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YeThipHaaLaTh KAHOHUYECKUX TUMOB NCEeBAO03NJIUNCOUA 0B BTOPOro nopsaaka

#1 K=0.5, h:=0.0, h=0.0

#5 K=1.0, h:=0.0, h=0.0

#9 K=1.5, :=0.0, h=0.0

#13 K=0.6, h1=-0.4, h=0.0

+
~
N

#2 K=0.5, h1=0.0, h=0.05

#3 K=0.5, h:=0.05, h=0.0

#6 K=1.0, h1=0.0, h=0.05

#7 K=1.0, ha=0.05, h=0.0

#10 K=1.5, h:=0.0, h=0.05

#11 K=1.5, h1=0.05, h=0.0

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e

#14 K=0.6, h1=-0.4, h=0.05

#4 K=0.5, h1=0.05, h=0.05

e

#8 K=1.0, 1=0.05, h=0.05

N

#12 K=1.5, h1=0.05, h=0.05
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$ # $
Ne | Tun K h1l]|h Brexox
1 | I'opuz0HTAIEHEI 3aKPEITEIH 0.50 | 0.00 | 0.00 | 3akpsITHIil
2 | T'opuzoHTAIBHEIN TOPIEBOIT 0.50 | 0.00 | 0.05 | Topersie okHA
3 | 'opM30OHTANBEHEIH 3KBATOPHATEHETH 0.50 | 0.05 | 0.00 | DxRaTOpUATEHOE OKHO
4 | I'opuzonTtanerbrii komOuaupoBauusii | 0.50 | 0.05 | 0.05 | KoMOHHHPOBAaHHO OTKPHITHIH
5 | IlceBmocdepa 3akpbiTas 1.00 | 0.00 | 0.00 | 3aKpBITHIH
6 | IlceBmocdepa Topreras 1.00 | 0.00 | 0.05 | TopueBEle OKHa
7 | IlceBmocdepa sxBaTOpHansHas 1.00 | 0.05 | 0.00 | DxRaTOopHaNEHOE OKHO
8 | Ilcepmocdepa KOMOHHHPOBAHHASL 1.00 | 0.05 | 0.05 | KoMOHHHAPOBAHEO OTKPLITEIIH
9 | BepTHKanbHEBIN 3aKPBITHI 1.50 | 0.00 | 0.00 | 3akpEITHI
10 | BepTuKabHEIH TOPIEBOI 1.50 | 0.00 | 0.05 | TopmeBsle OKHA
11 | BepTukanbHEIH 3KBATOPHATLHBIT 1.50 | 0.05 | 0.00 | DxBaTopHankHOE OKHO
12 | BepTHKATBHEI KOMOIHHPOBAHHEILT 1.50 | 0.05 | 0.05 | KoMOHHHPOBAHHO OTKPBITEII
13 | TpéxdoxkycHbIil 3aKphITHII 0.60 | -0.4 | 0.00 | 3akpsITHIil
14 | TpéxdokycHEIif TOpHEBOH 0.60 | -0.4 | 0.05 | TopreBsic okHA
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0O603Ha s IIpimvenenmie
Dopmyna T'eomeTprueckuii cMEICT
JeHHe B KPHTEPHAX
K K=b/a,mpua=1 T'napnriit 6e3pazmepnstil mapametp dopmer | Cl, C2, Co
ITapamerp capura .
h 1 . Pazpeie win nepekpeiTHe 00pa3yroiei Cl,C2,C4
h R-K TTapametp TIOTTOKEHILA OCH BPAN[CHILT 1 C1.C4, C5
TIOIICAHHONH TOPIEBOH OTKPHITOCTH
L X _max — X_min BespasMepHas [IHHA aKTHBHOM 00IacTh Cl,C2
Benomorarenpras goxanpHas
o f cM. paszen 5.4 METPHUCCKAS XapaKTEpHCTHKA Gl C2
obpasyroniei
w_eq max(h 1, 0) ITupHHa SKBATOPHATBHOTO OKHA C4,C5
d tip max(h, 0) Du3HYECKUIT paguyc TOPHEBOTO OKHA C4,C5
r throat | K+h-K 0 Pagmyc meiikn tpéxdokycHoii reomerpun | C2, C4
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#1 LOpmSONTAIBHEIL | 5 | o) [ 0.041 | 0.079 | 0.917 | 0.842 | 0.041 | 0.079
3aKpPLITEIH
#3 T opu3OHTAIBHBIN
€ 3KBaTOPHAIBHBIM 0.50 0.05 0.038 | 0.085 | 0.925 | 0.829 | 0.038 | 0.085
OKHOM
43 Thshicipepa 1.00 | 0.00 |0.041 |0.056 | 0.917 | 0.889 | 0.041 |0.056
3aKpbITasd
#7 llceBmocdepa ¢
3KBaTOPHAILHBIM 1.00 0.05 0.038 | 0.061 | 0.925 | 0.879 | 0.038 | 0.061
OKHOM
#9 BeptUkambmetit |y o | (00 [ 0.041 | 0.046 | 0.917 | 0.908 | 0.041 | 0.046
3aKpPLITEIH
#11 BepTHKanbHEBIH
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Paguyc 3KBaTOPManLHOro Kosbua npu pexume hi > 0
1.75 4 == Paauyc skBaTopmranbHoro kossuar eq = K + h, h =-0.10
= Papunyc skBaTopuasibHoOro kosbua r_eq = K+ h, h = +0.00
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Benmuunna Dopmyna I'eomeTpudgecknii cMEICT

