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Investigating the Resonance Modes of a Microwave Cavity
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Abstract- In the present project, resonance modes of the microwave cavity for trapping molecules were assigned.
The distance between of the mirrors is exactly 1+ mm can be varied by £° mm in order to achieve the resonator
mode close to the molecular transition frequency. TEM..q mode is chosen to minimize the diffraction losses as it
to be used for strong trapping NHr molecules. The electric field has nine antinodes located along the length of the
cavity as there are no transverse excitation.

Keywords: Microwave Cavity, Spectrometry, Frequency Mode, Ammonia Molecule.


http://opsi.ir/article-1-2590-en.html

[ Downloaded from opsi.ir on 2025-10-16 ]

Olpl Sgigd (655L3 5 (owiter (WIS rend oz 9 Glnl S50 5 Sl ey el 5 S
VEe o et VE VY lpl clin e lgal o)l ez sl olKisls

Ll gl b jlos s §y0— 6 o6 iz ol )0 solazul
el R/=R=Amm
L Swais opl ;0 TEMpig sloss Slog slo uils 3

199 g0 0010 55 alal,

c p+1+1 d
Voia =E{q+Tarccos(l—E)} D)

2 TEMuq e 6l (S8l lare @iy Bk ]

g b Sleys
E, (p.2)
= f
E(pg.0)=| 0 ®
0

(O) abaly 51 (SO SU lowe olads ddlge o] jo a5 Col
DS S9m

E, = E, exp ke — |x

z z

\/1+Z§ 220(1+ Zg) (a)

z ko’
cos| kz —arctan(—) + Lz

B2+ )
Z

s anly aSG,L sl W) by Job 20 zse Jlon K
Sl oS Wy Glags (Jsb jemme slael ;o Cose
Fabaly )0 el (Fauais 5550 50 (owgls oSG,k slen)
mm 508G 5l anl g0 alold d 5 Sagoss anl sl R

z, = 1 Prd—d?
2
4P\ Q
EO,max Y
7€,CZ,d *)
22
wW(z) = W,, [1+—
ZO

(P,2) o cobge s E(p,Z) 5058 oo 0558
@ bgiye slo,5iS g 9~ Slugs )0 TEM..q v

Slowe dolae > ol aitnly 59,5 slo anl g Sasass

FRRV-P)

il ol (ogilsS Sl 1S )0 3l ams wir b
@ el S A 5o Olglp sbeo )5 5l slae
b slo JSUge a1 J 7S g 005 pliizes sl (>
S yiay B b Gl S 4y B B e s
aile oad sl JoUge VY] sl amily Ko
b dyen g5luoym (g, b (NHY) Sligel JsSUse
7B S e 50 5 Wl (g0 9 (nglSTY les
Toeg,See ool Eloal )3 Glugh 4 Suop Ll co
Ol (P9, b (ol b aile pls 4 AC (MW)
D9 oo ST g adl )l Jgisdasr

sl JsSge 5l oslanl lSel Zgeg,Se oo (ol o je
> 909 ,Se 3l sbo zoe Job aazgilig 55,5
el MM a2z 0 o do JsSUse (5le jgame i
S5 Jalo Gowe 2550 slo JySUga a5 LT 1 ogdlay
FB Joore sl (o9, b caiin 25,5 jlwy sdoix
B )95 Slewbre Guizmed g W S
29, $FSHr Ml bzges,Ses o lae b iSen
ol (SN8z ) p @ dlie pl )3 09 walss o,
ab ey MW glae 55505 5 Saais Glugs slass
Ol it b (B gl JoSge (il pls 4 6l
S0y e

Pauals Slwg sboe p w5955

Saais ooy alb we p Ay B el oy
Qe oo (B e [ L puged 50 35 poie TEMpig:p=1=0 oixy
Gl el L Fwaas b Lol 5 Job
Loy a logi byd 65180 9 9p- b Sasais

g oo ain Vg ) Ly,

g, =1+d /R, QD)

L=2q/A )


http://opsi.ir/article-1-2590-en.html

[ Downloaded from opsi.ir on 2025-10-16 ]

Ol Sgisd (6)5l8 5 (cwiige (A e oz 5 Gl S 5 Sl (el ST (reitds 5 S
VE- o o VF Y ol iy o8l oo g ol

saials 4 e AGIlentAEVY g0 L o1 w4

Dgds oo, Midisco ©YTYe MDCA) Te-v+

Fabry-Perot
cavity
(without coating)

circulator

Signal generator
(Canritsu)

loop antenna

3 @309 Ol D3l 655 o3l gl oz Gl Y S
L] egn-s s Sogass

b 5 S A 50 JsSpe IS S B L
oo oaplie was YV B VY GHZ ouils )8 059> 0 s
ol 58 Sl il Slugs slaae 380 ololis ogl
pE g Yo B VeGHZ oL .ol bn o] (9,0 0aigin,l,SS
A o S Cde 4y 0l asy ¢/ GHZ sl
Bl 5 A o i Ve 5 3,90 s 05 AL
sz —e )l Al Sl Se)ly SIS LS8 ke
@ ol Saais b se p (YF/-AD GHz) Sligel
ol 8 s anT g alold (a5 LY o ¥ Ly, S8
Sl Sl 9o B gy b S5 it L
A ooy YT GHz

