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At

n+1 _Tn n n
Ti+1/2,j+1/2,k+1/2 = Ti+1/2,j+1/2,k+1/2 + (Gx,i,j,k - Gx,i+l,j,k) C
i+1/2, j+1/2,k+1/2Pi 4112, j+1/2,k+1/2

+ (X > y&x — zterms)

At
n
- C Bi+l/2,j+1/2,k+1/2( i+1/2,j+1/2,k+1/2 -T b) (1-3-4)
14172, j+1/2,k+1/2Pi+112, j+1/2,k+1/2
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+ c (pi+1/2,j+l/2,k+l/2 “SAR 12 1200112
i+1/2, j+1/2,k+1/2014112, j+1/2,k+1/2

+ Abi+1/2.j+1/2‘k+1/2)
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10g 9sL5Bg, GgLsdsdobs LmE. 3.4.3 5 S 8-BY. OMIMOE LYBIMOL s0)gMHsdo dmEgdwmwo
99092900056 BsbL, SAR-0l dodbodogrmMo 2obsdvswmgdeo 9609369wmdgdo MmM03y,

54



3659MHMY395MM3z60 @O gMmy39M™M3560  IMmEIEgdobmzol  L3TMO©  SbEIMbys
90035690mb, Sy, OMI A5FoMFGH0390E0 JOHMY39MMZ960 FMmEgEol Asbbowrgs, B3z9bL
9096 1AM S3ME56580, BMMYPIMIWOS S POPIP 5O 3301 JMHMO S 0x039 9O,
909bgo350  0doly, M3 Jmsbmnddol  LYEsmo  MYBEIBsTg  9BLb3s39dME0s
36590 mY356M0M356900L 2om35olobgdolsl, Jumgzgowgdols Lbgsalibgs ogwgd@EMmo3MWwo
390093500M00Ub, 3589690 md0l s Lod33M030L QodM.

6. 3.4.4-%g Ho6dmygboos SAR-0l gobsfiorgdols 9gscmgds bemwo bbgmeol
dogbom, 56MH59MMY356MM3560 S JOHMAZ5MM3560 FMOYEgdOLIMZ0L, 39T dOEHYJO
Aol g5dmlbogqdolsls 300 MHz Lobdo®mgbg. 33¢930L5L dOEYI0 Gowres dgemBgmen
0gbs 090 go8m, GMI 53 890mbggzsdo dgladergdgeos 390l 49bsHogdol 30BmsmEo
99056905  ,019300L"  FN0sh  FMEMEMdsdo.  O3mEol 96 Lbgs  asdmadlboggewols
3990ggbgdolisl 30 ©oliboggds 2399690m@s FbMEME FMEIEOL 29M3IZGMIP M IOVIO
Bofoerdo, o3 99O MEgds SAR-0U  99bsfioeqdol 89atgosl LOEo  5@sdosbol
dmgol d90mbgg3sdo. dmyzsboo bMs0900b bosmers BbL, 39600 ™BbggG
FDTD 9gom@oms (1v96.3.4.4 5 ©5 3) 5 ©ad-0m (3.4.4 g) d00gdM 8909290l dmGOU.
MMamOE Bg0mm, 0dbs 50bodbmwo, godmmzwol Loy ©yad-ol 99dmbggzsdo 93536Mo©
3Mb6EOME 905, 0 @OML HMEaLsg FDTD 8900m@©o 530L bydowgdsls 56 0derg3s. sdodma
B39b g03wom, MMI ULbgomds dmyzsbowr  BLMWYEGHMOH 6033w EMddL  TmEMOL
399m30olL 3000 gdol BoMyegddos.

1.01e-004 1.10e-004

1.30e-004

-9.79e-005 -7.54e-005 -8 26e-005

5.03e-005

6.52e-005 r5.51e-005

3.26e-005 2.51e-005 2 T5e-005

0.00e+000

0.00e+000
5) o) d)
L. 3.4.4 SAR-0b 35650930l 9sMgds 5590083503560 s JMMY35MM3560 5056l

9mgegdobmzol, FDTD 89000Mm©ob (5 s 8) s yd-ob (g) 259myqbgdom, s3gdwmwo
0MAHYI0 Boobsmgzol 300MHz LobdoMgby.

0.00e+000

dbaogbo  dgomgds, 1939 dgLfogerowos 1800MHz LobdoMHobmgol Lwme. 3.4.5-%g. 0
d900b3935d0, 5OLYOMAL 4963390 49BLb353905, MMl 900 dg0dgds s3bLBsm
93069  GHoweol  Log®mdoom  (=1710), OMAOLMZ0LSE  9MIYOHMYZMM36gds  MROM
dqLodhRbgz00.
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2.05e-004 8.02e-005 1.27e-004

+1.53e-004 r6.01e-005 r9.83e-005

F1.02e-004 r4.01e-005 r6.94e-005

5.12e-005 2.00e-005 4.05e-005

0.00e+000

0.00e+000

5) d) d)

0.00e+000

6. 3.4.5 SAR-0b g965{0owgdol 990006505 5659M0350mM3560 s gOmMR356MM3560
5580560L dmEgEgdobmgol, FDTD 3900m@obl (5 s 8) s ©yd-ob () godmygbgdom,
53990 dMHHYJo o obsmzol 1800MHz bobdoMgby.

©pd-0b 459mYygbgdom IMZWOWo TJEIRGOOLMZ0L JoTMM3WOL ™I ds,
(3903 obobaB3MYds LolsBP3MM 30MHMdYOOL ©s3d9YMBOEdOL LoBMBEom ,d49F05"-

ol Hg306Dg 56 5099539ds 15%-b, 5d0GH™A gOHMP35MMZ560 555060l dmEgEobmzol,
-0 IMNZWOO F9J3)00 FoM0GOM0s. FmoergMo LobdoMggdobmgzol (450MHz
5 900MHz) 39099900 0gm 51939 sbgrmls. dmyzs60wo 996930 8909900, IMZLOWO
FDTD 8900000 @5 d-00 Bsdwocgdsl 35de93l 999m303356mamod dbmemo ©d-ob
2459myqbgdom 9OMY3560M3560 MY gdol  Qobloboggws  BIOMMMISLIFHId060
L(396569d0L G9dmbgggzsdo.