06BéM monoctu V

V=n"[orx min 0 x_max

[d(x)] dx

HNuTerpansHas BMECTHMOCTE
BHYTPEHHEN H0JIOCTH

TInontaae orpaxkaromett
IIOBEPXHOCTH S

S=2xn- Inol“d(x) . \/(1 +
[d'(x)]) dx

Tlonnas mwoma/e pealbHOM
OTPayKAFOIICH IPAHUITEI

mpr K < 1:8_f=1-(1 - ﬁg:;:;rjggﬁﬂaﬂ

DokansHLIH 3a30p 8 _f K 0);mpuK=1:8 = 1; mpu XapaKTepUCTHKA IIOCKOH
K>1:8 f=K-V(K 0-1) ———
obpazyromiei

JlmiHa akTHBHOH 00MacTH
L act

L act=x max —x min

OceBast IPOTSHKEHHOCTD
padoueii obnacTu

Pasnyc ToprieBoro okHa
d tip

d_tip = max(h, 0)

DuzHYecKH paguyc
TOPLEBOH alepTyphl

Pamuyc nenTrpansHoil
SKBaTOPHAIBHOI 0bmacTi
r eq

r eq=K+h, mus
KOH(HUTYparuii ¢ IeHTPaIbHBIM
vaacTkoM y = 0

XapakTepHsIil pagiyc
[IEHTPaILHOTO KONBIEBOTO
yJacTka

Pamuyc miefikn r_throat

r throat=K+h-K 0

Pasmep rieHTpanpHOTO
Ipoxo/a B TpEX(PoKycHOM
noJaceMeiicTBe

J + |/
+

ASUS $
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L !

+98 * " 5
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Tan K h 1 R A% S o f L act
#1.Lopuatiaieand 050 | 0.00 | 0.50 |0.1506|2.1703 | 0.1340 | 2.00
'3aKpBITBII/I
e A 050 | 005 | 050 |0.1899|2.1703 | 0.1340 | 2.05
BKBBTOPHE.JILHBH\CI OKHOM
#5 Tlcernocdepa 3akpbITas 1.00 0.00 1.00 0.6024 | 6.8951 | 1.0000 | 2.00
7 Teenaodipac 1.00 | 0.05 |1.00 |0.7595|6.8951 | 1.0000 | 2.05
BKBGTOpI’IaJIBHBIM OKHOM
#9 BepTHKaNBHEIH 3aKPHITEIE 1.50 0.00 1.50 1.3553 | 14.5068 | 0.3820 | 2.00
#L1 Begramansmito 150 | 0.05 |1.50 | 1.7088 | 14.5068 | 0.3820 | 2.05
3KBaT0pHaHBHBIM OKHOM
#13 TpéxdokycHplii 3akprITeiii | 0.60 -0.40 | 0.60 0.0498 | 0.8198 | 0.2000
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N ref k; Juckpetiias Mepa BpeMellH #H3IH 1y4a
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CpeZiHee 4nco oTpaxkeHuin <n> (1000x1000, hybrid)

