5. [lpaBoyraonu rtajnacoBo

5.1. YBoa

Y oBoM mornaBby hemMo aHanmM3MpaTé HPOCTUPAIE EIEKTPOMArHETCKHX Tajaca IyxXK
METaJHOI TajlacOBOJa MPABOYraoHOI IIOMPEYHOr IpeceKa, CKUIUpaHor Ha ciunu 5.1,
Crpanmne npaBoyraonuka cy a u b (a>b). Cmartpahemo, Hajupe, ha je MNPOBOIHUK
TAJacoBOAA CaBpIIEH U Ja je NUEJEKTPUK XOMOreH M, Takohe, O0e3 rybutaka. Kao mro je
[OKAa3aHO Yy JPYroM IOrIaBJby, Y OBAKBOM TajiacoBoAy ce Mory npoctupatu TE u TM Tanacwu.
Jlerasbu n3Bohema CTpyKType 1oJba OBHX Tajaca NpHKa3aHu cy y cienehem onesbky. Y tpehem
0IeJbKY pa3MaTpajy ce W3pasH 3a CHary Koja ce IPEHOCH TalacOBOIOM, Kao W U3pas3H 3a
Koe(HUIHUjeHT cadiberba, a Y YETBPTOM OJIeJbKY NMpHKa3aHe Cy HEKE TaJacoBOIHE KOMIIOHEHTE
(mpunarohemsa, ocabpUBaYH, pauBe, YCMEPEHHU CIPEKIHAIU UT/.) U AUCKOHTUHYUTETH.

Camnka 5.1. [IpaBoyraonu TanacoBoj.
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5.2. TE u TM Tanacu y npaBoyraoHoMm
TAJIACOBOXY

5.2.1. TE raaxacu

Cwmarpahemo na je TamacoBojx npukaszan Ha ciuim 5.1 6e3 ryoutaka. OCHOBHE jeTHAYMHE
3a TE u TM Tanace y OBakBOM CHUCTEMY H3BEICHE Cy y ONCJbKy 2.2.2. Y TOM ONIEJBKY je
nokasaHo fa ce koj TE Tanaca TpaHCBep3asHe KOMIIOHEHTE EEKTPHYHOI M MarHeTCKOr Mojba
MOT'y U3Pa3UTH MPEKO Z-KOMIIOHEHTE MarHeTCKOr MoJba, npema jenHaunHama (2.40) u (2.41). V
HallleM CITy4ajy, TPaHCBEp3aJlHe KOMIIOHEHTE Cy X-KOMITIOHEHTE U Y-KOMIIOHEHTE, Tj.

Et = Exix+Eyiy, Hy=Hyiy+H,yiy. (5.2)
Pa3Bujamem TpaHcBep3aimHor Habma omepartopa y JlekapToBuUM KoopJuHaTama, U3 jeqHadrHa
(2.40) u (2.41) ce nobwuja:

__demtH, oo jwn 9H,

k2 7 k2?2 W (5.2
__ ¢ TH, __ ¢ TH,
e T gy 63

rae je g=jb. Ilpema jenmaummm (2.43), ckamapHa ¢yskimja H, 3aBucm ox JlexaproBux

KoOpanHaTa Kao

H Z(X1 2 Z) =H Z(X1 y,O) exp(' gZ) ' (54)
W 3aJI0BOJbaBa TaNacHy jenHauynHy (2.42), koja y JlekapToBUM KOOpMHATAMA TJIACH
2 2
T8, T8z 1 k2m, =0, (55)
fix Ty

EnektpuuHo moOJhe MOpa 3a0BOJbABATH TPAHWYHE VYCIOBE HA TMOBPINU IPOBOJHHUKA
TajxacoBoOAa, Tj.

