHMH npaKTI14eCKM He 3aB~CHT 
OT f. a npM /3 = 1 . MHTeHCMBHOCTb ....f •. 3TO HarnHAHO itiiTITIOCTp~pyeT-

.n-,\jf 

9 



C.A KOHKpeTHbiMIII paC4~TaMH 3aBIIICHMOCTeH ~· OT AaBJleHH.A B03AYXa 

npH pa3JlH4HbiX AllHHaX C4eT4HKa /pHc.6/ .npH {::!n=:1 BCe TpH KpHBble 
nepeceKa~TC.A s OAHOi1 T04Ke.no3TOMy,eonH C4HTaTb,4TO OAHOH H3 xa
paKTepH~x 4epT HB4 .ABJl.AeTC.A nponop~HOHallbHOCTb era IIIHTeHCHBHo
CTH AllHHe paAHaTopa, TO nopor HB4 cneAyeT nepeonpeAellHTb H C4H
TaTb era paBHbiM 

1 

n- >..;e ' {::!nop. = /17/ 

T.e. nopor HB4 COOTBeTCTByeT TOH CKOpOCTH 4aCTH~bl, npH KOTOpOH 
~eHTpallbH~H nHK nO.ABHJlC.A nOJlHOCTb~. 3TO onpeAeJleH~e nopora OT
JlH4aeTC.A OT peKOMeHAOBaHHOro B pa6oTe/6/ B CTOpOHY yBeJlH4eHH.A 
Ha Be11H4HHY 

'A. 2 
!::J.{::! = 7· In 2 -·('A./f) 21 

/18/ 

B CB.A3H C OTMe4eHH~MH B~We OC06eHHOCT.AMH H3MeHeHH.A HHTeHCHB
HOCTH HB4 B rllaBHOM MaKCHMyMe B AHana30He CKOpOCTeH, onpeAeJl.Ae
MOM <t>opMynoi1 I 18/, KaK 6~ pa3btrpbtBaeTc.A npo~ecc no.AsneHH.A ''sapo
Abtwa" HB4. 
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TEMATWIECKHE KATErOPHM IlYBJIHKAI.lH,A 
OB~E~HHOrO KHCTHTYTA ~PHYX 

HCCJIE,llOBAHliR 
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1. 3KcnepHMeHTanbHa~ ~3HKa BWCOKHX 3HeprHH 

2. TeopeTH4ecKa~ ~3HKa ~coKHx 3HeprHH 

3. 3KcnepHMeHTanbHa~ HeHTpoHHaA ~3HKa 

4. TeopeTH4ecKa~ $H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa . 

6. ~AepHaft cneKTpOCKOnH~ H paAHOXHMH~ 

7, $H3HKa Tftmenwx HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. AaTOMaTHSa~HR o6pa60TKH 3KcnepHMeHTanbHWX 
AaHHwx 

11. Bw4HcnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TeXHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePAWX Ten H *HAKOCTeH 
RAePHWMH MeTOAaMH 

15, 3KcnepHMeHTanbHaR ~SHKa RAePHWX peaK~HH 
npH HHSKHX 3HeprHRX 

16. aoSHMeTPHA H ~SHKa Sa~HTW 

17. TeopHR KOHAeHCHpOBaHHOrO COCTORHHR 
\ 

18. HcnonbsoaaHHe pesynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ~3H4eCKHX HCCneAO~aHHH 
B CMemHWX o6naCTRX HayKH H TeXHHKH 

19. 6HO~H3HKa 
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3penoB B.n. 1-1 AP· Pl-82-784 
PacYeTbl noporoablx xapaKTepi-ICTI-IK !-13ny4eHHF1 BaaHnoaa-4epeHK08a, 
HCnycKaeMoro ynbTpapenFITHBHCTCKHMH 4aCTH~aMH 
B ra30BOM 4epeHK08CKOM C4eT4HKe 