1000
#1 1000.00 1000.00 1000.00
#2
#3
800
#4
#5 1000.00 1000.00 1000.00
#6 836200 600
#7
#8
#9 1000.00 1000.00 1000.00 400
#10 889.47
#11
#12 200
#13 1000.00 1000.00 1000.00
#14
o e L cnes?
\.\Tpa,\b“ ob® - eao"" <
NG ~opW
T $C$?2%1% J " ! + 6
T $C$?%1 " 6 * : I 6
n
, 6 4 . 6 !
& / 4 6 6 45 ! 7 + '$
NHAMKaTMBHLIN NopTpeT C4-C5: KOHKYPEHLMNA TOPLEBOro 1 SKBaTOPNaIbHOMO KaHanos
O6BLEMHBIN UCTOYHUMK, N_rays = 1000, N_max = 1000
0.99 0.99
1.0 4 0.97 0.98

0.8 1

Jlons BblWeawmx nyyen

0.2 1

0.0~

0.6

0.4 1

#2 #3 #4 #6 #7 #8 #10 #11 #12 #14
OTKpbITbIE WX MOJTYOTKPLIThIE TUMbI
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# | Tum N ref | Jloms Oxsatop | JleBstit | [IpaBsiit
BBIXOZA TOpeIr; | Toper
1 | T'opu3oHTaNBHEIH 3aKpBITHIIH 1000.00 | 0.000 | 0.000 0.000 | 0.000
2 | 'opu3oHTaIBHBIH TOpLEBbIC OKHA 681.83 | 0.352 0.000 0.187 [0.165
3 | 'opusoHTaIbHBI ¢ 3KBaTOpUaIbHeIM | 30.85 0.995 0.995 0.000 | 0.000
OKHOM
4 | T'opu30oHTAIBHbIH OTKPHITHIH 31.06 0.995 0.850 0.069 | 0.076
5 | TlceBmocdepa 3akphiTag 1000.00 | 0.000 0.000 0.000 0.000
6 | IlceBmocdepa TopIeBRIe OKHA 836.00 | 0.188 0.000 0.096 0.092
7 | IlceBmocdepa ¢ 3KBaTOpHATLHEIM 67.67 0.972 0.972 0.000 | 0.000
OKHOM
8 | IlceBnocdepa oTkphITas 62.30 0.978 0.913 0.024 | 0.041
9 | BeprukanpHbIH 3aKpbITHIH 1000.00 | 0.000 0.000 0.000 | 0.000
10 | BeprukanpHbI TOPLEBEIC OKHA 889.47 |0.126 0.000 0.058 0.068
11 | BeprukanpHBIH ¢ 9KBATOPHAIbHBIM 98.34 0.955 0.955 0.000 | 0.000
OKHOM
12 | BeprukanbHbli OTKPBITHIH 103.40 | 0.952 0.906 0.025 0.021
13 | TpéxdokycHblii 3aKpbITHII 1000.00 | 0.000 0.000 0.000 | 0.000
14 | TpéxdokycHslil TOpHEeBble OKHA 561.66 | 0.480 0.000 0.257 |0.223
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[onoNHNTENbHaa KapTa 40N OTPaXKEeHUIN
B LeHTpaJibHOM 3KBaTOpMaibHOM 30He

0.7

OpU30OHTaNbHbIR
3aKpbITbIN

MNMcespnocdepa
3aKpblTas

BepTuKanbHbIN
3aKpbITbIN

TpéxoKyCHbIN
3aKpbIThIN

LleHTpanbHbINA Ob6BEMHBIN Topuesoin
T $ 33A%$1$ s " oo / : 6 "
" 1 el $
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MA0THOCTL OTpakeHun p_X(x) Ang 3aKpbITbIX TUMNOB
npy 06 bEMHOM NCTOYHMKE

