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Quasi-optical
system

Feed o Iker, mtching ciruic Schordy P matching Fampifier VL PXODWLRQRIWKHVLQJOH HQGHG IXQ(
P TS S . ZDUG 7R VLPXODWH WKH EDODQFH IXQG
| | OHQW VLQJOH GLRGH PL[HU KDYLQJ WKH

QRLVHWHPSHUDWXUH KDV EHHQ XVHG >

L ‘d—l_» L | XODWRU DQDO\VHW V¥ KLHWHKI BVOZVRN G X FRAGXH
R DOOHO FRQQHFWLRQ
Lmix
JLJ  %OREN GLDJUDP RI D 6FKRWWN\ UHFHLyBryPescription of the Monte Carlo Model

7KH ORQWH &DUOR PRGHO SURYLGHV D

PDQQ WUDQVSRUW HTXDWLRQ E\ VLPXOTL

BHFWLRQ 9 WKH SUHGLFWLRQV RIRXWY V&R KO FW URQ MUR/RIDVDW K H\RFFRSYDHJW & U R X
ZLWK RWKHU &$' WRROV EDVHG RQ GHQFW FSILHIXNE W Q LDFGFO B/RAEMIEE QD QRGAE H
HTXLYDOHQW FLUFXLW PRGHOV 6RPH BRQRAYMLROY W& N VEUHDZEIGIIGHEXFSLIL S
6HFWLRQ 9, RISK\WLFDO SKHQRPHQD LQ WKH GHYLFH
HQVHPEOH ORQWH ¥ VWHQRVWVOH GRERBQMG ZL

., B®8/$7,21)5%0(:25. PHQVLRQDO 3RLVVRQ VROYHU KDV EHHQ

7KLV VHFWLRQ S UHAFHQ W DREUR HW& H W IRKED FTHALIMMBFW LV PRGHOHG DV D V

PRGHOLQJ6FKRWWN\ EDVHG PL[HUV %\QL‘QSHWR{D&%TR@%EU@(P ZLWK WKH OD
HDFKLQJ WKH FRQWDFW OHDYHV WKH G

A. Figures of Merit of the Receiver 6 FK RWW N\ FRQWDNW LSJH‘MJLLH KW[D/EN/G WDE +

7KH EOREN GLDJUDP RI D 6FKRWWN\ F[ﬁ {LPP )\(/C\fv'i(é's-g
)LJ  7KH UHFHLYHU FRQVLVWV Rl GL %

WULEXWH WR WKH W R WBH® SRYDW X DI BDPE K

7KH WRWDO ORVVHV RI WKHIHFB IR/ %% c-PF’f%QGXFWLRQ EDQG ZL\V
WKH TXDVL RSWLFDO SDUWVRIWILJ;—I 2\ \kRGc,if IV /Y fusun v R U R
ORVVHV LQ WKH UNVHID K RALQH g I M HW | HVLPXODWLR VLQFH L\
GLRGH FRQYHUV LR QWOKRH/VHV L DW GY H l'g 549 ekt Y VWREHSDOFQXODW
ORVVHV LQ WKH ,) PDWFKLQJ FLUFXL Q Q

KTV RU\ L P X O D WIHHGQGNXQNL@MR @I VWX LPH L (
Lvec = Lao Lot LaLi. 6KRW QRLVH WKHUPDO QRLVH KRW HOl
WUDQVIHU QRLVH> @+> @D¥ Z®OO DV
7KHHTXLYDOHQW LRWXW H) RLW K M Ui iR BBIN MR IWKH DRXXODWLRQ RI WKH QRLVH
DWHG XVLQJ)ULLVYTIRUPXOD IRUPV DUH LQKHUHQWO\ WDNHQ LQWR DF
VLGHVY WKH FRXSOLQJRIAXFWXDWLRQV
Tree,p8B = (Lgo — 1)Tphys + LgoTmix,psB + LaoLmix,psBTif WKH HOHFWULF (MDA ¥ LD/ W K HRX®P R G |
PRGHO KDV EHHQ VXFFHVVIXOO\ XVHG W|
*D$V 6FKRWWN\ GLRGHU QG GBU YW DBLIQL