§ 3.5. 99dBH®™M3s3b0BH MO0 EsLL039xdOL BsOMNMAsLIB9d0s60 Lb3gbsMgdoL
?°9m33¢93s

39005300090 ©YT-000 FoMICMISBI 900560 ILBOZ]BOL b3gbseGdOL 49dM 339359
5 300900 999900l 565c0BBg. dm3999)o Ms30l §2-0o SE[IMH0Wo  sEaMmGOMToL
L5339 Dg  F9oddbs  3m30MEBHIOMEO  IOMPMSBS  3gerol  M30U90gdol  HoEbzomo
39933 9g30Lom30L  5sd0sbol  dogbom, Tgbmdsdo s slg3zg Tme  bBmbsdo. gL
3500 353930  LodoErgdsll 335993l SEZ0WHE 3339 M®  JOMOMOEPO
UEAHOYIEHMOOL 35659xEBHMYO0: MMObOL BMTs, BobXOOL BMBs s FEYIMYMBY, 5Q5d0sbol
9mEool s  98mdlboggdeols 8 dsMgmds, sdmAlboggdEIOl  3MEMODIE0S O
3000900 3593306035¢0Mmds, OHMYMEOE sOfgM0wos §3.3 35653M55380. 53 356539EHMYdOL
d960Bg300m, B396 T9a30dw0s  godmzmzowmm  1s33w930  LEGHOMIGHWOOL (bwE. 3.1.1)
LobdoMemo  Fobsloomgdgwro s  Jg30Lfogermo  dobo  MHHBMBIBLMEo  ™M30L9dq00.
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50b0dbEo  3OHMYMFMo  353930L  2sdmygbgdom  2odm33w g  0dbs  ®599body
d9dmbg93o, 3obLsboggeo LEGHOMIGHMOOL Lbgoolibgos 3565393900l
96003690Md900Lm30l.  odmmM3gdo  BoGHIM®S  M3909wm  35380600L  LBSbot @
LobdoMggdby, 300, 450, 900 s 1800 MHz-bBg. 99 390l Hyserm 8gds6gmdEs 530560l
9090l 0530056 2 13 JobI0EIBY. MMsbols BmBs (LogMdg x Losby x LoJomerg) oym 40 x
30 x 2,50. gobx Mol Bmds 1.49 x 1.13-Bg, mmsbol 39000900L goligerol 3m95303096GH900 30
T=0.75 s T=0.22. 500530560 dm@geol Bmdqdo 30 oym dgdga0: BLodsmeg 1.679, dbGgdOL
bogobg 0.460, o30L6 ©@Osdg@®o  0.1758. 5530560l  gem35MM3560  Imgwols
©ogdOH®03wo  99efjg3o0mds  ©d  JIJOOYWo  JeIHOIP™mds  Jogdwy  ogbs
30L53OEMgdom, 3bmol, Lobberol s dgerol 3603369wmdgdol dobgz0m, Tglsdsdols
LobdoMmggd by, ob. sbeHowo. 3.5.1.

3oL50MsMYdMEo | olsdYsEMmgdMEo
S SHINHHVREX TG I9ddOIo
390093500Mdd 8999090 MdS
300 MHz 45.8 0.70
450 MHz 44.5 0.73
900 MHz 43.0 0.88
1800 MHz 41.6 1.22

3bMowo. 3.5.1 50580560l JOMA350M3560 dMmEgEol ogd@H039wo Fgrfg3omds s
9IIOONLO 3IGIOIO DS

3E290MH  ASBAHMgdsms  LobBHGIol  98MbbLBYEs©,  GMIgEol  JooEgds
©099JdH®03Dg (50530560l BMmEIWO S BobXMS) s J9FBHIODY (MmMsbol Bgs3o6o)
LOLOBEZOM 30MMIYOOL ©53d5gMROGBOLLL 390l dYIbggdoLlsmM30L, sdmygbgdmen
0465 MKL 30domomg3s (1393000 §3930ma6eds). 36093690 m306 356539@ML, 3o6yo
390m3omo 3990l dobswfigze §omBmoygbls dsbdoo doMoms Bgsdocdls o
o3B3y Bgo30MHgdL  TmGOL.  Mm3BH0ToM0  TBTOY  DBYIZ0MYOOL 5390
©IAHOMMo© Igufogeroos 9Gmdsdo [44], ™Il Logwmdlzgebgis gobbmdiogwrs
331939%0. 259mmM3w0lL 30Mdowgdol (3.3.8) dgLodm(jdgdws®, BoLEYdIMEs LoboHrzmH™
306Mmd900L  IglOgdol LoBMLE9. Jogdmw 0465, OO MoMmEYbmdom 899900,
3obLoboggwo  LEHMMIGHMMOL  Lblsolbgs  3965dgBHMJOOL 33O gdom, OMIJWO3
9mblgbgdmo 0dbs LogMmsTmOHoLm bdg3609MHM RBMOHIGdDY [48,49,50] s FoMdmowpqbL
A MBsg3gol Bsdgsbogmm Rmbool #30/09 aMsb@ol doMoms Folosl. Loolgh@som
65dGM™MIol 53 o300 30 [oMmIm®gboos godmmzegdom JowgdMEo JOMOMIPO
153356dm 36083690 Md0L 9892900, HMIGE03 999IABI0MS© godmoygmMgds.

L. 3.5.1 (5, 8) 330h39690L  sbarm MHgHMbIBbLYYO 390l goboffoergdsls s
399mbboggdol oMol 39000l go8F0Mm35wMdoL  3mgR03E096EH0L MmMo Lbgswolbgs
9600369mdobomgols T=0.75 s T=0.22, 300MHz-%g. bsmow BRsbL, M3 bs3wgdo
3903306035 Mm30LLL,  MHYHBMbIBLMwo  ggwol  SI3WoBHMs Mmmobdo  bo3wgdos, o

doMH0MOI® 45dMb03gds bgds BsbxM0L. MdEs, WOgwgdEHMo3Mwo FgmhgzsmMdOL
om0 36033690mdoL 20dm, 50530560l dmgerol doabom mMogzg dgdmbggzsdo 3garo
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96003690mgbo  Fo0oos, 300069  adMgm.  OMamO3  3bmdowos,  Fo0owo
©099d3HM03Mw0 990()9350Md0LOL, 5@5F0sbol Jumgowo Jgofimgl 39eol gbgeyosls s
3H505, 007 MMbo 5dW0gMHgdl 39, gl FmsbmJdmwo 9bgMaos 0BMEIds s FYEoE
Lsdodo bgds 5Esd0sbolm30L.

b6. 3.5.1 H9DMbsbLo 3geol J96sHowgds s Mo 39eol OsYEMSTS
Mmmsbols 39gdols Lbgoslibgs goligeols 3m9x30:3096¢)0L 99dmbggzsdo,
Oemgs 9) T=0.75; ) 7=0.22;

3900099 99Lfogo 0465 OO b3gbsmo FMIBAsMGOOL s FodmAlbogzgdrols m®o
Lbgoolibgs 3qdsMgmdolsls 900MHz Lobdo®mgbg. 3mem35300L HadEHowgdol bLod3zzmozg
*BMHMB39gmzl mmebol 390w gdol gs83306M35¢mdsl T ~0.75.

bme. 3.5.2 5) dggLodsdgds Yz9wsbg odgl Lgbo®l, GmgLsi BmdbdsMgdgero
0994mx3905 390090 BsbxMHOL IM306Hs306M9 FbsMYL, bmerem 93 3gwol gsdmdlboggdgwo
9 mo3L90ME0s 39000396, 33¢g3900s 5Bg9bs, MMA 58 Jgdmbzgzodo, FMSZOEXRJMSWO

5693300l 8909390, MgDBMbsblmEo 390l sd3o@s  0HBMPYdS TGO HOYO.
Joobmddmao 9600l mbol 8993060930bm30lL M3E0ToMH0s dmabTsMYOgE0 sSHemls

0994mx3gdmEgl  BobRIMLMD, MMmEgLsg 9BFHI6s FIdIMMOL  FMIbToMGOJLS o
7396x 965l Imeol (byE. 3.5.2 3). gb 9YdsMIMdS byl »derols oo MHgHBMbsbLwo
39008 BMOI0OYOIL MmmMobdo, sy MM godmbboggool 9bgMaool oo bsfoo yool
796X M0056. 58 MmO F9gdnb3930L Fgbodsdolo SAR gobsfioergds msg8do 6583969005 by®. 3.5.3
5) @ 0)-By. LyEomgdo sLg3g 230639690L, OMI 30M39wo 3MBoOOLLL (0b. L. 3.5.2 )
SAR 96038369c0m3bsq0 omonos. yzgws d9wgado SAR Bm®mdoMgdeos 93 3geol fgstremls
(©03m0ob) 259mlboggdol Loddsgzmgby.
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) 0)

L6. 3.5.2 H5DMbsbLYo 390l 396sHowgds mMo Lbgsslibgs Lgbs@olmgol 900MHz
Lobdomgby; 5) MIBTsMYOY0 08YMBYdS BobXMOL FM30MEI306Y Fbstgl, 3909Eb;
0) 9dbdoMgd9o 0894Mmxgds Bobx sMILML; MmEs 7=0.22.