3.5
—— [OpPU30HTaNIbHbIV 3aKPbITLIV
— [ceBpocpepa 3akpbiTas
3.0 1 —— BepTuKaibHblil 3aKpbIThIN
e TPEX(POKYCHBIN 32KPBITHINA
2.5
2.0 1
X
x
Q' 1.5 1
1.0 4
0.5 1
0.0 4
—1.00 -0.75 —0.50 -0.25 0.00 0.25 0.50 0.75 1.00
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Tun Hcrounuk IMentp Jeenf Hpanei IMefika
TopeIt TOpeI]
I"opu3oHTaNBHBIH 3aKPBITHIH Ilentpaneneriii | 0.336 0.056 0.060 -
T'opH30HTAIBHBINA 3aKPHITHIH O06BsEMHBITIT 0.640 0.002 0.000 -
T opH30HTANBHEI 3aKPHITHIIH E;s;eson 0.245 0.190 0.097 -
IlceBmocdepa 3akpoiTas Ilentpanererii | 0.411 0.048 0.063 -
IIceBpocdepa 3aKpeITas O0BéMHBIT 0.701 0.003 0.001 -
[cermocdepa 3akpeitas Topuesoii 0.338 0.117 0.061 -
ciena
BepTuxanbHblil 3aKpBITEIH lenTpanpueni | 0.462 0.031 0.058 -
BepTukanbHblil 3aKBITEIH O6BEMHBIIT 0.732 0.005 0.000 -
BepruxanpHelil 3aKpBITHIH E;f;eBOH 0.383 0.114 0.082 -
TpéxpoKycHEIH 3aKpBITHIT IMentpanpueni | 0.257 0.083 0.055 0.257
TpéxdokycHblii 3aKpBITHIH O0BEMHBIIT 0.509 0.004 0.002 0.509
TpéxdokycHblii 3aKpBITHIIH Topuesoit 0.196 0.173 0.102 0.196
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Tun Hcrounnk obs 0) AL) R) (throat)
#1 TOPPIBEIHTa.':IBHBIH IenTpambsii | 0.452 0.743 0.124 0.133 -
3aKPEITEIH
L LOpmOmIEE | e e 0.642 | 0.997 0.003 | 0.000 .
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_ Beixon, Jlerwiit TIpaBsrit

Tun Koudurypanmus HcTounnk <N ref> % ey ) e

B s e O6névumii  681.83 352 18.7 16.5
TOpHEBBIe OKHAa

g |Topasommausmnn IentpameHsii 27.94 1000 507 493
TOpIIeBBIe OKHa

¢ |llcenochepaTopieRtie | e .oois 8360 | 18.8 9.6 9.2
OKHAa

¢ |TIGCBEOCHEPRIODNEBNIC |ppoceiisics| 3346 | 106:0 493 50.7
OKHa

tg | BEPOOGEEEEHTOPIEERE. |Ge o poin | GROUT | 19.6 5.8 6.8
OKHa

| | DEPTERANMEMTOPICRNE | fpomsnpiny | 4274 | 1006 | 503 49.7
OKHa

py | IPCROORYCHERUTOPUREEIS | e e oae | KGLGE | 480 25.7 22.3
OKHa

py | APEROORYCERMTORUCENG | poieeoes 1Sy | 1000|503 49.7
OKHa

J+ |/ U$SC3$ $ P . 6 . "3

J + / U $ C $ " 6 n | 6 n

$
Brixoy, DxBaTtopualbHEII
<

Tnn Kondurypanmsa Hcrounnk N _ref> % e

3 | TOpUM3OHTAIEHEA C O6wémEsi  30.85 995  99.5
SKBaTOpHAJIEHBIM OKHOM

3 TopuzoHTAIBHE] C Topuegoii R4.07 100.0 100.0
SKBaTOpHAaJIEHBIM OKHOM CJIeBa

3 | lOpUsOHTATHEI C Ientpamemsii 51.67  100.0  100.0
3KBaTOpHAJIEHBEIM OKHOM

g | Licennechepae O6némuwii | 67.67 972 972
BKBETOPHEU'LBHL]M OKHOM

4 IIcermocdepa c TopueBoii 90.9 100.0 100.0
BKBaTOp]‘IH..‘]I:HL]M OKHOM CIIEBa

g | Meesnecepac Ilemtpamsrsii 69.07 1000  100.0
JKBaTOpHAaJIbHBIM OKHOM
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Brixon, DxBaTOpHAIBHEII