Eian =0. (5.6)
Ha nesom 3umy tanacoBoga (X =0) u Ha aecHOM 3uay ( X = @) TaHreHIMjaTHa KOMIIOHEHTA j&
Y-KOMIIOHEHTA, OJTHOCHO MOpa OUTH

Ey (01 y1 Z) = Ey(a1 y1 Z) = o . (57)

Ha nmomwem 3umy (Yy=0) u Ha ropmem 3umy (Y=D) TanreHumjamHa kommoHeHTa je X-
KOMIIOHEHTa, OTHOCHO
E,(x,0,2) = E,(x,b,2)=0. (5.8)

Ha ocHoBy jemmaumna (5.2), (5.7) u (5.8) nobujajy ce rpanmunm ycmosu 3a H,
(npermsHuje, 3a npBu U3BoA H, 10 KOOPAMHATH HOPMAITHO]j Ha 3UJI TAJIACOBOJA), KOJH CE MOTY

W3Pa3UTH Y OIIITEM OOJIHMKY Kao
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aH,
dn

rac d/dn O3Ha4YaBa MU3BOA Y IpaBly HOpMaJI€ Ha 3UA TajlacoBOodad, OJHOCHO, ITPEKO

=0, (5.9

I[eKapTOBI/IX KoOpauHaTa,

M=O 3a Xx=0u X=a,

iy
Amnanuza nosba TE Tamaca y mpaBoyraoHOM TaJacoOBOIY Cajia c€ CBOIM Ha PEIIaBaHe TANACHE
jennaunne (5.5) 3ajenno ca rpannunuMm yenosuMma (5.10). Kaga ce U3 oBUX jeHAYMHA OIpEaU
H,, ocrase KOMIIOHEHTe MOJba ce MOTy M3padyHaTH u3 jenHaunHa (5.2) u (5.3).

ﬂHZ:O3a y=0wu y=b. (5.10)
ix

Tanacuy jenHauuny (5.5) hemo pemuT MeToI0M pasBajamba MPOMEH/BUBHX. 38 YCIEIIHY
NpPUMEHY OBOT METOJIa MOKEJHHO je Jia Ce MOBPINU JAUCKOHTHHYUTETa (3UIOBH TAIACOBOIA Y
HalleM CIlydajy) TMOKIamajy ca KOOpAWHATHUM TMoBpHmiMMa (ca KOOPJWHATHUM paBHUMA
JlekapToBOr cucTeMa y HalieM ciydajy). [lo mMeTony pasjBajarma MPOMEHJbHBHX, HEMO3HATA
byHKIMja ce TpeacTaBu y OONUKY Mpou3BoAa (Hemo3HaTHX) (yHKIHja Koje 3aBHCE CaMO Off
jemHe xoopauHATe. Y HAIeM CITy4ajy,

Hz(x,y,0) = X(X)Y(y) , (5.11)
rae X(X) 3aBucu caMo o X-koopauHate, a Y(Y) camo of y-KOop/uHATE. 3aMEHOM je[HAYMHE
(5.11) y jennauuny (5.4), u 3amerom jeanauune (5.4) y (5.5), nobujamo, mocne ckpahuparma
taxropa exp(- &),

12(XY) , T2(XY)

® oy
C o63upom ma je TY/Tx=0 u IX/My =0, onasue crnenu

+K2XY=0. (5.12)

2 2
v X x &Yy k2xy =0, (5.13)
dx dy
IJie Cy MapIfjaaHu M3BOIM 3aMCHeHU OOMYHUM. JlesbemeM oBe jemHaunHe mpou3BogoM XY
(XY 1 0), nobuja ce

2 2
A dX 1dY k2 (5.14)
X dx® Y dy?
IMoncerumo ce aa je koepurmjeHt K nedunucan uzpaszom
K2 :gz+k2, (5.15)

rae je koedurmjent npocrupama (g = jb) jenuncren 3a neo Tanac, a K =w,/em wucro y ceum
Taykama JIUENICKTPHKA TAIACOBO/A, jep je auenekTpuk xomoreH. Jlakie, K je He3aBUCHO o1 X U
y. Y mu3pasy (5.14) X 3aBucu camo o X, na d?X / dx? More 3aBHCHTH caMo o7 X, TaKo Jia i
2
1d°X
f(X)=—— (5.16)
X dx?