.

5) o)

U@. 3.5.3 SAR-0U 2965(0gds ssd0bols dmgerol msgzdo 900MHz
Lobdomgby, dmEs 7=0.22; 5) SAR = 114.7 3¢/3p 9mdbds09dgero 0dyma3qds
R9bx ML 30030609 FbsMgl, 3900gemsb; d) SAR =12.5 3¢/32,
dmdbdsM9d90 03gmBGOS BIbKRSMLMSB;

bLme.  3.5.4-Bg  dmyzoboos  MHgBMBBbLYwo  ggwol  gobsfogds ™G
MO0 JONTIODNMOIM 33900500 I900MHz LobdoGmgBg. 35@9MS 33900500 39¢L 943l MRG®
95050 5330GS, OMIgwoE dgodgds s0blbsl dAM0  BHow®gdol  SMBYOMIOM

w5bEmgl 3900 90L JMMOU.
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b 3.5.4 H9HBMbsBL0O 3900l gobsfowgds MmO MMHNO0IOMTSMMDd 33900530
900MHz bobdomgby

b6, 3.5.5-Bg dmyzsboos 3900l 4obsfiowgds s 49dmlboggdol osaGmsds od
d90mbgg35d0, MmEs ImdbToMgdgwo  dEg0sMgMdL  MogolbyRser  LogMiEgdo. MHmyme3
3b9o3m, 390l Asbsfogdol  LYYMSMO GO0 NMS  goblbggdmeos od
d900bg930Lo996,  OMEs  9@0sbol  ImEgwo  FEYBIMJMIL  mmsbdo.  3bsos, 0
d900mbg935d0 H9DMbsbLYIEo 390 96 Fo63M0gdbgds 580560l JmEgErols 4o0d9dm, SAR-
0@ 5530560l 8MmEYEol 15330 MOMJAOL JOHMO MOYOM B0, 579D A9dMBObsMY
5 gL B39bsIO Y39WsBY M3BH0TSEMEM0s MIBTMYIOLMZ0L. Fodmbbogzgdmwo gbgMaools
doM0ms0 Boflowo 30390y 580560l Lbgmeol 4slf3Mog J3gs 303G gdom.

0956 d900b3z935d0 30 99009y 30(390©YdS YETofob AoLH3M0g3.

/_;.-' "',/'_.-" o P \-\'\\\\\\\\ * \-\\ "'\_
/1’ /‘.//////’ 7 f'——'_'_ﬂ- ™ \\\" \i'l
‘J‘.-" .r"f )r/////f/ /?II/Q\ \\\\\\ " E\\.\"}(R‘ 1\\
i Ao b P

.EH{\{('I{ r'/.J/ ,'//_, -’W\\\ Y \l1 \' 1.! |}IL l1 ""\l \I \'\
LI T v ol T -."i,',-';' Y L
II.'lll.'_l;l-}llj"\_.l "Ifff."/.-—"r"' "l\ll:\l\\\‘i'll'll\\,lll'-
:kl*n-\.lrlllfl'rfk?{_\_’:—'{'fj ol & "Illltll""\.\‘]ll\i'!llltlll
:=h\axk1\:”rr’ %X T W
{':Illgl!’!‘l‘il.i\hl_.,'c_, \\\‘~L~.Hx11'.lui‘n
A S RN BRI ¥
MR B R
R Y FEEiil ]
\1 \IIL Y \"\_\\\\_ ks n,\\ oA .'j_ .'!.l g 4§ J|". g4
_“"llu\\'\. \'\ \‘\ \'k % N f/’-’_/l/l_/r )fj 'Ir.lr ]l:r ;'IJ ."lr'

/

oS8 Tow W W N {///").'.I'."l
\\. I“\ \\ \\\ \\\\ \\k\\ \_J’/I - ///{rr.r/ s .I"If.r'l.l .-)I .u"ll
Y %, = A A AT
b B S \\\\\ ’/,-'/,-’ L /'H;’J £y

Uy, 3.5.5 sbanem 3geob gobsfoegds s dm®o 3gaol osy®sds 900MHz
Lobdo®m9Hg Ms30Lwygs LogMgdo; ™380 SAR=1.2 3&/32;

L. 3.5.6 - By IM3990905 SbEm 390l gobsfogds, GmEabisg A9dmaALboggdEOL
LbobdoMg 1800MHz-05, H™Igerog 9ggbodsdgds  dmdowrMo  39guwgmbgdol doMoms©
Lodwdom LobJoMgl. MMM dmyz560w0 bMIM0EIL RBL, dm3gdme LobdoMgby, 39wols
d900930L LOP®Tg 50Ol dmEgeol dogbom bozergdos, 300Mg B LobdoMgby.
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359mbboggdmmo gbgemyool doMomso bsfowo sdog 1939 29OL MMIBOL BIBKMOED.
390gd0L 209330M035mds 53 9dmbggzsd0T = 0.75. sb5¢oma0®H0o J9ga900 d0MgdwEo
0965 Bb3505b3s 390900l g583F30M35¢Mmdol 3603369 MdOLL.

L@. 3.5.6 sbane 39a0l obsffoegds mmsbdo 1800MHz Lobdomgbyg, T=0.75;
399m3bo3gdo 3gdse ML 39000l dbsMgl; 53 99dmnbzg30LM30UL,
dmIbdomgderols ms3do SAR = 13.5 3¢/39.

39909 LEomqdby (bwy®. 3.5.7 s by. 3.5.8) Imyzsbowos SAR-0b dsdlodsgrmeo
96003690m™d900 300MHz, 450MHz, 900MHz, 1800MHz Lobdo6ggdbg, mmaobols 39c0egdols
95050 (7=0.75) @5 sdseo (1=0.22) ysb3eolb 3m95303096EH0L d9dmbggzsdo. L. 3.5.7
399L5050905 IAMT>MGMDOL, OMEs  5sd0sboL IMIWo 8YOIMIMBIL Fobx ML, 9
3900l 359malbo3gqdgeo 30 Bsbx Mol dbostgl (I s II gMsx3030) s s1g3g ©os LogMzgdo
(093900  20583030); bmrm  Lwme. 3.5.8-0 Jgdmbgzgzsdo  5©sd0s6ol  dm@gero
900905MgMBL 399D,  RbxOOL  Fm30MHEI306Mg  TBIOYL,  odmAlboggdgwo 30
390ol39b.

a1 g SAR (AIKg)

28.4
245
I
21.4
17.9
14.4
74| i
e e R et =
e . .- dhmmwmm=m=mmw==rm=EmTT freq (MHZ
300 44a0 ann 1800

L. 3.5.7. SAR-0b 59M 300090905 MMsbols 2503306035 MdsBY Lb3oILbIs
LObJoOOLLL, B35 505F06OL IMIEP0 FEYISMIMIL BBX MM (I AMsx030
399L5059905 4593F30M35cmdoL T=0.22, II 30 T=0.75) s 0os LogmEgdo - H939GH0wo;
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SAR M