<

Tun Kouduryparms Herounnx N_ref> % BBIX0J, %

{1 |BePIMKATGHLILC O6péMEBHT  98.34 955 955
3KBAaTOpHAJIEHEIM OKHOM

11 BeprukanbsHelii ¢ Topuesoit 9525 100.0 100.0
SKBaTOpHAJIEHBIM OKHOM CJIEBa

11 BepTHKaJIBH_BIHC HeHTp&TBHB]ﬁ 88.2 999 998
SKBaTOpHAJIBEHBIM OKHOM

J+ | U$SC$?$ @ + "%

J+ / U$CS$? " 6 F#

$

£ Kondurypanus HcTounnk bR foe;:;}{ “Ipaneet 2:;2521%

> I, % "’ Topen, %
0% BEIXOT, %

g, |TormemTaEINE Obsémmeit  31.06 995 6.9 7.6 85.0
OTKPBITHIH

4 | TOpASOHTAILHL Ueatpamet 1544 1000 287  28.1 432
OTKPBITHIA bl

g |Tleennochens Obrévmeit 623 978 24 4l 91.3
OTKPLITad

g Hcernochepa HeHTpaes ) 07 1000 30.9 29.7 39.4
OTKpEITasA b1

yg | Depraamcmn O6sémmmii  103.4 952 2.5 2,1 90.6
OTKPLITBIH

| Bepruxambmbiii Hemtpamb® 571 1900 323 333 34.4
OTKPBITBIN bl



$ %




! $ %
(F( B % % 9
’ y - ( I
& ! 7 + | N :
/ o+ 4 . ‘9
0 0>3% E I & " ‘6
8 + 7+ $D # 6 ! Ff*
/ " . + +
1 * + * + 6
! 8,& & /
E 5 | $
/! 8 | 6 3
+ | .
$ H * 7 6 |
58 + 6 /
+ ! | * + 6
$
E 45 $ S | "
/ & + | *
6 I | * _ " .
"+ I 45 R |
! + * I + 16 45
6 $
]1Qw , MQ1 ' *
XQbMX'cbh , f' M f$
D I & 6 g " # N . !
7 8,& $ ( #
+ / !
I 0O # $



$

CpelZHee 4yncio oTpaxeHun <n> (1000x1000, hybrid)
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Lonsa skBaTopuasibHOro Belxofa (1000x1000, hybrid)
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DKBaT
Pexum (N re Jona | opman
Tun HCTOYH f) = BeIX0 | BHBII | HHTeprpetarnua mis C2
HKa Ia BBIXO
Pl
#1 3aMKHYTas II0JIOCTh; OTCYTCTBHE
= g BBEIXOJA JIOKa3bIBAeT yIepKaHUe
Topuownisia | SO | {000 | 0:000 | 0.000 Sk JAep :
s HEIH HO elllé He JOKA3bIBaeT
3aKpPBITHII
CHEeKTPAILHYIO JIOBYIIIKY.
#3
. . IlenTpanbHas 30Ha paboTaeT KaK
TopuzonTannHei ¢ | O6néM .
& 30.85 | 0.995 | 0.995 | momuHHpyrOOIUI TpaH3NTHO-
SKBAaTOPHATIEHEIM HEI %
BBIXOHOII IT0fC.
OKHOM
eHTpaIbHas 30Ha 0cTaéTcs
#/ Lleenpociiepa.c O0BEM EOMHIEH/I el H VBeIIHUHBAET
3KBaTOpHAIBHEIM B 67.67 | 0972 | 0972 EX0 XB
HEI BpeMs IIpeOBIBaHHS 110
OKHOM
CpaBHEHHIO C THIIOM #3.
#11 o
. . Hamnbomnee momroxuBymImit
BepTuxanbHEIil ¢ O0réM -
% 98.34 | 0.955 | 0.955 | sxBaTOpHAIEHO-OTKPBITHIH perkKIM
SKBATOPHATIEHEIM HEI «
B K-cemeficTBe.
OKHOM
413 Oco0BII MIeTKOBEII PeXUIM;
. T O6rém epiKaHHe IOTBepIKIeHO, HO
TpéxboxycHpiit u 1000 | 0.000 | 0.000  Y*°P R ke
% HEIi BOITHOBAS TIPAPOJIA TEHKH
3aKpPBITHII

TpeOyeT OTHENBHON IPOBEPKH.
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Bemiunnaa OmpeeneHue @U3HYECKHT CMBICIT

eta_hold(MC)

<N ref>/N max

IIpokcu yaep:xaHHs IepPBOro IOPAIKa;
XapaKTepH3yeT HOPMHIPOBAHHOE BpeMs sKH3HH

nyteﬁ

eta_out(MC)

P exit

IIpokcH OTKPBITOTO JelCTBHA; JOIA Ty1eil,
BBINIEAINHX Yepe3 TF00bIe OTKPHITHIC OKHA

Phi MC

eta hold(MC)
eta_out(MC)

IuTerpansHeIil TyueBO KOMIIPOMHCC
yIepKaHHs H BLIBOIA

eta_hold(MC)