ZKHUH '6% PHDQV GRXEQ HWWEHBKXOGLF D@WHR > @ > @
SHUDWXWYHW@®BH QRLVH WHPSHUDW XU i) RIVEKIK WRREWMIHIVUHOLDEOH UHVX
FKDLQ 7KLV IRUPXODDVVXPHV WKDWRFW R b bW H 8 TWW KW KHVOR | PVRKGHHOH W K H
FHLYHU DUH PDWFKHG > @ 7HKREBB[HEFRYKBUWREMWRNNVHQ ODUJH HQRXJK
DQG QRLVH WHPSHDDWEHBEHQHG DV WKH QRLVH WHPSHUDWXUH WKH QXPEH
DOVR WKHGXUDWLRQRIWKHVLPXODWHC

Luixpsp = LetLapsplLis ODUJH WR DFF X U D WH®W LHDLOSVDRA BV K HF
Tmix,psB = (Ine — 1)Tpnys + LesTa psn AXFWXDWLRQV RIWKHGHYLFH )LJ VKR
¥ LitLapsn(Lit — Dlpnys. WKH + *+]IXQGDPHQWDOPL[HULQ >

ORQWH &DUOR PRGH®BRREQHBE BMROWK F +
2XUVLPXODWRUFDOFXODWHY¥,WKB GGR & H% RIMW B UXQ RW IORY [PHN R B 6 VBRI B P
QRLVH WHP,SHUD@&UMK H\ DUH W U DRY VL RXUCFDMVG & © DA RY RVEKY H FHBNHVG KLY W K H
UHVSRQGLQJ '6% PL[HU RU UHFHLYH UGHFH\H BV HYJ WKH P H RV IVF ¢
DQG WKH GDWD SURYLGHGLQIWB &R LWHBERWXWH URWY XOWV ZLWK WKHO0& PRGHC

7KUHH GLIITHUHQW W\SHV RI PL[HUV ISDHY B B WG & R \WM/RB\G BFSUDQ & RRW H W K D (
ZRUN )XQGDPHQWDO VLQJOH HQGHGSD WBW LFIOHWV LZQ WK H ORLMRGHO KDYH EHH
6FKRWWN\ GLR G H DIOXIRGHG QWO ®E[HUV EDVHG RQ

WZR GLRGHV LQ D EDODQFHG FRQ ¢ J X1 Cauplirga Piygaa! Dexieek/nde PARIQa GroudSinulator
SXPSHG 6+3 PL[HUVEDVHG RQ DQ D JaWMigeDANBIBI® HO GLRGH SDLU 7KH

+ 94 5653 @%} PPRQW
,WKDVEHHQDVVXPHG WKDWWKHVLQJOH\LG D l&%%éﬁé{f
ORVVDQG QR(SVH WHPSHummgng)wM,b%H(@mﬁG%Eé(ggj %5&/\%% d é( lFRU Rar+ >

3dB D WGssa(K) = 2- Th.psa(K) WHJUDWLRQ RIQXPHULFDO VLPXODWRU\
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Optimum designs

Designs from Table I

Mixer

N,
(cm™)

L.
(nm)

a
Limnic

(dB, DSB)

Toniz"
(K, DSB)

1200 GHz subharmonic

5x1017

100

11.5

3590

2500 GHz fundamental

1x10°

100

9.25-13

5350-54000

4750 fundamental

1x10"

30

7.9-28.0

2620-88830

9 )5(48(1&<0,;(563(5)25081&((9%$/8%7(":
" ))(5(1702'(/6

yLJ VKRZV D FRPSDULVRQ RI WKH FR
WKH QRLVH WHPSHUDWXUH RI VRPH PL]
REWDLQHG ZLWK GLIIHUHQW PRGHOV FR
WRRO $OVR PHDVKOBBOUH V@ OWKH LIV
EHHQ LQFOXGHG 7KH IROORZLQJ PRGHC
DQDO\VLVY $OXPSHG HTXLYDOHQW FLUF.
ULHV UHVLVWDQFH SUHVHQBU4G HR 7DEO
D OXPSHG HTXLYDOHQW FLUFXLW EDVH
UHVLVWDRFHB) GULIW GLIIXVLRQ PRGH
WKH VWHDG\ VYHDOGH PKHUOYRIFRWYD $V "' +0
WKH FRQVWDQW ORZ ¢ HODGHBR EIKHL @/R RV F
WHPSHUDWXUH RI WKH PL[HUV KDV EHHQ
WRRO DV GHVFULEHG LQ 6XEVHFWLRQ ,
XVLQJ WKH FRQYHUVLRQ PDWUL[ &0 IR