172.3

153.2 I

134.1

115.0

5.9

76.8

57.7 /

386 I
19.5
40— freq (MHZ

300 450 400 1800

L. 3.5.8. SAR-0b ©59M300070E90s MOl 200330035 MdsBY
Lbgoslibgs LobdoMolsl, Mm3d 90530560l IMYEo JEYIIMYMBOL
3009056, BbXOOL IN30Ms306Mg AbsOYL. I 26553030 F9qlodsdgds
3993306035¢0mdsL T=0.22, II 30 - T=0.75;

OmamO3  dmyzsboo  bOIMYd0EID  BBL,  mmMsbol  39Wgdol  IdIO
39033060350 Md0LsL - T=0.22, SAR-0l d5gLodscry®o 3603369cmdgd0 580560l Ms30L
dmgdo Bmy 99dmbzg35d0 Mool gOHmo Goyom I9EHos, 30O MmMbOl 3900w gdol
o050 459330035¢mdoL (T=0.75) ©s ©os LogmEol 89dmbggzsdo. b BodBHo JoGYs©
50blbgds 08om, MM MmMsbol 39wgdol 98 3o MdOLOAD SdSO 25dFF0MZ5CMOOLY,
mmsbdo 98 390l $33oEGMES I0IMHIYdS 3JOMJOI0EID FMOZ5WR MO0 56933¢0L
3590 (Mmmsbo dmddggdl O™y MHGHDMbIGHMO0) s 3B50s 53 OML MRO™ dg@o 390l
9696200l 90050604390 50530560l Jumzoedo, M3 03938 SAR-0b 3339006 BEOSL.

31939  bLYEsMYODY  HoMImpygbogro 090929008 99omgdom,  F9a30dw0s
535533650, MMd SAR-0l dogdulodoermEmo 3603369 mdgdo LobdoMol dobgzom HHR0350
0DMmYds O IMIOEIONI0s 50Ol MYl EYdMGMdIDY. 39gMHdm, vy
50580560l IMEYo dEOIMGMOL MMobol LoM®MIYFo 399D WS GHYwgzmbo 3geol
dbsegl mFom3L, gl 0f393L ®o3do SAR-0L GodgbxgMdg BOHIL, 300Mg T9dmbz93900LY,
MM3S 5580560 084 RGOS BoBXR IOLML S oS LogMgdo.

Abaoglbo  250mmM3wgd0  Fgodegds  2obbm®mE0IEIL 93000 YROM  OEO
Bmdol  LEgbsmgdolm3zolL, dwogho  1Y3gMH3mI3omEgMol  godmygbgdoom. Bgz9bL Bog®,
0Eb3000 A5FMMZedOLMZ0L godmygbgdmwro 3md30EHIOOL 35605993 MYd0s: Dual Intel
Xeon X5650, 24 358m3m3wgwo bszsom, 64 GB RAM.

§3.6. III ms30L ©sL33bs

LoobgM@GHsgom  bsdMmdol dmigdme  ™msgzdo  FoMdmygboer odbs  ©odbToty
299mAlb039dqd0oL IgomOL 2odmygbgdom Bo@sMgdeo 33930l 99009390, 5053056%]
999G 5b0GHMMH0 25dmlboggdol HBgdmddggdols gboliffogeo,  M39d9wm 3539060l
LobdoMggdbY. 3083099GHJO M0 INEIE0MHOOL Loxgwydzgudyg dg30Lfogzwgom 9d 3gwgdol
3obofiogds  99bmdsdo 930560l dm@gerol s 4s8malboggdE ol sMLYdIMBdOLLL, SAR-0l
39bofiogds 5530560l dmEgedo, 51939 29dmbb03xdOL OsREMSAOL HTMIO0WYIYYdS
9ol 50 dYOsMIMILMD, RbXOOL oS Bsforgdols yomzswolfjobgdoo.
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3-000 300900 J9IJO0 505060l gOHMPIMM3560 FMmEgEolmzol JgEsMmE
FDTD 890000 3009399 89009390096, H®myme 96myo360m3560, 0y 56596my3560m3560
5580560l dmEgEgdol d90mbgg3sdo. Fomdmoygbowo dggagdolbomzol bbgsmds SAR-ob
35gbodoem 3600369 MdgdL  FmGol  ogm  20%-0ol  GoMawgddo. sdoo  35639bgm
d9LsdWGdEMds > FIOMYPOMEMds  0FoLy, G  QOTMMZYGOOLLL  goBMma39949bgd0bs
950@030 @5 3dWHs3zm0 godmmzmomo MglrOLbol dJmbg sALAsGY 5dmALb0ZgdEgdOL
d9omEo.  0993d, Mbs  50bodbml, MMI  5©sd0sbol  HYoolG OO  dmpgol
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By 9900bgz93580, Mmmsbo 0d3g3s MMMOE OHIHBMBsGHMMO s 5dw0gMgdL GHgewrgnmbol
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3993569l gl IM3e9bs, LEFoMmMS F50M3Z g 04698 M) ModIbsE 93 0xMGOL Mmamsbo
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094 15395M0Lo MYomo BEIbIMGOOL 2odMbo 33w 939. 98 33¢935d0 B39b gobgzobogrogo

64
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©0gMm5J300L 33m3360L sdmbLES Mmmsbdo IMMgLYdMMOo 5930560l Mg by.
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99JGHOMo s 39b0GHMMO 390 VMBS 50530560l Impgerols dogboom
Do608mogbl ol @069  FMmogLYdMYo  sTbTscg  gommgdol  gagdBHMMEo s

952603 MO0 39 gd0L ds0MEIMBgdOL b3gM3MDBOEOSL:
Eoody = le (@ Edomb + 1 Egomp): Hpoay = Z; (anH oms +anHomb)
n=. n=.

990 390l  5dsdMMds ,dMTool” go®Mdgdm s Mmmsbol doaboom Eg’;’;y , Hgg;y

0o60Mo9bL  mmsbols oo @ ,0m3ool“ Gogboom FYdsMg sTHBAsMY Fysemgdol
39900l ©5d50EMdgdOL b3gM3MBOE0SL:

N N
—out __ =in 1 Erin = out 1 = rout
Ebody - Zl (bn Ecomb + bn Ecomb) + Zl (Cn Ecomb + Cn Ecomb)’
n= n=
“jout u i i N Jjout T rout
out __ in 7] rin ou 7 L] rou
Hbody - Zl(bn Hcomb + bﬂ Hcomb) + Z;(Cn Hcomb +Cn I_Icomb)’
n=. n=

bem 99 390008 ©FS0MEMdS MMObOL oo sMOL LYdIBM FoPMMOL 5b63gbols
9096 59mbboggdmwo s mmebol dogboom dgdsMg BTy §ysermgdols 39wqdol
59509 dgd0L bI3gMH3MBOEOs:

N N
=out _ |2 =in 1 Erin Jout _ 19 Jin g rin
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LolOBEOZOM  30MHMOJOOL  305YMBOGdIOL TJOIROP, 905F0sbol FmgDy o
796X M0Dg (MMamOE3 ©09gdBHM03bg), o MmMbol 39gdBg (HMAMOE 359BHIODBY),
©53b3sdy FysOmgdOL 36mdO JMB3Egb@o S83odgdolmgols &, &, by by ¢, ¢
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MEOOL  936mdgdoL  MomEabmdsl;; o 98 2obGMgdsms  LolEBgdol  STMbLBom
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5©30MOE  FoOMZOEO  3OMYMOTMNo 353930, 9gd  oLLO3xBOL BBl Eod0sbO
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Ge SoPt F S Re P
' E2 W Ret || 95 |R.