Yacte KOMITpOMICCA, peaalHn3yeMad Jepes3

Phi tor(MC) (P exitL +
P exitR) TOpLEBEIE OKHA
Phi_eq(MC) eta_hold(MC) YacTs KOMIIPOMIICCA, peann3yeMas Jepes3
—CAVE P _exit,eq SKBaTOPHAILEHOE OKHO
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Cpennee CpenHee Cpennee
Kuace peaas HerossEK eta_hold(MC) | eta_out(MC) | Phi MC
TopIiieBO-OTKPHITHIH TlenTpansHbrii 0.031 1.000 0.031
Top1eBO-OTKPHITHII OOLEMHETIT 0.742 0.286 0.195
DKBaTOpHAIBHO-OTKPHITEL | IlenTpasbHbLl 0.070 1.000 0.070
DKBaTOPHANBHO-OTKPBITEIH | OOBEMHBIH 0.066 0.974 0.063
DKBaTOpHAIBLHO-OTKPEITELI | Topneroil ciiepa 0.090 1.000 0.090
Kombusnposasyo LleHTpaEHET 0.021 1.000 0.021
OTKPBITEIT
Kowbrriposatio OGBeMHBbI 0.066 0.975 0.063
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Komenesas " HyxHa noMuranTa
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Ocegas
: Her ctpororo 3D- Hyxna nanopHAA 30HA 1
D axis HallpaBJIeHHOCTH
= 3HAUeHHA HHTerpal mo chepe
TJIaBHOTO JIeTIeCTKa
EcTb TOBKO
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MuHUManbHas BOJIHOBas NporpaMMa 3akpbiTUA OTKPLITOro peXXuma

Freometpusa + Monte Carlo OTKpbITaa CKaJsApHaA 3apa4a Helmholtz-ckaHn
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3D Maxwell Schrodinger
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#1 TopH30HTATBHBIH 3aKPbITHI 0.500 | 0.00et+00 0.751 0.917 8572
#5 [eeBaocdepa 3axpbiTas 1.000 | 0.00e+00 0.751 0.917 8668
#9 BepTHKAIBHEIH 3aKPHITEIH 1.500 | 0.00e+00 0.751 0.917 8704
#13 TpéxdokycHBIi 3aKPBITHIH 0.600 | -0.400 0.725 0.890 11292
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n #1 k2 #flme |#5 k2 #5nc | #9k? #Inc | #13 k? #13 nc

1.000 | 59.042 0.996 | 27.305 0.970 | 18.687 0.941 | 114.33 0.997

2.000 | 129.26 0.960 | 66.955 0.997 | 42.775 0.990 |231.17 0.967

3.000 | 161.17 1.000 | 67.384 0.826 |49.215 0.721 | 334.65 1.000

4.000 | 198.13 0.869 | 101.71 0.793 | 66.520 0.891 |348.17 0.880

5.000 |283.22 0.691 | 128.40 0.780 | 91.416 0.560 |485.11 0.719

6.000 |299.19 0.949 | 140.35 0.969 | 95.660 0.914 |570.11 0.999

7.000 |301.12 0.999 | 161.53 0.982 | 98.155 0.974 | 61246 0.700

8.000 |379.76 0.574 | 162.97 0.496 | 121.97 0.556 | 677.54 0.852

9.000 | 395.49 0.996 | 22140 0.835 | 133.23 0.993 | 767.36 0.995

10.000 | 462.23 0.575 |228.84 0.897 | 156.33 0.785 | 788.66 0.518
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Tun #1: TOPM3OHTaNbLHBINA 3aKPbLITHIA — Nepskie 6 Mopa, [u(x,y)|?
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Tun #5: Ncesnocdepa 3akpbiTas — nepsbie 6 Moa |u(x,y)|?
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n=1; k?=18.69; nc=0.941

Tun #9: BepTUKanbHblA 3aKpbIThI — nepBbie 6 Mop, |u(x,y)|?

n=2; k?=42.77; nc=0.990
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Tun #13: TpéxdoKycHbIN 3aKpbITeIii — NepBbie 6 Mog, |u(x,y)|?
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n=2; k?=231.17; nc=0.967

0.0004

0.8

> 0.6

0.44

0.0003

0.0002

-1.00 =0.75 =0.50 =0.25 0.00

0.0001

0.0000

0.0006

0.0005

0.0004

0.0003

0.25 0.50
x
n=5; k?=485.11; nc=0.719
0.8
> 0.6
0.4
-=1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50

x

“iQaF]*G”

0.0002

0.0001

0.0000

0.5

n=3; k?=334.65; nc=1.000

0.8

> 0.6

0.4

-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50
x

n=6; k?=570.11; nc=0.999

0.8

> 0.6

0.4

=1.00 -0.75 -0.50 -0.25 0.00
X

0.25

0.