MOX€E 3aBUCUTH caMo oJ1 X. CITMYHUM PE30HOBAKBLEM CC 3aKJ1,yqyje Ja 4iIaH
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1 d%v
=== 5.17
9y =5 Y (5.17)
Moxe 3aBucutH camo on Y. Cana ce jennauuna (5.14) cBoau Ha 30up 00JHKa
f(x)+g(y)+const =0. (5.18)

Ouurnenno, g(y)+const we 3aBucu o X, ma f(X) mopa 6utu jeanako koucrantu. O3HAYUMO

2 .
Ty KOHCTaHTY ca - Ky (300r KacHHjHX HOTOJHOCTH), IIa IMaMO

= =k2, (5.19)

14V _ 2 (5.20)

U3 jennauuna (5.18), (5.19) u (5.20) cnenm na Ky n ky mopajy 3a10BosbaBatu jeqHaunty
kg +kg =K?2. (5.21)

Jennaunne (5.19) u (5.20) cy oOuune audepeHIpjaiHe jeAHAYHMHE IPYror pema ca
KOHCTAaHTHUM Koe(unujenTuma. tbruxosa omiira peiema cy

X(X) =C;sin(kyx) +C, cos(kyX) , (5.22)

Y(y) =Cgsin(kyy) + C4 cos(kyy) , (5.23)
Ia je OMIITe penieke TanacHe jeanaunte (5.5) nato ca

H.(x,y,2) = (Cysin(k,) +Co cos(kx))(Csin(ky y) + Cy cos(ky ¥) Jexp(- &) . (5.24)

IIpema rpanmunmm ycnoBuma (5.10), mopa 6utn C; =0 (ma 6m 6mO 3a70BOJBEH YCIOB 32
x=0), snka=0 (ma 6u 6uo 3amoBosbeH ycioB 3a X=a), C3=0 (ma Ou Ouo 3a70BOJBEH
yenos 3a Yy=0) u sinkyb=0 (na 6u 6uo 3anoBosmen ycnos 3a y=b). U3 osora crene

YCIIOBH

_mp _p
=5 M=012.., Ky==7 n=012.. (5.25)

Veenumo o3naky C,C4 = Hg, rae je Hg xommiekcHa koncranTa. Caza je

mcos% exp(- jbz) . (5.26)
a

H,(x,y,2) = Hgcos
Ha ocHoBy jemnaumna (5.2) u (5.3) mobujajy ce u3pa3u 3a TpaHCBEep3ajHe KOMIIOHEHTE
ENIEKTPUYHOT ¥ MarHETCKOT T10Jba,

np __ mpx .

jwm npy .
E.(X,VY,7) =——Hy—cos——sin—=exp(- jbz), 2.27
x(X,¥,2) k2 Ho7y a b p(- jb2) (2.27)

Ey(%y.2) =- 0 Ho P sin TPX 005 ™Y (- jbz) (5.29)
K?2 a a b
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Hye (% ¥:2) =2 Ho ™ 5in T oo™ o jbg) (5.29
K2 a a b
ib np ___ mpx . npy .
H,(XV,2) =—Hy—cos——sin—=exp(- jbz), 5.30
y(y)KZOb a bP(J) (5.30)
e je
ans’ ang
KZ2=—% +G—= , (5.31)
gag ebg
2 amg o
b= /wem- ¢c—+ -¢—+ . (5.32)
gaz gbz

W3 ropmux jeqHaunMHa je OYMIJIeNHO Ja He Moxe uctoBpemeHo outh m=0 u n=0. VY
NIPOTHBHOM, HE TOCTOju enekTpuyHo nosbe (Ey =0 u Ey =0), na crora He nocroju Hu Tanac.

3a pasmuunTe BPEAHOCTH M W N J00Hjajy ce pasIuduTe CTPYKTYpe MOJba, OIHOCHO
pa3IMYUTH TUIOBM Tajaca (MOIOBM), KOjU HOce O3HaKy TE,,,. Ha cmumm 5.2 npuxasana je
CTPYKTYpa EIEKTPUYHOT ¥ MarHeTCKor nosba Hekonuko TE Tumosa tanaca.