Geo c i@ y field distribution o|l|l®@) 2 —\CSE
Ge . S NS
Pt L oiier &
Pl SAIMEMINRIR Hlﬂ{l:‘l:{lh‘q :
SO BRI

£y s ) Qs
HF Fineaiaie f .
S / \. §

Sele ns for P etric '/ . 11
Re| - Avalsbls Routnes b S 2D
Re| |VEv Geometry '\{ 3D

v Evaluste soktion edyancy

v Evaluate pattern 01 9.007¢-00%.015¢-001

VIEv held

viEv SAR Res

T Evaluote cesidusl Da macais  3.E660:

VI Ev reflected power ::: . 298 ¥IS

[ Check/Uncheck A1

oK Concel |

Ready Pos: +9.0013¢-001; «5.5286e+005; Cur: +9.0032¢-001; +2.6304e+005 NUM

50 3MMYMdMwo  3539GH0m 99330005 gobglabezdmm  39wgdol  dobsfowrgds
mmoboll dogbom s 9Mg © 9@F0sbol IMgdo; 2sdmzm3scrmo SAR 5@sd0560b
9mgobsmM30L; 93530 MMbol LobJoM¥IEo FsbslinsmMYdIE0 S A5dM3033w0Mmm dolio
M9HMbsbLYEmo  M30U909d0;  Fg39x85LMm  FmOO 3Ol  OSYMHTS @S JoFMMZOL

3OMIogds.
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39093900L sbsemobo

090005359900 35939303 mo  doamdol  Lyxdzgwdg,  gobgzobowgm
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3M95303096¢0L  G90mbggzsdo s 9193y Mmobdo  5@sd0sbol  dmEgErol  bbgswalibgs
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Do@dmpqbowos  d39dmm. momgMmo  d9dmbgzgzobmgzol  HoMdmoygboero  SAR-ol
96003690™d900  bmMIoMgdmwo 93 39ol  fgomHml - 3mId0boMgdwo oMol
259mlbog9gdol Loddwsztmg Y.

1.08e+004
1.76e+004
0.00e+000

-1.76e+004

N
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5)
b6, 4.4.2 sbeom 3gaol 29bsfowqds mmsbdo (5) s Mo 390l oM ()
900 MHz -%g, ®ms T=0.75;

U@, 4.4.2 5) 330639690L sberm 390l 2s65H0orgdsls mmsbdo s dol dodgdsMmg,
O0Es 905305608 8MmEYEo 3 dsMYMOL Robxs®Molmsb. L@, 4.4.3 d) 30 FoMTMoYqbL
3o0mbboggdmmo dmEmo 390l @O0sRMmHddL,  MHMIgEro3  F0TsODMEos  Bodsbm

BoAMH0LS3g0. LMDy GMgHo B39bdL 390l BogdlodsH 53O IO
36003690md5L, GMmIgeroi 980560l 5308 FMmEIEMIb sbeErml EgdsMgMBL. Mmmsbol

30000900 2533306035095 QS 3oB3eoL 3Mmgz03096¢0 T=0.75.
7 0984004 Reflected power
5.35e+004

3.68e+004

2.02e+004

3.34e+003 Frequency (MHZ)
898.50 899.25 §00.00 8900.75 801.50

SAR =1.33¢%/3p
5) 0)

L. 4.4.3 5) SAR - 0b 2496500 gds 50580560l IOl Mmsgdo s d) LobdoMmero
35bsllosmgdgo mmasbolmgzgol 900 MHz LobdoMgbyg. 580560l dmgwo
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L. 4.43 o) 930396908 SAR-0b  99Bsfogmgosl,  ®mIgol  dsdlodsgrMo
960036900Md5 1.3 33/3 - 05. e, 4.4.3 d) - By 30 HoMBMm©A9b0w0s Mmmsbols LobdoHero
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dsboliosmgdgeo. FJobgszs 0doby, OMI mmsbo 15305MmE  #o8FZ0M35¢gs, MMIbOL
3900900 350633 HomdMoygbgb 93 390l Bs9FIOL (OMamEE OHHBMbsGMM0), MOl A50m3
mmsbdo BMmOHI0MEYds MHYBMbIBbLYYIwO 39w0. 5T OHML LoLEGIoL Joge FoEsLlbogzgdMWo
3900l 056535 F0FoMMME0s LEdIBM LoYMMOL3GD, M3 IT5BHIO0mM SIBEIOYOL
03bH30000 499MM3gdoL LOTSONE06MBSL.
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b6, 4.4.4 (5) SHBe™ 390l 39650 gds Mmmobdo s (3) SAR - ol aobsforgdes
500530560 Ms3d0 900 MHZ-%g, 500530560l dm@geo 3 dsegmdL
5396% 56M0Lsb o T=0.22

LmOo09d0 5.4.4 s 5.4.5 9430639690L Tbgoglo 330930l F99agdL Mmmobolimgol,
Aol 45933060350 M(3 00, T=0.22. HMaMmM3 dmbogmbgwo oym, sbewm 3gwol
©> SAR - ol 8603d369cmdgdo momddol 10 - x96H Bo@oeros Mmmobol, GMmamO3
M9BMbsGHMOOL, 5050 356MROLOBMIOL - Q BogGHMOOL godm.

Reflected power

1.16e+006
B.72e+005
5.93e+005
2.84e+005
BO9.8MHz 500.41MHz
4.57e+004 Frequency (MHZ) >\ lﬁ
B55.64 888.79 885.93 800.38 800.50

L. 4.3.5. bobdormero Fobslinsmgdgwo mmsbolomgol 900 MHz -%byg,
G035 500530560L IMYE0 FEYISMIMIL BIBX sOILMD, BHmas T=0.22

bmé. 4.4.5 94308396908l 9GO LobJoOmV sbobosmgdgwl, Mmdgwbgsz B39b
3H9003m M6 303, Bb35LLIS MgHBMbIBLME Lobdocmggdbg 899.8 MHz -ls s 900.41 MHz
-B9. bme. 4.4.6. 99gbodsdgds 306039 MHYHMbbLME LobdoMmyby oMo sbErm 3geols
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396500 qdsl. MmO 3b9o300 FodlodoEr o 390l ooy 58 99dmbggzsdo s SAR-
ol 5gdLodoEmo 3609369 MdSE 9O0 MHOY00 FoMI0s, 30000 L. 4.4.4 5) Tgobgggzsdo.
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'r-fj /: //ﬁr-._ﬁ o0 6 ',f(..'/"// . —— k 6368 006
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."f' :(5 :
el (S : : -5.35e+006
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¥y }‘J'TTI L1 Ll
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6. 4.4.6 SHEM 39e0b gobsfowgds mmsbdo 899.79 MHZz (9B mbasblivyer
LobdoMgbyg, OMES 5050560l IMEIE O 3EYISMYMOL BIBX SMLMD s T=0.22;
500590560L dmEgeol msgdo SAR = 17.3*10" 3¢/39

09000930 09092900 330639690l 8MToMgMdLL, MHMES  50sF0sbol  Imgwo
9009056M9mdL BsbxMH0b FmML, 3063069 Bl 39009 Msb SBEMU. sbenm ggwol
5 SAR - ob LoOEYYd0 53 9db395d0 YYREOM FosE0s (L. 4.3.7), MoYL MROM dg@o
9696205 9ol mmsbols doaboom g30Mmg (obs d9dmbggzsdo, GMES 95053060l Impgwo
9009056 gMdS BoBXsMILMOE sbarml. Lwy®. 4.4.7 5)-bg dmEgdyeo dgdmbggzolsmgol,
MOm3o 7=0.75, Lobdomwyeo Jobslosmgdgeo HoMdmpygbowos by®. 4.4.8-%g.