50

0.0006

0.0005

0.0004

0.0003

0.0002

0.0001

0.0000

0.0006

0.0005

0.0004

0.0003

0.0002

0.0001

0.0000

0.0005

0.0004

0.0003

0.0002

0.0001

0.0000

0.0005

0.0004

0.0003

0.0002

0.0001

0.0000

01>$

1?C



$ P # " "ol $ %

B6: nona MOOOBOW SHEPTUM B LLEHTPAsILHON TPETH
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J+ [/ 1?2%? " 6 *
! 4 ! n n 4 5 n
I* # /[T ol *
0>%
(N _ref) npn
o Homnsa %
Tun | PexuM OTKPHITOCTH | 00LEMHOM BEIXOMA IlpenBapurensHEIi BeBOA ud C3
HCTOUHHKE
#10 | TopueBo-oTKpsITEII | 889.5 12.6% Hanbortee CINBHBI KAHIIAAT 110
JTy9eBOMY BpeMeHH JKI3HU
5 | Topneso-ompumit | 8360 18.8% CHIBHEBI KaHIHAAT IIePBOTO MOPSIKa;
OKHO MOXKeT OFITE IHpe
; Xopomnii KaHIHaT IepBOoro
#2 | TopueBo-oTKpeITEII | 681.8 35.2% P i P
nopsaka; HyxkeH 3D sweep mo ka
414 Tpéxdoxycusrit 561.7 48.0% KanuiaTt uyBCTBUTE/IEHOI'O THIIA;
u . . 0
TOpIEeBRoil BepoATHO Dollee y3Koe OKHO
KoMBHHIDOBAHHO IlepcnextugeH 1y C4-CS5, Ho He and
#12 B— ff 103.4 95.2% | CHIBHOTO yIep/KaHH: [IePBOT0
P TopsijiKa
411 DKBaTOpHAILHO- 98 3 95.5% Kanguaat Ha MOJ0BO 00YCIIOBIEHHBIE
u . . 0
OTKPBITHIH OKHA IIPH 3KBATOpPHAIEHOM BEIBOJE
47 DKBaTOpHAILHO- 67.7 9729 Kananunat Ha ceneKkTHBHEBIE, HO He
£ . . 0
OTKPLITHIH IMHPOKHe OKHA
48 Komburnposanso 6.3 97 8% KannnnaT cMmemmagHOrO THIA; HYXeH
OTKPBITHIH ' ' Maxwell-610K
Kot BeposTHee pexnM yIpaBiIsgeMoil
#4 — I:II) 31.1 99.5% | yreuku, a He NIHPOKHII HHTepBaI
P VIepxKaHII
#3 DKBaTOpHAILHO- 30.9 99 5% OxHa BO3MOKHEI JIHNIb IPH MOJOBOI
OTKPBITHIT ] ' CENEKITHH; yaepkamie craboe
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CnekTpanbHoe ckaHupoBaHue n_center(ka) u n_out(ka)

10 Tun #2: TOpU30OHTaNbHbIA, TOpUeBble okHa (K=0.5, h=0.05)
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(- 8 # [ * + %
J " ° 6 * " 5 6 " +
hQwYabYXA $U1 " zcA>3$7?2>* "
! 7. A$ ?2A$ B .7 + : 7 7 /o
7 "1 14 1 : , "6 4 | . |
D # ! "oe + / 4 . "6 " ,
+ / 4 B$
J " el 8 " $ . : FhQwYabYXA $3 A
" " 7 A $>CA* [ 7 1 1'> A
6 . 4 , " 7 " + 6
" 3%$3 *>C$ ™ ">C$ U*A S ™M$J 0> !
n n J + . 4 n + & $
J+ / 1?$3%1%$ E + . " 6 hQwYabYXFzcG
Ne mAaKka #2 ka H#2 nc #2 nout | #10 ka #10 nc #10 nout
1.000 38.427 0912 0.012 44.090 0.865 0.065
2.000 35,719 0.819 0.032 44.583 0.842 0.076
3.000 28.824 0.817 0.095 34.241 0.834 0.101
4.000 24392 0.786 0.005 41.628 0.828 0.083
5.000 43.106 0.754 0.099 47.538 0.792 0.109
6.000 33.749 0.735 0.096 37.688 0.787 0.101
7.000 34.487 0.722 0.120 36.457 0.782 0.102
8.000 49.261 0.716 0.105 28.824 0.773 0.109
9.000 41.136 0.677 0.194 21.779 0.767 0.119
10.000 44.829 0.677 0.146 35.226 0.764 0.116
J+ / 1?7%$3% $ H" . ! Toe ¥ , hQwYabyYX