Ha ocHoBy jemnaunne (2.55) ce 3a kpuTnuHy ydectaHocT TE,,, THna Tanaca nobuja

(5.33)

Ha ocHoBy jennaunna (5.33) u (2.70) Moxe ce M3padyHaTH TajacHa UMNemanca TE.,, Tuma
Tanaca.
Axo je a>Db, oHIa HajHWXKY KPUTHYHY ydecTaHocT uma TE;j Tun Tamaca, koju ce

Ha3uMBa JOMHHAHTHUM TUMoM Tanaca. (Bumehemo na ceu TM THHOBH Tanaca UMajy KpUTHYHY
ydecTaHoCT BHIly off TEjq Tuma Tanaca.) Kpurnuna ydaecTaHOCT JOMHHAHTHOT THIIA TaJlaca je

1
f TEn — — 77— - (534)
ClE10 Zann
Hcnurajmo caga xoju TEp, tun rtamaca uma crnenehy KpuUTuUuHy ydecTaHOCT. Y
IpUHIMIY, TO Mopa Ouru Tamac TE,y mm TEg. Ako je a/2<b<a, oHza HajHIKy

KPUTHYHY ydecTaHocT, ocie TE;q Tuma tanaca, uma TEg Tun Tanaca,

1
forg., =—— - (5.35)
TR0 2p,Jem
Mebyrum, ako je b<a/2, HajHmKy KPHTHUYHY YJECTAHOCT MOCIE TOMHUHAHTHOI THIIA TAACA

uma TEyq Tun Tanaca,

1
ferEy = : (5.36)

f
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Cumnka 5.2. JIunuje exextpudHor nosba (¥ ¥ %) u marserckor nosba (———) Hekux TE u TM

THUIIOBA TaJlaCa y Y3AYKHOM U MOIMPEYHOM IPECCKY IMPaBOYraOHOI' TajlaCoOBOAA.

CraHIap/iHi TanacoBOIM ce OOMYHO mpaBe Tako na je b=a/2. V tom cuyuajy je
ferEs = ferE = 2fcTE,, - Hakne, y oncery ydecranoctu ox jene okrase, on forg,, z0
2chE107 o1 cBux TE,, TuImOBa Tamaca y TaJgacoBOAY C€ MOXE IPOCTUPATH CaMo

JOMHUHaHTaH TUI Tanaca. (Bugehemo fa ce y ToMm omcery He MOXe IPOCTUPATH HUjedaH O
TM ), TuIIOBa Tanaca.)

C 003upoM 72 je TOMUHAHTHH THUII Tajaca HajBa)KHUjH, HABOJUMO M3pa3e 32 KOMIIOHEHTE
10Jba OBOT THIIA Tajuaca:

H,(x ¥, 2) = Ho cos ™ exp(- jb2), (5.37)
a
Ey(xy,2) =- jwmHo =sin2eqp(- jb2) (5.38)
p a
Hy (% y,2) = jb%%dn%exp(- ib2), (5.39)

JOK CYy OCTaJIC KOMIIOHCHTE 10Jba jez[HaKe HYJIH.
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5.2.2. TM Tajaacu

Koa TM ranaca, Ha ocHOBY jenHauuna (2.47) u (2.48), TpaHCBep3anHEe KOMIIOHEHTE
ENEKTPUYHOT U MArHEeTCKOr MOJba MOTY C€ W3Pa3UTH MPEKO Z-KOMIOHEHTE eNCKTPUYHOT MOJba
Kao

jb fE jb E
) =-Soic, Ey=- 00z (5.40)
K= Tx K= Ty
FETLLA I R 2 (5.41)
K2 fy’ K= Tx
Ipema jennaunum (2.50), ckanapra ¢ynkumja E, 3aBucu ox JlekapToBuX KOOpMHATA Ka0
EZ(X1 y1 Z) = EZ(X1 yro) eXp(' gz) (542)
W 3a/10BOJbaBa TajiacHy jeanaunny (2.49), koja y JlekapToBUM KOOpMHATAMA TIIACH
D.E, +K2E, =0. (5.43)

Kao u xon TE ranaca, enekTpudHO HoJbe MOpa 3aJ0BOJbaBaTh rpaHudHe yciose (5.6) Ha
HOBpIIM IPOBOAHMKA TajmacoBoja. Mehyrum, cama je E, tanreHmujaiHo Ha mnospul

HpoBOAHMKA, ma Mopa 6utn E, =0 ma cBa werwpw 3mpa Tanacosoma (1j. 32 Xx=0, x=a,
y=0wu y=h).

