lators

F.Gueth, IRA

-
E
)
K-)
o
©
=

ALMA

ALMA

- \&-' " *€JROPEAN ARC

; *




21eMJOS YIATY [BIDIJO UB JON —

ONIddVYIN/SYaTIo buisn —
loje|nwis buibewl Sya1Io e

|00] |00}

............. WGUML.‘_QHC_uw. <m<u @C_mj GUML.\_GHC_ U@WMﬁ_Iﬁ_m\s —_—

. syduos Eem%_R (1S0) |00] Hoddns uonieAlasqQ e

: UJIM Ing Saulbuo :

e Suis 100 |00} BuISn Yse) YSYD —
’SE} B1epullS YSYO e

:
S s EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE -

sioje|nuis
buibew] W1V




[ *495 H5H:

(*rreyeputs BUTEN pagJaeds ag JEhW aweussed oyl andl 4 4 azyed = JURgE
10aloadg yatm BUTFdeds SA[T4 a3Tdndan0  # az|ed = ST dMABNC
az]e4 = az0gJas
[Auou|y30g a1 14| usados] 03 aBels yoea e sotydedE Ferdszip 4 JUEsaaE, = a1yde .k
(pafie1dstp &g T1Im s3hding pegoarss g 3414 ATUoy 4 az[e4 & IR e
sEewt*yoaloads 0f swrioaloads sBewt(ady 4 as[e & =F L
UOTGeZTJe0d 22040 & i £ abeyea
[l [Eenuen_sFzy wie_shsy] 128100 [LWA343 PpE 4 h = AETOUTEN.I]]
A[T4 Ul Xapul euusjue ysip afbuts 4 0 =
Sl Jamod (e300l Ou o . J0 BTT4 UoT3rsod euusue Ysip albulEs 4 i =
FLT, =
[Tejuantdadxa] Jojedqiied aodnos 3d 4 . =
UOTIEAJEED 40 AWTY [2303 # VEOOZL =
d[ay 295, UOTIENJa=q0 40 33ep /2Ty 4 00350322/ TZ/50/2T02, =
Gl ATJIEWAAS4423UT O JD4 o 0 2714 uorgrEod euuajue g4 BiorgTinoteule, = 1T [RULEjUER

RTuo squsuodwod wodd BUTIETAWNLS 4T YIPTApUe] [euotido & . 2H9zE, ~ Yapt
TEpOWRYS Y3Tm anJdasgo 03 GSTT3Uaunducd [euotido 4 L =
# and| =

aTr463d Butsn E2317IQIEIn 23EThITED
4 5*0 o4 |, 40 s6uryuiod usemyasg ur Buroeds g JUTWOUeT, = SutoedsBur
238 “adenbs C1euobexay 4 , [BUOGEXRAY, = i

[2pou Janod o3 . J0 dew go azts Jeinbue ¢ [ UTWIJET, ¢ UTWISET,] =
[apou Ud J=33uad 0, -0, 00u00P0F- OOWOOYET O00Z[., # ' =

Wty (BUTTdWes) uoT3edEaluT 4 JEOT, - WO T3edEa3Ul
ard | = saurquiodyas
Ftpow Jo0 anJasqo o3 abewt [spow ¢ | [2powfxs*goaloadg, = TapouFigs
abeut [apon RiTpow & aslE4 & T20ui J Tp0N
gauey 2114 hdino Jo4 jo0d 4 JuiE, = 10al0.dc
TYSe] UOTIETNWIE DTES0W I3 BJEpUTE ¥
L= U} S CRNREREERRE