$?7A$
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OxkHoO ka min ka max | Aka max 1c | Cuerapui
1 24.392 24.392 0.00e+00 | 0.786 A

2 27.839 28.824 0.985 0.817 A

3 31.040 31.533 0.492 0.675 A

4 32518 33.010 0.492 0.594 A

5 33.503 34.487 0.985 0.735 A

6 33.719 36.211 0.492 0.819 A

7 36.950 37.196 0.246 0.637 A

8 38.427 39.412 0.985 0912 A

9 40.889 41.628 0.739 0.677 A

10 42.367 42.367 0.00e+00 | 0.600 A

11 43.106 43.844 0.739 0.754 A

12 44.583 45.075 0.492 0.677 A

13 45.568 46.799 1.231 0.660 b

14 47.538 47.538 0.00e+00 | 0.465 A

15 48.030 49.508 1.477 0.716 b

J+ / 1?7%$3%$>8% H" ! 1 * , hQwYabyHX

$?AS$
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OxkHo | ka min | ka max | Aka max Coenapuni
1€
1 14.050 | 14.050 | 0.00e+00 | 0.460 A
2 17744 | 17.744 | 0.00e+00 | 0.669 A
3 19.221 | 19.221 | 0.00e+00 | 0.632 A
4 21.191 | 21.191 | 0.00e+00 | 0.455 A
5 21.930 | 22.176 0.246 0.763 A
6 22.915 | 23.161 0.246 0.546 A
7 23.653 | 23.653 | 0.00e+00 | 0.753 A
8 24.146 | 24.146 | 0.00e+00 | 0.547 A
i 25.131 | 25.131 | 0.00e+00 | 0.762 A
10 25.623 | 25.869 0.246 0.599 A
11 26362 | 27.101 0.739 0.719 A
12 27.839 | 28.332 0.492 0.679 A
13 28.824 | 37.196 8.372 0.834 b
14 37.688 | 50.000 12.312 0.865 b
J+ | 17$3%$28% ( ! "6
ITapameTp Tum #2 Tun #10
(n_center) 0.245 0.375
max(n_center) 0.912 0.865
ka npu MakcuMyme 38.427 44.090
min(m_center) 1.91e-10 7.05e-07
o(n_center) 0.255 0.290
Ycno mixos (1>0.40) 12.000 12.000
Yrucno okoH (n>0.45) 15.000 14.000
CymmapHas mupuHa okoH XAka 9.357 22.653
Jlong Touek BeimIe 1/3 0.435 0.605
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Tun #2: FTOPU3OHTaNbHBIN, TOPUEBble OKHa — KapThl |u|? B TUKOBBIX TOYKaX
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Tun #10: BepTuKanbHbIW, TOPUEBbi€ OKHa — KapThl |U|? B NTMKOBLIX TOYKaX

ka=34.24; c=0.834; nout=0.101  1e_5 ka=37.69; Nc=0.787; nout=0.101  1e_5 ka=41.63; Nc=0.828; nout=0.083  1e—g
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/ + a;8* + FkG
1A eU * el > el3 1" . > , FKkG
a5 " & el $
J+ [/ 1?2%8U%$1%$ @ Lo !
MeTpHKA 3HAUCHHE
max|An| mexay 200x120 u 300x180 0.039
mean|An| Mexay 200x120 i 300180 0.009
J+ /| 1?2%U$ $ < ;S + 6
a:5, % *A,1$
BapuaHT max|An)| mean|An|
PML=0.10, 6=5 0.137 0.020
PML=0.15, c=8 0.069 0.006
PML=0.30, c=15 0.047 0.008