ST+

(TXLYDOHQW QRLMH RIHPISH GRREH D QGEBREESH @ GYHH $SSHQGL[ $ 7KH WUDGLW
EDQG HTXLYDOHQW L Q FX:Wh & RRIVM KWHHUPHSIHHUW BH\®
7+] IXQGDPHQWDO PL[HUV R

’%g*x%@%w F§>R+9Ho DQG LW WDNHV LQWR
KRUP DO GREVE FROWULEXWLRQV 7KH
WKH VKRW QRLVH VRXUFH XQGHU WKH /2
E\ XVLQJ DQDO\W L BOVQ KR P\DHVER BHW O+ |
QRLVHDQG WKHHIIHFWV RI LWV PRGXOD\
LQFOXGHG LQ WKH &0 DV GHVFULEHG LQ
ZH XVHBEKH PRGHO LQ WKH &0 ZHKDYH D
DFFRXQW WKH HITHFWV Rl WKH PRGXODW

Mixer ( Nj.;) ( ‘) (dl%L,Bg;) (KT’I”)"'S";) WKH /2 VLJ Q DO > @
cm - nm N s
1200 GHz subharmonic|5x10'7 | 50 | 8.7-10.35 | 1510-2890 /KH PRGHOV GHVFULEHG LQ SUHYLRX\
2500 GHz fundamental | 1x10™° | 30 | 4.1-5.6 | 610-810 )LJ DUH FRPPRQO\ XVHG LQ PL[HU GH
4750 fundamental | 2x10™°| 30 | 4.2-7.8 | 1190-1720 > @ > @ ,0> @ DOXPSHGHTXLYDOHC

LQWR DFFRXQW FDGUVIS O DRHRHNMVD BXQG
XQGHSOHWHG HSLOD\HU KDV EHHQ XVHC
PL[HU 7KLV PRGHO XVHV DQ DYHUDJH +
WDNH LQWR DFFRXQWQR\® oW E@IUWR KHA

FROQWULEXWLRQV RI WKLV QRLVH FRPSR
GULIW GLIIXVLRQ SORIGHWRG MA FR>XGRP
o VLPXODWRU KDV EHHQ XVHG LQ > @ IRU

Y D OZ%HV KLIKHU WKDQ IRU WKH RWKH U W& R P2 HUN/D PR biddhge i@ U Y DRHQW R\
PDQFA.RI DQG WKH GHJUDGDWLRQ RIRRGHER WHb‘MUgng\\/\X@\PLGLW\XQGHL
DW KLJK IUHTXHQFLHV GHVFULEHG LQY{HC WS W RRFMHOL QR B R BV R 6 FK]

FXUDFVRIWKHO0& PRGHO
WKH PLQLP X PIY,DHOsXHVHRY W K H RSHUDWLF\XQ'I\Uﬁ'W(mH%QE
LOFUHDVHY VHH)LJ 0&+% WRRO KDYH EHHQ FRQVLGHUHG DV