TanacHa jennaumna (5.43) moxe ce pemmutd ciuuHo kao kox TE Tamaca, meromom
paszBajarba MpOMEHJbUBUX. MIMaMo Hajipe

T°E, , T°E
‘ﬂx2 Ty
WnentuunuM moctynkoM kao kox ananuze TE rtamaca, 3amenom jenuaumue (5.44) y (5.43),

nobujajy ce mudpepentjanue jenquaunne (5.19), omHocuo (5.20). Crora je omiire pelieme 3a
E, nmato ca

E,(x,Y,2) = (Crsin(kyX) + C; cos(kyX))(Casin(ky y) + C, cos(ky y) Jexp(- ) - (5.45)

Ilpema rpannunnm ycnosnma, cana mopa 6utn C, =0, sink,a=0, C4=0 un sink/b=0.

22+K E,=0. (5.44)

Onasne ce nobujajy ycrmoBu uaeHTnaHN H3pasuMma (5.25). Axo osHaummo npomssox CCs ca

Ey, nobuja ce, koHauHo,

E,(x,y,2) = Eosm—psm b exp(- jbz), (5.46)
a
E (X, y,2) =- J—bz @ws_mpxsm_npy exp(- jb2), (5.47)
K a a b
Ey(X,y,2) =- ﬁ ms mcos—exp( jbz), (5.48)
K2 b a b

X n| .
Hu(,2) =2 77 Borpsin™ =008 exp(- b2) (5.49)
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Hy(xy,2) =22 B, T2 cos ™ in Y exp(- jbz), (5.50)
K a a b
rae je K maro uzpaszom (5.31), a b uspazom (5.32).
3a paznuuuHe OpojeBe Mu N nobujajy ce pasnuuutd 1M, Tunosu tanaca. Mehyrum, 3a
pasnuky ox TE Tanaca, kog TM Tanaca Hu M, HU N HE MOTY OUTH jeTHAKH HYIIH.

Ha cnuiu 5.2 npukasaHa je CTpykTypa nosba | Mqq Tuma ranaca.

Kpurnuna ygecranoct TM tuna tanaca je ucra xao 3a TE tun tanaca, Tj.

: (5.51)

JIOK Ce TaJlacHa uMmreqanca 1M, THIIa Tajaca MOXe M3padyHaTH u3 jenHaunHe (2.71).

HajHwxy kpuTHuHYy ydecraHocT of 1My, TumoBa Tamaca uma TMqq Tun Tanaca.

Ounrnenro, oBa ydecraHoct je suma u o ferg, , n on fergy, . Pacmopen kpuruannx
YYEeCTaHOCTH 3a cTaHzapauu tanacosox (b/a = 0,5) npukasan je ua cinmu 5.3.

Y oncery yuecranoctu on ferg,, m0 2ferg,, y TamacoBoay ce Moxke npocTHpaTH camo

JMOMHUHAHTHH T Tanaca. OBO je y mpakcu BaxkHo u3 cieneher pasmora. HauwmH cripesama
TaNacoBOJa ca JAPYIMM €IEMEHTUMa MHKPOTaJacHHX Kona (Ha MpuUMep, ca KOAKCHjaTHUM
BOJIOBMMA) 3aBHCH O]l THIA Tajaca. AKO Ha jeIHOM Kpajy TalacoBoia MoOYAUMO jelaH THUIl
Tanaca, Ha JpyroM Kpajy tanacoBoja hemo Mohu /1a U3By4eMO €HEprujy U3 Tajaca camo ako je
CHCTEM 3a CIpery mpuiaaroleH ToMm Tumy Tajaca. Ha mpumep, ako moOyauMo JOMHHAHTHHU THUII
Tanaca, Ha MECTy MpHjemMa Crpera Mopa OUTH MpuiarojeHa ToM THUITy Tanaca.