WX % Q0

elepulis



YSVO lIBIsU "L
SygyD Bueap (2'0°E YYD U ZeewLIS pawieu) elepuis

*EEIEDWIS 850 pInoys nod ‘20’ Sy Buisn ase nod §) "EIEDWIS 88N pINOYS JBTE| PUE [ L'E "'WSYD JO UDISISA JUSD8I 1S0L 8U) Jo 5185

uone|nuwis 01 mamwm

WSV 10 UoISiaA 1Seie| ay) Wwoj jusiawp Apubys ee jey) sindul Jejawesed Moys mojaq soydelB pue suonejussaud ay) Jo SwWos By} puy ABw

nod ‘senomed u) “siemyos siy 8sn nok diey o) gol Aw s - suonsanb Aue yum npe'oe.U 1B Jagepul Iews asea)d ‘fuess Bej Aew uonejuswnoop 'padojeasp Buieq AlBANSE (NS S| 23EPUTS asneseg
‘saainos 1ybug Buixoq pue ‘pjoysaiyl

(ewbis-g-£) SAIBAISSUOD B JO/PUE SUOHEISY O Jaguiny |jBws B Buisn 'aies ypum sabewn ueajo sABMmie PINOYS SU8SM "MOj S| Weag ay) jo sbuel onueuAp ay) aisym 'suoneinbyuoo sousing Aeg
lo4 Aejnonued *( seig ueaja,) abew) sy uo esiou pue sexn)j j2elqo Ul 8seslosp snounds B 0] pes| ued Blepwis Ag peonpoud sabew) Bujues|o 'sabew (eal Jo) a5e0 ayy i st 1sn| :Buueajo uo ajoN

‘Ad-anwis 8ss - uoyihd u) a|ge|IEAE SuoiENo|ED Asapost pue suswseyds oususb ale SBUIN0I UOKBINWIS 5¥YSYD J0 UEL

'SOljsuU8joBIRYD 8)is pue Aousnbalj jo uonioun)
e 52 Ajgjeuinooe (Aejap eseyd 'asiou) SWIS) UoidnuIoo SUSYASOWNE [[B SyB|nojes Ajsjeinose o) ‘Aseiql ¢ | LY S,0psed Uenp jo Jaddeim Uiyl B '[apoll ousydsowye S WIEE Sy} SSEN LORBINWIS YYD

*panolla) Usaq SEY EJEPLIS JO UOISIBA PI0 8Y 1 'ZETEDUTS SE 2'0'E Ul UMOUY A|JBULIOJ ¥SB] 8U) SI SE] BIRDUTS 841 10’ |'E UDISIBA WS 101 MaN e
"EIEDUTS O} UMOUYUN &JE JBY] SBU0IBAISSGO M3U J0) 8jdILEXS JO] "B7IEPWTE Uey) asiou [euusy) Suppe u Aujgixs)) siow sey osje uolsian S|qEjUl] =
us "Bjep palgjnwis inok o) sicua Buguiod pue ssedpueq (uoos Bunuoo) pue ‘uoiezue|od-ss0u0 ‘Yup pue suoiremaon) urel ‘suoieues Aejap aseyd ppe o] Pasn ag UBD JBu) SPOLIaW Sey |00} TS ay] sefied jeiceds =

sabueyo pajejay »

‘siesodoid wiNTY Ul S8 8insodxe elBwWINSe O] pESn 80 PINOYS | Lo SBnfea _AEO ,m_mmOﬂO_a WINTY 10 JUBLUSSESSE [EDIUUDS] BUJ JO} DaSN &g |iIM JOIEIND[ED ANAIISUBS YWY Bl 8sneseq __mkmcmm BiEy SYU FEYA @

Ul (*san[en Pa10aLI0s BU) UIBIUCD |IM YSYD JO UOISIEA 2°C BUl 1050Xa 8} 108100U| B0 ||A SINING BIEPWIS LU0 PRINSESLU SPUBG 858U U| SSRIAIISUSS BY} 'SNUL "BIEDWIS JO UDISISA JUBLIND B} Ul