,‘.,‘\3. LJ.',’;’;lsvs'l\ ]l,\.\"\\_,. 4 80e+004
R REREARIAI A

’ff" — R~

2.39e+004

0.00e+000

-2.39e+004

-4.89e+004 SAR =7.04 3¢%/33
5) 0)

b6, 4.4.7 (5) sbarm 390l gobsfioergds mmsbdo s () SAR - ob
39b5fogds 50530560l 15380 900 MHZ - B9, H™Es 5sdosbols dmgwo
900905M9MdL BobXO06 ML s T=0.75
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Reflected power

1.59e+005

8.57e+004

5.08e+004

1.55e+004

3.88e+002 \ Frequency (MHz
899.20 B99.67 §00.14 400.61 401.0

L. 4.4.8 LObJoOVYEO FsbslOsMYOGO MMsboLbm30lL 900 MHZ -By, Gmas
500530560l dmgwo 3 dscgMdL FBobxM0sb dmeml s T=0.75

LobdoMme  Asbolosmgdgebg  MHYHMbIBLMYo  LobdoMggdo oI 96
296Lbg030gds 53 G90mbzg30LM30L MMsbol Foseo 4583300350 MdOL dodm, T = 75 (L.
4.4.8).

LG, 4.49 93083969018  Fg0mb3zg3oL  dSWO  49FI06M35MBOLOL,  MMES
9BMbsbLYImo 9x39dBH0 0BMEIds MmMobdo. dm3gdNwo FEYMIsMgMdOLMZ0LsE  Sberm
3900l 5 SAR-0b d5gdlodse®o 3609369 ™dgd0 gOHMO MR MBOM T, 3000MY
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N1l=nbody
N2=nroom
N3=nwindow

allocate(a(4*N1+4*N2+4*N3,4*N1+4"N2+4*N3))
allocate(b(4*N1+4*N2+4*N3,1))

ii=0
do i=1,N1
ji=0
do j=1,N1
Roo= body(i)%r - body(j)%r_in
u=(1.0d0,0.0d0)*body(j)%tangl
v=(1.0d0,0.0d0)*body (j)%tang?2
A(4*(i-1)+1+ii,4*(G-1)+1+jj) = -G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tangl
A(4"(i-1)+2+ii,4*(j-1)+1+jj) = -G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body (i)%tangl
A(4*(i-1)+3+i1,4*(j-1)+1+jj) =-G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang?2
A(4%(i-1)+4+ii,4*(-1)+1+jj) = -G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang2
u=(1.0d0,0.0d0)*body(j)%tang2
v=(-1d0)*(1.0d0,0.0d0)*body(j)%tangl
A(4*(i-1)+1+ii,4*(j-1)+2+jj) = -G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tangl
A(4*(i-1)+2+ii,4*(-1)+2+jj) = -G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body (i)%tangl
A(4%(i-1)+3+ii,4*(j-1)+2+jj) = -G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang2
A(4*(i-1)+4+ii,4*(j-1)+2+jj) = -G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang2

Roo= body(i)%r - body(j)%r_out
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u=(1.0d0,0.0d0)*body(j)%tang1
v=(-1d0)*(1.0d0,0.0d0)*body(j)%tang2

A(4*(i-1)+1+ii,4*(-1)+3+jj) = G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tangl
A(4*(i-1)+2+ii,4*(-1)+3+jj) = G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang1
A(4"(i-1)+3+ii,4"(-1)+3+jj) = G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang?

A(4*(i-1)+4+ii,4*(-1)+3+jj) = G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang2

u=(1.0d0,0.0d0)*body(j)%tang2
v=(1.0d0,0.0d0)*body (j)%tang1

A(4*(-1)+1+ii,4*G-1)+4+jj) = G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang1
A(4(i-1)+2+ii,4*(G-1)+4+jj) = G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*bodyi)%tang1
A(4(-1)+3+ii,4*(G-1)+4+jj) = G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang2
A(4*(i-1)+4+ii,4"(-1)+4+jj) = G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang2

enddo
ji=ji+4NT
do j=1,N2

Roo= body(i)%r - room(j)%r_in

A(4*(i-1)+1+ii,4*G-1)+14jj) =(0d0,0d0)
A(4*(i-1)+2+ii,4*(-1)+1+jj) =(0d0,0d0)
A(4*(i-1)+3+ii,4*(G-1)+14jj) =(0d0,0d0)
A(4(i-1)+4+ii,4*G-1)+14jj) =(0d0,0d0)

A(4(-1
A(4(i-1
A(4(i-1
A(4(G-1

+1+i1,4*(j-1)+2+jj
+2+i1,4*(j-1)+2+jj
+3+i1,4*(j-1)+2+jj
+4+i1,4*(j-1)+2+jj

~(0d0,0d0
=(0d0,0d0
=(0d0,0d0
~(0d0,0d0

~ ~— '
— — — —
—_—— — &

Roo= body(i)%r - room(j)%r_out

u=(1.0d0,0.0d0)*room(j)%tang1
v=(-1d0)*(1.0d0,0.0d0)*room(j)%tang?

A(4*(i-1)+1+i1,4*(j-1)+3+jj) =-G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang1
A(4*(i-1)+2+ii,4*(j-1)+3+jj) =-G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tangl
A(4%(i-1)+3+ii,4*(j-1)+3+jj) =-G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang?
A(4*(i-1)+4+ii,4*(-1)+3+jj) =-G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang2
1u=(1.0d0,0.0d0)*room(j)%tang?2
v=(1.0d0,0.0d0)*room(j)%tang1

A(4*(i-1)+1+ii,4"(-1)+4+jj) =-G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang]
A(4*(i-1)+2+ii,4*(-1)+4+jj) =-G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang1
A(4*(i-1)+3+ii,4"(-1)+4+jj) =-G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang2
A(4*(i-1)+4+ii,4"(-1)+4+jj) =G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang2



enddo

jiji+4N2

doj=1,N3

'Roo= body(i)%r - window(j)%r_out

A(4(i-1
A(4(i-1
A(4(i-1
A(4(i-1

+1+i1,4*(j-1)+1+jj
+2+i1,4*(j-1)+1+jj
+3+i1,4*(j-1)+1+jj
+4+i1,4*(j-1)+1+jj

~(0d0,0d0)
~(0d0,0d0)
~(0d0,0d0)
~(0d0,0d0)

~ ~— —
— — — —

A(4(i-1
A(4(i-1
A(4(i-1
A(4(i-1

+1+i1,4*(j-1)+24jj) =(0d40,0d0
+2+i1,4*(j-1)+2+jj) =(0d0,0d0
+3+i1,4*(j-1)+24jj) =(0d40,0d0
+4+i1,4*(j-1)+2+jj) =(0d0,0d0

~— ~— —

)
)
)
)

Roo= body(i)%r - window(j)%r_out

u=(1.0d0,0.0d0)*window j)%tang1
v=(1.0d0,0.0d0)*window (j)%tang2*(-1d0)

A(4*(-1)+1+ii,4*G-1)+3+jj) =-G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang1
A(4(-1)+2+i1,4*(G-1)+3+jj) =-G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang1
A(4*(i-1)+3+ii,4"(-1)+3+jj) =-G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang2
A(4(-1)+4+ii,4*(G-1)+3+jj) =-G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang?