Kana 6u tanacoon 6uo ynudopman (u 6e3 ryduraka), eHeprija Kojy MolIajbeMo jeTHUM
THUIIOM TaJjlaca CTUINIa OM Ha JPYrW Kpaj TaJacoBoja y HMOTIYHOCTH Y TOM HCTOM THILy Tajaca.
Melytum, 300r HeM30eKHHX JTUCKOHTHHYHTETa (CaBHjyTaka, CIOjeBa M CIHYHOT), HA CBAKOM
MECTY TJIe TaJIaCOBOJI HHje YHH(OPMaH CTPYKTypa MoJba OJCTYyNa O OHE KOjy MMa JIOMUHAHTHHU
TUN Tayaca. TakBo MmoJjke ce MoXke, (POPMAITHO, MPEJCTABUTH K0 CYMEPIIO3HIIUja CBUX MOTyhux
TUIIOBA Tanaca. Melyrum, cBu Tajacu uuja je KpUTHYHA yY€CTAaHOCT U3HA[ pajHe YUeCTaHOCTH
HE MOI'Y ce MPOCTHPATH, JOK Ce TalacH 4Hja je KPUTHYHA YYECTAHOCT JIOBOJHHO HHCKA MOTY
npoctupatd. Tamacu koju ce moOylhyjy Ha JUCKOHTUHYHTETHMA, a MOTY c€ MPOCTHUpATH, ca
coboM ozHOce neo eHepruje. Ha Taj HauMH Ha MecTO NIpHjeMa €Hepruja CTIKE Y BHIY
CYIIEepIIO3UIIMje BHIIE THITOBA Tayaca. 300r cipere, MeljyTnMm, Ha MecTy NpHjeMa U3 TajJacoBoja
HE MOXXeMO U3BYNH €HEprujy CBUX THX THIIOBA Tajaca.

IIpocTupame BHUINUX THUIIOBA Tajaca (JaKjie, CBMX OCHM JOMHMHAHTHOT THIIA) MOXE CE
CIPEYUTH aKO CE pajiHa YUECTAHOCT y3Me Y OICETy O]l fCTElO bi(o) 2chE10 (xom cTaHmapIHUX

tanacoBoja). Crora Taj orcer NMpeACTaB/ba HOpPMAllaH PajHH OICer TanacoBoja. Buaehemo
KacHuje, MehyTuM, Ja HUM 110 Taj ONCEr HHUje TEXHUYKU YIOTPEOJHHB 300r BPJIO BEITHKHX
ryouTaka Koju ce jaBibajy y OJM3WHM KPUTHYHE YUECTAHOCTH JOMUHAHTHOT THIIA Tajaca.

Hanmomenumo na ce 3a aHamusy crojelimx Tamaca Ha TalacoBOAy Moxe, (opmaliHo,
NPUMEHUTH WCTH amnapar Kao KOJ BOJOBa, CaMO MITO caja YJIOry HamoHa TMpey3uma
TPaHCBEP3aTHO eNEKTPHUYHO M0Jbe, YIOTY CTpYje Mpey3uMa TPaHCBEP3aIHO MarHeTCKO ToJbe, a
VJOTY KapaKTepUCTHYHE HMIIEAaHCe KOJ BOJOBa TpEey3MMa KOJA TalacoBola TalacHa
umrnenanca. C 003MpOM Ja Cy, KOA MPOrPECHBHOr Tajiaca, TPAHCBEP3aJHE KOMIIOHEHTE
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SNEKTPUYHOT M MAarHeTCKOT Mojba CHH(A3HEe y jeIHOM IMOMPEYHOM MPECeKy TalacoBOa, y
pauyHy ce MOXKE y3eTH EJICKTPHYHO U MArHETCKO MoJbe MYk OHJIO KOje JIMHHUje TMapaienHe Z-
ocu. Ha mpumep, Ko JOMHHAHTHOT THIIa Tajaca ce MOXKEe y3eTH Hajjade mosbe (3a X =a/2),
alu ce UHTEH3UTET TOT PEMPE3CHTATHBHOT EIEKTPUYHOT MOJba MOXKE olabpaTh U y3umajyhu y
003Hp CHATy KOja ce MPEHOCH TaJIaCOBOJIOM, Kao IITo he OUTH 00jalimheHo y OorIaBipy 8.