10U BJE SUOISIABI 8581 | IOBIND[ED AJIAISUSS WY 8Ul Ul pesiAal uaaq Ajuanas aael § pueq ul uel puegepis ay} pue ‘g PUE /'g SDUBQ Ul SaINjEIadwWS} JaAe0a)l aUl :SHIAHISHO YWY HOL ILON T
‘sanligIsia 2y o} (punosB pue ‘siaydsowne Jaaleoad \reas ) (P2
LU0} BSI0U [EULIBY} PPE ued e3epwTs afiew Anjepy e alenojeo pue ‘Wesq pazISauUIUAs syl yuM paajoauoo Indul nod yim sbew 1ey siedwos ‘senyigisia poow syl Jo afewn pauesio e sanposd
U3 OS[E ¥SE] 841 918 '8P 'VOLY 'VINS VWHYD 'WIAZ) ‘YWY Yum paunseaiu aq pinom jey) ssiiigisia sy} oju (ssyoig pue Aouanbauy Buipnjou) suoisusuwip ¢ 01 g) A4S 84 J0 |8pow B sun) LoiEas
S0B[EIUI §SE] BY | "TOOT ++{) WE BU} Ul SPOUIALU S[BD UoIYm 'BIEDLUIS pajjBo adeysiul 523 uoyiAd [aasl-ieuulbag B S| 81aU) :8INjornls palake|-om] [ENSN 8U) SMOJI0) YSYD Ul Ajigedes uonenwlg | | 5
ey =

abed wopuey

uoIoNPoU|

sabusyo juaoey
Sjuase JUALND

Buluueld pue [euyos]
safisw sjduexg pue ‘sadpay ‘SEUOINL £
UCE[NWIS 0] SA31S 2
uonanponu| |
[ao1y] syuajuog

gpod Apunwwon
abed uiey =
uoqebiney

1'€ YSVO Ul suoneAiasqo Buneinwis

| Aoysiy | | 82dnos main ugIssnasip [ abed
A ul Bog €
[ ..; WSy Ul suoneARsqo BunEnws l _
& PILM 20UD135 053 AdBWwnsndoqubisaq  oUISIPTXSO/ESEY  SAHIS  [IMSHORS ARG WIS VWY MSYINTY  Ldl 33U335 YIWTY  BIML [BU4IUEDHY  BUML DY 1SIPUONd 0S3  dd3-053 053 yd-oase say
e} (al% m T'£ WSy Ul suonealasq” Bunie|nwis=appidyd xapul/npa-oeiu sepinbesea/ iduy | )
= SBPIND YSYD — T'E ¥WSVYD W suoneaasqQ bunenuwis @06

elepulis



" 4SION ON ™

G002
(Uiw OT) VIV (Ui Qg) 20UaIdS olebuy,q g JJoM
N4 6 pueg Ale3 g pueg WoJj — [OpOA