u=(1.0d0,0.0d0)*window (j)%tang2
v=(1.0d0,0.0d0)*window(j)%tang1

A(4(i-1
A(4(G-1
A(4(G-1
A(4(G-1

+1+i1,4%(j-1)+4+jj
+2+i1,4%(j-1)+4+jj
+3+i1,4%(j-1)+4+jj
+4+i1,4*(j-1)+4+jj

=-G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang1l
=-G_h(Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body (i)%tangl
=-G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body(i)%tang?2
=-G_h(Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*body (i)%tang2

~ ~— —
— — — —

enddo

b(4*(i-1
b(4*(i-1
b(4*(i-1
b(4*(i-1

~

+1+4ii,1)=e_inc(body(i
+2+ii,1)=h_inc(body(i
+3+ii,1)=e_inc(body(i
+4+ii,1)=h_inc(body(i

%r)*body(i)%tangl
%r)*body(i)%tangl
%r)*body(i)%tang2
%r)*body(i)%tang2

~

~ ~— —
~—

~—

enddo
1i=1i+N1

do i=1,N2

jj=0
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do j=1,N1
Roo= room(i)%r - body(j)%r_in

u=(1.0d0,0.0d0)*body(j)%tang1
v=(1.0d0,0.0d0)*body(j)%tang2

A(4"(i-1)+1+4ii,4"(-1)+1+jj) = -G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room (i)%tangl
A(4*(-1)+2+i1,4*G-1)+14}j) = -G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room i)%tang2
A(4*(i-1)+3+ii,4*(-1)+1+jj) = (0.d0,0.d0)
A(4*(i-1)+4+ii,4*(-1)+14jj) = (0.d0,0.d0)

u=(1.0d0,0.0d0)*body (j)%tang?2
v=(1.0d0,0.0d0)*body(j)%tang1*(-1d0)

A(4*(i-1)+1+ii,4*(-1)+2+jj) = -G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room (i)%tangl

) =
A(4*(i-1)+2+ii,4"(-1)+2+jj) = -G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room i)%tang2
A(4*(i-1)+3+ii,4*(-1)+2+jj) = (0.d0,0.d0)
A(4*(i-1)+4+ii,4*(-1)+2+jj) = (0.d0,0.d0)

Roo= room(i)%r - body(j)%r_out

A(4(i-1
A(4(i-1
A(4(G-1
A(4(i-1

+1+i1,4*G-1)+3+jj) =(0d0,0d0
+2+4i,4*(j-1)+3+jj) =(0d0,0d0
+3+i,4*(j-1)+3+jj) =(0d0,0d0
+4+i1,4*G-1)+3+jj) =(0d0,0d0

~— ~— — —
—_ — — T

A(4*(i-1)+1+ii,4*(-1)+4+jj) =(0d0,0d0)
A(4*(i-1)+2+ii,4*(-1)+4+jj) =(0d0,0d0)
A(4*(i-1)+3+ii,4*(j-1)+4+jj) =(0d0,0d0)
A(4*(i-1)+4+ii,4*(-1)+4+jj) =(0d0,0d0)

enddo
ji=jj+4N1

do j=1,N2
Roo= room(i)%r - room(j)%r_in

u=(1.0d0,0.0d0)*room(j)%tangl
v=(1.0d0,0.0d0)*room(j)%tang?2

A(4(i-1
A(4(i-1
A(4(i-1
A(4(i-1

+1+i1,4*(G-1)+14jj
+2+i1,4*(j-1)+1+jj
+3+i1,4*(j-1)+14jj
+4+i1,4*(j-1)+14jj

=(0d0,0d0)
=(0d0,0d0)
=-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room(i)%tang2
=-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room(i)%tangl

~ ~— —
~— — — —

u=(1.0d0,0.0d0)*room(j)%tang2
v=(1.0d0,0.0d0)*room(j)%tang1*(-1d0)

A(4*(i-1)+1+ii,4*(-1)+2+jj) =(0d0,0d0)



A(4*(i-1)+2+ii,4*(-1)+2+jj) =(0d0,0d0)
A(4*(i-1)+3+ii,4*(j-1)+2+jj) =-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room(i)%tang2
A(4*(i-1)+4+ii,4*(j-1)+24jj) =-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room(i)%tang]

Roo= room(i)%r - room(j)%r_out

u=(1.0d0,0.0d0)*room(j)%tangl
v=(1.0d0,0.0d0)*room(j)%tang2*(-1d0)

A(4(i-1
A(4(i-1
A(4(i-1
A(4(i-1

+1+11,4*(j-1)+3+jj
+2+i1,4*(j-1)+3+jj
+3+i1,4*(j-1)+3+jj
+4+i1,4*(j-1)+3+jj

=-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room(i)%tangl
=-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room(i)%tang2
=(0.d0,0.d0)
=(0.d0,0.d0)

~ ~— —
— — — —

u=(1.0d0,0.0d0)*room(j)%tang?2
v=(1.0d0,0.0d0)*room(j)%tangl

A(4*(i-1)+1+ii,4*(j-1)+4+jj) =-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room(i)%tang]l
A(4*(i-1)+2+i1,4*(j-1)+4+jj) =-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room(i)%tang2
A(4*(-1)+3+i1,4°(-1)+4+jj) =(0.d0,0.d0)
A(4*(-1)+4+i1,4°(-1)+4+j) =(0.d0,0.dO)

enddo
jj=jj+4*N2

do j=1,N3

Roo= room(i)%r - window(j)%r_in

u=(1.0d0,0.0d0)*window j)%tang1
v=(1.0d0,0.0d0)*window(j)%tang?2

A(4(i-1
A(4(G-1
A(4(i-1
A(4(G-1

+1+i1,4*(j-1)+1+jj
+2+i1,4*(j-1)+1+jj
+3+i1,4*(j-1)+1+jj
+4+i1,4*(j-1)+1+jj

=(0d0,0d0)
=(0d0,0d0)
=-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room(i)%tang?2
=-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room(i)%tang1

~ ~— —
— — — —

u=(1.0d0,0.0d0)*window (j)%tang?2
v=(1.0d0,0.0d0)*window(j)%tang1*(-1d0)

A(4(i-1
A(4(i-1
A(4(i-1
A(4(i-1

+1+i1,4*(-1)+24jj
+2+i1,4*(j-1)+2+jj
+3+i1,4*(j-1)+2+4jj
+4+11,4*(j-1)+24jj

=(0d0,0d0)
=(0d0,0d0)
=-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room(i)%tang2
=-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room(i)%tangl

~ ~— —
~— — — —

Roo= room(i)%r - window(j)%r_out

1u=(1.0d0,0.0d0)*windowj)%tang1
v=(1.0d0,0.0d0)*window(j)%tang2*(-1d0)



A(4*(-1)+1+ii,4*G-1)+3+jj) =-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room (i)%tang]
A(4*(i-1)+2+ii,4*(-1)+3+jj) =G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room i)%tang2
A(4*(i-1)+3+ii,4"(-1)+3+jj) =-(0d0,0d0)
A(4*(i-1)+4+ii,4*(-1)+3+jj) =-(0d0,0d0)

u=(1.0d0,0.0d0)*window (j)%tang2
v=(1.0d0,0.0d0)*window(j)%tang1

A4 (i-1)+ 1411, 4" G- 1) +4+j

) =-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room(i)%tangl
A(4*(i-1)+2+ii,4*(-1)+4+j

)

)

=-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*room(i)%tang2
=-(0d0,0d0)
=-(040,0d0)