TE
TE,y TE
TE;; TM
Camo _>TE21 TMZl
TE . TEg
} -
0 1 2 3 flf

CTE 40

Cimnka 5.3. Pacniopesy KpUTHYHUX ydecTaHOCTU TE . u TM, TumoBa Tanaca 3a

craHzapIHu npaBoyraoxu Tanacoson (b/a=0,5).
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Ta6auna 5.1. CrannapaHu NpaBoyraoHH TAJIACOBO/IH.

Tun Ormcer Numensuje [mm] Teopujcko MaxkcumainHa
Y4ECTaHOCTH crnabsbeme cHara [MW]
[GHZ]
153 WR- of hi (o) a b @f a @fy—@ fg
|EC- fy fy [GHz] | [dB/m]
R3 2300 | 0,32 | 0,49 | 5842 292,1 0,386 | 0,00078 153212
R4 2100 | 0,35 | 0,53 | 5334 266,7 0,422 | 0,00090 120173
R5 1800 | 0,41 | 0,62 | 4572 228,6 0,49 | 0,00113 93,4-131,9
R6 1500 | 0,49 | 0,75 | 3810 190,5 0,59 | 0,00149 67,6-93,3
R8 1150 | 0,64 | 0,98 | 292,1 | 146,05 0,77 | 0,00222 35,0-53,8
R9 975 | 0,76 | 1,15 | 247,65 | 123,82 0,91 | 0,00284 27,0-38,5
R12 770 | 0,96 | 1,46 | 19558 | 97,79 1,15 | 0,00405 17,2-24,1
R14 650 | 1,14 | 1,73 | 165,10 | 8255 1,36 | 0,00522 11,9-17,2
R18 510 | 145 | 2,20 | 129,54 | 64,77 1,74 | 0,00749 7,5-10,7
R22 430 | 1,72 | 2,61 | 109,22 | 54,61 2,06 | 0,00970 5,2-7,5
R26 340 | 2,17 | 3,30 | 86,36 43,18 2,61 0,0138 3,145
R32 284 | 2,60 | 395 | 72,14 34,04 3,12 0,0189 2,2-3,2
R40 229 | 322 | 490 | 5817 | 29,083 3,87 0,0249 1,6-2,2
R48 187 | 3,94 | 599 | 47,55 | 22,149 4,73 0,0355 1,4-2,0
R58 159 | 464 | 7,05 | 40,39 | 20,193 5,57 0,0431 0,79-1,0
R70 137 | 538 | 817 | 34,82 | 15799 6,46 0,0576 0,56-0,71
R84 112 | 6,57 | 9,99 | 28,499 | 12,624 7,89 0,0794 0,35-0,46
R100 90 8,20 | 125 | 22,860 | 10,160 9,84 0,110 0,20-0,29
R120 75 9,84 | 150 | 19,050 | 9,525 11,8 0,1133 0,17-0,23
R140 62 119 | 18,0 | 15799 | 7,898 14,2 0,176 0,12-0,16
R180 51 145 | 22,0 | 12954 | 6,477 17,4 0,238 0,080-0,107
R220 42 176 | 26,7 | 10,668 | 4,318 21,1 0,370 0,043-0,058
R260 34 21,7 | 330 | 8,636 4,318 26,1 0,435 0,034-0,048
R320 28 26,4 | 40,0 | 7,112 3,556 31,6 0,583 0,022-0,031
R400 22 32,9 | 50,1 | 5,690 2,845 39,5 0,815 0,014-0,020
R500 19 39,2 | 59,6 | 4,775 2,388 47,1 1,060 0,011-0,015
R620 15 498 | 758 | 3,759 1,880 59,9 1,52 0,0063-0,0090
R740 12 60,5 | 91,9 | 3,099 1,549 72,6 2,03 0,0042—0,0060
R900 10 738 | 112 | 2,540 1,270 88,6 2,74 0,0030-0,0041
R1200 9 92,2 | 140 | 2,032 1,016 111 3,82 0,0018-0,0026
R1400 7 114 | 173 | 1,651 0,826 136,3 5,21 0,0012-0,0017
R1800 5 145 | 220 | 1,295 0,648 174,0 7,50 | 0,00071-0,0010
R2200 4 172 | 261 1,092 0,546 206,0 9,70 | 0,00051-0,0007
R2600 3 217 | 330 | 0,864 0,432 260,5 13,76 | 0,00035-0,0004