8 pa60Te Ha OCHOBaHJ.1H tlJOPMYFlbl TaMMa .QFIFI HHTeHCHBHOCH1 J.13ny4eHHF1 BaBH
nosa-4epeHKOBa np11 KOHC4Hb1X AFIHHaX pa,qHaTopoB, npHBe.QeHHOH K YA06HOMy .QFIFI 
pacYeTos BHAY, npoaHanH3HpoaaHbl cso~cTaa H3ny4CHHH 8 ra30BOM noporoaoM 
C4CT4J.1Ke, 803HHKa~~ero OT 4aCTJ.1~ c ~=0,99999395 I P"= 40 raB/c/. no.Qp06HO 
paCCMOTPCHbl H3MeHCHHH yrnOBbiX pacnpe.QeneHHH OCHOBHOrO H .QOnOFIHJ.1TenbHblX 4e
peHKOBCKHX MaKCHMYM08 8biCWHX nopn.QKOB KaK Bblwe, TaK 11 HHme nopora HB4. 
noKa3aH0 1 4TO HHme KnacCJ.14eCKOrO nopora (~0 =1) HHTeHCHBHOCTb J.13FlY4eHJ.1H/C yye
TOM BCeX 8TOpH4HblX MaKCJ.1MYMOB/ npHMepHO COBna.QaeT C ~HTeHCH8HOCTb~ OnTI14C
CKOrO nepexO.QHoro H3ny4eHJ.1Fl. BblWe /11 oco6eHHO s6nH3H/ nopora noae.QeHJ.1e J.1H
TeHCHBHOCTei1 HB4, on!-1Cbl8aeMblX tl>OpMynaMJ.1 TaMMa (IT) 11 TaMMa-<llpaHKa (I T-<P), 
secbMa pa3n"14HO. B YaCTH<>CTJ.1, IT np11 f3 n ,. 1 He o5pa~aeTcn 8 Honb 11 no4TJ.1 He 
3aBHCJ.1T OT AflHHbl pa.QJ.1aTopa. nponop~HOHanbHOCTb me ee .QFIHHe f pagJ.1aTopa 

Ha4J.1HaeTCH CO Cl<OpOCTeH fJ•l/(n- t) 1 T. e. TOr.Qa 1 Kor,qa OCH08HOH MaK-

CI1MYM - 11 3apO.QbiW11 HB4 - nonBHTCH nonHOCTbiO. B C8H3H c 3THM 3To 3Ha4CHHe cKo
poCTI1 ~enecoo6pa3HO C4HTaTb noporo8biM. 

Pa6oTa BblnOnHeHa B naGopaTOpJ.11-1 n,qepHbiX npo6neM OH>1H. 
npenp"'HT 06oe.QJ.1HeHHOrO J.1HCTI1TyTa Fl.QepHbiX J.1CCne.QOBaHIAH, Jly6Ha 1982 

Zrelov V.P. et al. Pl-82-784 
Calculations of Threshold Characteristics of Vavilov-Cherenkov Radiation 
Emitted by Ultrarelatlvistic Particles in a Gaseous Cherenkov Counter 

The properties of the radiation produced by particles with 13=0.99999395 
( p17= 40 GeV/c) In a gaseous threshold counter are analysed on the bas is of 
the Tamm formula for the intensity of the Vavilov-Cherenkov radiation at fi
nite lengths of radiators, the formula being reduced to a suitable form. An
gular distribution variations of the primary and secondary high order Che
renkov maxima both above and below the VChR threshoiQ are considered. It is 
shown that below tho classical threshold (~n=l) the radiation intensity with 
allowance for alI secondary maxima coincides with the intensity of the opti
cal transition radiation. Behaviour of the VChR intensities above the thresh 
old"especllally when close to it, described by the Tamm (IT) and Tamm-Frank 
(IT-F) formulae Is quite different. In part, IT at tln=ldoes not reduce to 
zero end Is almost Independent of the radiator length. It ~ecomes proportio-

nal to tho radiator length f from the speeds f3=n~>./i i.e., when the 

primary maximum- VChR "embryo"- fully appears.Herewith, it is reasonable 
to consider this speed value as a threshold one. 

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