$QLQ GHSWKDQDO\VLV RI WKH LPSD# ?@5':44“ ﬁé’ ﬁvﬂ/ﬁ’ﬂ%\(}?ﬁb%%gﬁggy
lO 7+ +

WKH HSLOD\HU GRSLQJ RQ WKH SHUIRUR]
RS2 % YHORFLW\VDW

# Minimum values of the conversion losses and noise temper-
atures and values at the available LO power are separated by

PL[HU WKH 7+] IXQGDPHQWDO PLJ iﬂi' K 3
GDPHQWDO PL[HU B®IN FKDFHG HQ FID U UL ﬁé\"ﬁ(dﬁ\&ﬂ;
S

WKH 0&+% WRRO 7KH RSWD RGP D OXKHW H | o | JDQGEL%T/HYRRIOWWK;JZL\/[?(E/\H/&(SQI:
PL[HUV DQG WKH SUHGLFWHG FRQYHUVL&Q@&BM WR 9% QRL Y MEHESH Y H b o A
DWXUHV DUH FRPSLOHG LQ 7DEOH ,,, ,Qp HE WL P kIO WL, § DR D O W «
PL[HUV WKH FLUFXLW LPSHGDQFHV DW WiH ) P WKR D BHBXBRO '+9% 1D
FLHVKDYHEHHQ FRQMXJDWHO\PDWFKHGRW HREK RSHUOWKRANEREQWwWT RH AD v

RXWSXW LPSHGDQFHV DW WKH ,) IUHTXHR®p WHY KDY Hidhi R4 ol RAWIKHD H U D W
YDOXHV SURYLGHG LQ 7DEOH , ,Q DG G LWLeR@ WK\ ELRY W B OW D & B @ SxX My L R
DQRGH DUHD VKRZQ LQ 7DEOH , KDYH EHWQ XYWSRIWQVW KH RS WL WIBIOW LQ WKLV
WLRQ 7KHUHVXOWV REWDLQHG XVLQJ WKIPHOHLKG It K LY QN \L ® 7DHE®E GRS Q G |
LQFOXGHG LQ 7DEOH ,,, IRUFRPSDULVRQHVWH KBS N 7 WIRH \RH WIKHHVFRIQV LV WD Q
YHUVLRQ ORVVHVDIWHURSWLPL]DWLRQ$OERWIKRW BB ® R GHFOL\OW B X AWK WHOE ¢
WKH FLUFXLW LP S H®NQGIHIJMHIWAKPLSDIF W W Q BVKWHLQRIRVGHZ L W K W Kl HE XmRHO/HW FE R Y
WHPSHUDWXUH DV FDQ EH VHHQ XVLQJ WIMBHULHY UHVLVWDQFH RI WKH GLF
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*+HIXQGB P HXQVED® HQ ODQFHGHU [HU

*+] VXE] VXEKDUPRQLF PL]J

*+] IXQGDPHQWI

RYHUHVWLPDWHY WKH FRQYHUVLRQ RRPRNWRIPWR HWD[HW ¥ RQFCAHHV LRQV |
DDy DVVXPHV D FRQVWDQW ORZ ¢ HOGRLR/EL W HW § HY ® MSHUGIGIHOHN O \
RI WKH HOHFWULF ¢HOG LW GRHV @RW WR WHKHHVIWHP D WIS WRH VHUIWR/H FRI
UHVLVWDQFH OHDGLQJ WR D JRRG IVXOHMP HIRP MKHKEW RB SIBRDFK XVLQJ
DQG 0&+% LQGLFDWHY WKDW WKH QRI
f 7KHSUHGLFMECRQYRDWKHQ JRRG DIJUMHANBA@FLHV LV HVYVHQWLDOO\ GHWH
ZLWK WKH UBDDgOW\2 QURRH RWKHU KD@REL WH. DR & W U L E XOMWVRIRQ RK M/ K Bl GOFRXL \
LECr,HB XVHV D FRQVYWIRQYWUHVWLPDW NWXW K H VWK WKH &0 DISCGURIDFRWWG E\ V
UHVLVWDQFH RIWKH GLRGH DQG K H QUIFIHF \RRY FUKHV\W& P R &/ H O MEREMYARB®R G HG 8
WKH QRLVH WHPSHUDWXUH LV RYHUH
$ 9HORFLW\VDWXUDWLRQ LV LP SR UW DRWH U® VWKHPDNUH R WRKIHQWFHHUR. IHW KJHH V L V/ \
7+] PL[HU VHH 6 HPDWDRG /Y488PRGH®GWHUDWXUH HYDOXDWHG ZLWK D WLPH
XQGHUHVWLPDWH WKH FRQYHUVLRQ VRRZWHD EHWKHUPRJHHHPHDAH ZLWK W
WKH\DVVXPHD FRQVWDQW ORZ ¢ HOG HOHFWURQ PRELOLW\

PRGHO

YHUVLRQ ORVVHYV