Q00000
BO00000'D
B0D00°0
ST00000°0
aT0000 -
FEZ00000'0

FZO000
: ZEQDDDO'D

TEOODD |- )
Or000000

Oroono

BRODDOD0 |

050000070 | L0296 E=CI
£0-50 p=xEU|
00 +agg=u

8rOC00

18y sbewn gimsd Jeabewn g3 zunsd pubasiey [Epowkys zursd

eIepulis




auong
E | ileuassa | 5| SSOJPPE ([BWG JNOA
i) 78} B S8 pelina) e sebel| IBUNGE YSYD 4 S| Iewio) abew inding
abipw 8yl 8ADALDIEP Of WiuobiE NyID Byl Addy [ 4 (eDeW! Auip WINIBY) ON | LUDANOALODED LWioUSd
H0-0pEa AYAHSUSS fUOINIOSa) B SMOHE S L |4 jeamEN syyBiom Duibew) BujBew|
InodeA JBIEM 01 BND BSI0U |0 |9A8) SaulLelaq [+ (ww o= AmMd) pooD SUOKPUCD JUBUCSOUIY uondnuog
dBW [BUI G4} Ul 810U SU) SI08HE S| 47 suolEZUR|0d |0 JOgUINN
peIRGGo. St UONEAIBS00 U} SEWY AUTL MOH T SUSIA [0 4BGUINY
SINOY g S| LO|EInD: WNLIXBN £ & sanoy | ul Bwy B2N0s-UQ
PSURI LOY) UDIIBAIBSO0 JO UBIS JO UogeiAsg 0o a|6uE Jnoy Leis
N i |
unEnusiE wesad Arewud fdde v efuis Buppeiag 4 3buig _ ABapzns Bunuiog
WINTY 21188 5| JusLuniisul )| Biuco 8800UD M 150 0T SPUCIHSDIE LI UDAN|0SS) paunbay
|euuEyD afbuls 10} MOLBU "WNNUIUOD Joj By OS] ZE F 3 ZHW _cn ipimgUEg
PUBQ WY UB UjUlM 80 SN paajua anfesay ] 06| ZHD Ul Asuanbay) [eauaD dmes uoneAlesqQ
[epow sunos o Bujeosal ou of 00 0 185 ool &4 Afus | urxny uod ¢ yead sbew)
Guuls sy jo BumBwLo) 106000 8InsUg S0'00W00RsE- uojEwRag
(NG XEWw) Biel (DO UMD INoA pEodn AW NoA r TUASMOUY o[ 5114 B peoydn
uma Jnof Ajddns jo jepow sxinos Aeig)| B-as004D _ 4 aunos uiod [BAUAD ARG 150 | FPOW 8IN0S dmasg fxg
diay & smpeig aneng H & vy | PIEETLTEFT) Awang
anua) |eucibs
LOQﬁ_:m _Lo_u— >gwm£0 <S_I_< AN || sausg |euciBay YWY
) e L oy ‘ ) Y NY3dOHN3
- NS w . - -
-3 5 = :
=m _ + .__ jo01 oddns UONBARSGO YWY _J 1

« ArewunsnooguBisag  0ASIPTRSO/RSEY  SAYIS HIMSHOPRS  AJRIgR] UOS VITY  MSYINTY  Ldl 99UDIDS WIWTY  DIIML (EU49IUI DYV IML DUV 1SIPUOUd OS5I d¥3-053 053 yd-osse  sav

ox 3 I:,um‘_._mE,ﬂ..umc_.-E_.mﬂ_.“mmn ] _I_ ) _.\ﬂf.. _H. W) _..aw;..__ | \”.,_

= {001 Joddns UONEAIRSGO YINTY

ooy






-
2]
O
'L
=
e
d
0
=
£
W

[€182768E0 ] g ®

[9TE6EF000] g @

(628010690 ] g e

[P6T8TT8L 0] @ @

[FFBEBIB0] o @

[6T979670T] o

[9Sv6O08TT] g o

[FEBSAYTOT] g

g [FPETBZL60 ] g

c

@©

E [60£Z899.0] ¢ g

(1]

>

o [1S6STIE6 0] gg

[

L
- g [Zr1Z91980] @ @
0 £
Ow [96507.560 1 g
L I

1000

800

400

200

wesq Jad A[ j dew ul Sy

5
10 0

Frequency / GHz



bE

"(Nex]0||IN9 ‘YIzno ‘A1ad) 86€ OwaW YINTY Ul pauswndoQ
'SYATID Yiim paingusid

10jenuwis Svalid

_ d19y _ Taga0e e _ Jnias UoT3eo0] S714
_ diay _ S.a7auE.de _ 14343 dnyas qaadxq
_ d1ay _ Tlaaue. e _ JHTdS IO g31nzad Repdsig
_ d12H _ ENEET==N _ LMk dnjas uotjnosuoas
_ d1aH S.agaue.le _ J5HH MOHS SUDT3IpUDD asEyd
_ draH _ Suagaue.de ] _ dWH M0HS SUDTITPUDD 3pngTduy
_ diay _ S.a7auE.de _ INIDd MOHS Sd0447 BUTIUTO]
_ d12y _ Taaaue e _ JHOT MOHS dnjag uotyeansT U]
_ d1aH _ S.agaue.le _ JIEN0S [OHS dnjag uatyesdasqp
_ saaTouy] RIUD HYTH | PUTY UoT3ETMUIS
—MMMM w anel RJ033adTp Jnding
—MMMM HPE* BYTG OUSP AAOUGE -axa-5ep] 16 /58P 16,/50P ] 16,53 405 /54080, | STT4 [9pOW Jndu]
| a3 | apdsIa 3LMdH0D _ 1407
O wogw | m