A (-1)+3+i1,4*G-1)+4+
A (-1)+4+i1,4*G-1)+4+

— — — —

enddo

b(4*(i-1)+1+ii,1)=e_inc(room(i)%r)*room(i)%tangl
b(4"(i-1)+2+ii,1)=e_inc(room(i)%r)*room(i)%tang?2
b(4*(i-1)+3+ii,1)=(0d0,0d0)
b(4*(i-1)+4+ii,1)=(0d0,0d0)

enddo
ii=1i+4*N2
T 3o6mdgdo gobxmqdog MMM
do i=1,N3
jji=0
do j=1,N1
Roo= window(i)%r - body(j)%r_in
u=(1.0d0,0.0d0)*body(j)%tang1
v=(1.0d0,0.0d0)*body (j)%tang2
A(4"(i-1)+1+ii,4*(j-1)+1+jj) =-G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window (i)%tang1
A(4*(i-1)+2+ii1,4*(j-1)+1+jj) =-G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tangl
A(4"(i-1)+3+ii,4*(j-1)+1+jj) =-G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window (i)%tang?
A(4*(i-1)+4+ii,4*(j-1)+1+jj) =-G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window (i)%tang2

u=(1.0d0,0.0d0)*body(j)%tang2
v=(-1d0)*(1.0d0,0.0d0)*body(j)%tang1

A(4*(i-1)+1+i1,4*(j-1)+2+jj) =-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tangl
A(4*(i-1)+2+ii,4*(-1)+2+jj) =-G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang1l
A(4*(i-1)+3+i1,4*(j-1)+2+jj) =-G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window (i)%tang2
A(4*(i-1)+4+ii,4*(j-1)+2+jj) =-G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window (i)%tang2

'Roo= window(i)%r - body(j)%r_out

A(4*(i-1)+1+ii,4*(j-1)+3+jj) = (0d0,0d0)
A(4*(i-1)+2+ii,4*(j-1)+3+jj) = (0d0,0d0)
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A(4*(i-1)+3+ii,4*(-1)+3+jj) = (0d0,0d0)
A(4*(i-1)+4+ii,4"(-1)+3+jj) = (0d0,0d0)

A(4*(i-1)+1+ii,4*(j-1)+4+jj) = (0d0,0d0)
A(4*(i-1)+2+ii,4*(j-1)+4+jj) = (0d0,0d0)
A(4*(i-1)+3+ii,4*(j-1)+4+jj) = (0d0,0d0)
A(4%(i-1)+4+ii,4*(j-1)+4+jj) = (0d0,0d0)
enddo
ji=j+4N1
do j=1,N2

Roo= window(i)%r - room(j)%r_in

u=(1.0d0,0.0d0)*room(j)%tang1
v=(1.0d0,0.0d0)*room(j)%tang?2
+1+i1,4*(j-1)+14jj) = G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang1l
+2+i1,4*(j-1)+1+jj) = G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang]
+3+i1,4*(j-1)+14jj) = G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang2
+4+i1,4*(j-1)+14jj) = G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang?2

A(4(i-1
A(4(i-1
A(4(G-1
A(4(i-1

~— ~— — —

u=(1.0d0,0.0d0)*room(j)%tang2
v=(-1d0)*(1.0d0,0.0d0)*room(j)%tang1

A(4*(i-1)+14i,4°G-1)+24jj) = G_e( Roo, U, V, (1.040,0.0d0), (1.0d0,0.0d0))*window(i)%tang]
A(4*(-1}42+i,4-1)+24jj) = G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window (i)%tang]
A(4*(1-1)+3+i1,4*(-1)+2+jj) = G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang2
A(4(i-1)+4+i1,4°G-1)+2+jj) = G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang2

Roo= window(i)%r - room(j)%r_out

u=(1.0d0,0.0d0)*room(j)%tangl
v=(-1d0)*(1.0d0,0.0d0)*room(j)%tang2

A(47(i-1)+1+4i1,4°G-1)43+jj) = -G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang]

A(4*(i-1)+2+ii,4*(-1)+3+jj) = -G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window (i)%tang1
A(4*(i-1)+3+i1,4*(j-1)+34jj) = -G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*window(i)%tang?
A(4*(i-1)+4+ii,4*(-1)+3+jj) = -G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang2

u=(1.0d0,0.0d0)*room(j)%tang2
v=(1.0d0,0.0d0)*room(j)%tang1

A(4*(i-1)+1+ii,4*(j-1)+4+jj) = -G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*window(i)%tang1l
A(4*(i-1)+2+ii,4*(j-1)+4+jj) = -G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window (i)%tang1
A(4*(i-1)+3+ii,4*(j-1)+4+jj) = -G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*window(i)%tang2
A(4*(i-1)+4+ii,4*(j-1)+4+jj) = -G_h(Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang2

enddo
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ji=ji+4N2
do j=1,N3
Roo= window(i)%r - window(j)%r_in

u=(1.0d0,0.0d0)*window (j)%tang1
v=(1.0d0,0.0d0)*window(j)%tang2

A(4*(i-1)+1+ii,4"(-1)+1+jj) = G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang]
A(4*(i-1)+2+ii,4*(-1)+14jj) = G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang]
A(4*(i-1)+3+ii,4*(-1)+14jj) = G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang2
A(4*(i-1)+4+ii,4*(-1)+1+jj) = G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang2

u=(1.0d0,0.0d0)*window j)%tang?
v=(-1d0)*(1.0d0,0.0d0)*window(j)%tang1

A(4(i-1
A(4(i-1
A(4(i-1
A(4(i-1

+1+i1,4%(j-1)+2+jj
+2+i1,4*(j-1)+2+jj
+3+i1,4*(j-1)+2+jj
+4+i1,4*(j-1)+2+jj

=G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tangl
=G_h(Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window (i)%tang1
=G_e( Roo, U,V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*window(i)%tang?
=G_h(Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window (i)%tang?2

~— ~— —
— — — —

Roo= window(i)%r - window(j)%r_out

u=(1.0d0,0.0d0)*window (j)%tang1
v=(-1d0)*(1.0d0,0.0d0)*window (j)%tang2

A(4*(i-1)+1+i1,4*(-1)+3+jj) = -G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang1
A(4"(i-1)+2+ii,4°(j-1)+3+jj) = -G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang1
A(4*(i-1)+3+i1,4*(j-1)+34jj) = -G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window (i)%tang?
A(4*(i-1)+4+ii,4*(-1)+3+jj) = -G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang2

u=(1.0d0,0.0d0)*window j)%tang?2
v=(1.0d0,0.0d0)*window(j)%tang1

A(4"(i-1)+1+ii,4*(j-1)+4+jj) = -G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tangl
A(4*(i-1)+2+ii,4*(j-1)+4+jj) = -G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window (i)%tangl
A(4"(i-1)+3+ii,4*(j-1)+4+jj) = -G_e( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0) )*window(i)%tang?
A(4*(i-1)+4+ii,4*(j-1)+4+jj) = -G_h( Roo, U, V, (1.0d0,0.0d0), (1.0d0,0.0d0))*window(i)%tang2
enddo
b(4*(i-1)+1+ii,1)=e_inc(window(i)%r)*window(i)%tang1l
b(4*(i-1)+2+ii,1)=h_inc(window(i)%r)*window(i)%tang1
b(4*(i-1)+3+ii,1)=e_inc(window(i)%r)*window(i)%tang?2
b(4*(i-1)+4+ii,1)=h_inc(window(i)%r)*window(i)%tang2

enddo
11=1i+N3
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