LOT3eI0] A1

dnjaz JJadx]

g3[nEad Rerds1q

dh3as uoT3nToAUoDE]
SUOTFTPUOD S3El

SUOTFTPUOD SPNyT Tduy

/ £J0.J447 BuT3uIOg

dn3as UoT3eJnET U]

PUTY LOTRTNWTS

awey Raojaadtp gnding

3114 [=pow ndul

daH Sdajaue. e dn13s
d[ay SAajaune. e 1434%3
d1ay salzlq=llizel=g| AR5 T \
d7ay Edaaue.led 3LMdWa]
1 |SYILIWVIVd LNdNI a311v.i3a
d1ay Edaale.led dHH MI0HS
d7aH Edagane.led LNI0d MOHS
d1ay salzlq=llizel=g| 40D MOHS
d12H =A=333lElEY F24N05 MRS
zaotoy] Fluo
3114 SYI1INWVAVd LNANI Tva0T1O
art4 HpE* ey TG OWSp /0UGE-axa-sep] 16,/5ep 16 ,/20pT 16,57 J08 /2438
ILELEE AR 14510 _ Efalela LlIN _ 31N4H07
| 41
=

SNOILDY




0l —+  BEE - T
-1 ﬂ%_._u_ ik

L . L
SRR RS LA R
F it
I ¥ F_":.
i
i ..//.“ :
PN NI PP I ”
Aj=p4 smyD|nLING
N ZE6LL

wosq/Ar ) wdeys jeaay
of— Wd GETL X EF7| Cwbag

IHg ez Aousnbaly

pallGW :aaunos

1pbrduiu—Ajuo—ouw|o

ol

(

%iv) AP Z8LL = XN

UORONSFIQ PEARINIS

00 s00,00,01

W0€00.£2—

4000082

nOFBGald—

VIN'TV

{(%001) Ar f28¢ = xnd]
198g0 payjoows




w0l — 951 X80T — L0

p A ot 12 R <
L0 01
;

LRl
lagil

]

Ayapl4 aanojnWINg

T
ki

W ZEBIL
woaq/Ar gL da)s janal
of— ¥d GF'L X Z§'| ‘woag

ZHE OpF Aouanbasy

pal |Gl Jammnog

jpbrduju—|o

0

At

BEAN PEIO|NWIS

:ﬂN.ﬁﬂnﬂN'

__BG__UG_“.MN|

nOF 6528 —

das



due[d An 3y ur SINIPPLY

Qe— OL-— o Gl 0c

0, ===

AS+VOV+HVINTY

£



'S WEE B VSR EE R R Wy gy
E..‘.,.... £ OO { . meEs

(qwn SUIAIdSqO
J0/pue SuoneIn3Iyuod)
SuOIR[NWIS e ..

€+ [OPOUI [UWN[OD) | “Hoifiiil | CEAE @%ﬁﬂﬂ |

(E501Y Ar foinE - =

S[OPOW [BITWAYD 7 :SMOY

LEEG) AT
M ing SR

(800 T8 19 AOUDWIDG)
ysip Arejouejdojord

ur (¢-v)+0ODH

EO0N) AR
Sy




(110T 'T8 32 19[[NOJA]) Saulaseq Uy O —ZHD 0S8 PUB S ¢ 18 0|




jsuonenuiis 3sayj uo A3 jedi3ld e dod) sAemly o

S21pN]s pajiejap 240w )jew 0} —
9|qeydLns —
X3|dwod alow —

SVATID B ejepulis e

SUoOI}eAIdsqo uejd/3sa] 03 —
2deLI9ul paseg-gam ajdwis —
1S0O o

SUOISNPUO) RS AR