C
Av=— \
oL )

Slds o alolB L g 5 Copw € Slug (WilS 3 v
o sl lawe dion AT 90 o sl glogs
Gluor slode oles ald 090 gulaio esd slaoesl

A ol gulaie Loye b v p

ey bl gl )85 L (e eaplad (S sl
ab S 55 ye8 Sl ol ploxl V SS ©)pa e
S il Bl el )3 aliw 4 Cueal (25
So b (Sl laee @ojei bril e o)l gm0
SRES (Jsb jeme nanels i 3 Sy TEM.

10°
18
108
16
2
14 =
T o~ 15
12 T E
0 21
=
8 3% s
4 55}
0
4 4
0.04
2 (O,I . B
7 S5
( & e W
,]7) '94’1&, W (6\\

o5 S RaiS TEM. g s (S Sl o me 1) JSC0

& el

oals ools ylad ¥ JSG o eolatul 8,50 oy il
(ANritsU 55155 o S 3 b goeg S JUSem el
i Ve WG (MKU YE) + A) 00iiS Cyi5 g MGTTAYC)
Cw dagd JlnSTsS B 5l onins Geoai (51 055 (o0
Gas Wy o 45 sains Jlil wilele Ky b oads abls]
sl ool ablsl ams s Sasass jo 1, oyl S
09 g0 S5 3y 5 as3S anl 5l (S )0 00
Pl & gaeg S g JiSKw 5 6l g L)
L Saaas @ Jlol 5l 8 i Gioled i o

S (oo ol
Ol Glods ouls Costi Glgi 5l asels pl iS5l
SMCWATT ouiils 12 S (oo 0y 5l & sl
Toe9,See WS (o0 Sgdhae ) 35 gie 44 SLSL 4555 50
o 5 05 (0 Gy Shads 4 ol bedd Cusis

EX GUPLIPSIL CIPNVE FAPPUEK T INOV SN RN S,


http://opsi.ir/article-1-2590-en.html

[ Downloaded from opsi.ir on 2025-10-16 ]

Ol Sgisd (6)5l8 5 (cwiige (A e oz 5 Gl S 5 Sl (el ST (reitds 5 S
VE- o o VF Y ol iy o8l oo g ol

.\;' ‘ L N |
| !
w 4 v
06—
||
0.4 'l 1] |
—~ ‘ ol ‘
= 1M I | |
\‘U.-/ 0.2 ! ‘."\‘ I LI ‘“‘l o
> ‘,"“"l‘“l hy “ (A HTI R 1A
Z cofmmmmmnt WAL w"' ({111 \ AR 41 1 AN | NS
Z WALV A A T e
£ AL 1 R R T AL
£ o2 '\ Il\ ' ! | ‘“‘ 'i|l
| i | ‘ | I 3|
04 |‘ {1 “
|
I
o
10 12 14 16 18 20 22 24 26 28 30
Microwave Resonance Frequency (GHz)
TyoaSen TS Glog slaoe pled (ouilS 8 (Sl Y S
S S A

Jsge cyilail plo 4y (gl sl s Zgeg, e S auauis
it Jlasl plite 4 b L aaie 5 slo
Olase b NHr JoS g0 a5 51 5,95 50 Jore 10 (55l g
Suais Glog gloae Faasd 35,0 )0 zaes,See

bz

['] S. D. Hogan, C. Seiler, and F. Merkt, “Rydberg-
state-enabled deceleration and trapping of cold
molecules,” Phys. Rev. Lett., vol. Y+Y, no. 'Y, p.
A ERTE FULY

[Y] L. D. Pietanza, G. Colonna, A. De Giacomo, and
M. Capitelli, “Kinetic processes for laser induced
plasma diagnostic: a collisional-radiative model
approach,” Spectrochim. Acta Part B At.
Spectrosc., vol. 12, no. A, pp. 1YY Yy

[¥] H. L. Bethlem, F. M. H. Crompvoets, R. T.
Jongma, S. Y. T. van de Meerakker, and G.
Meijer, “Deceleration and trapping of ammonia
using time-varying electric fields,” Phys. Rev. A,
vol. e, no. °, p. oY ENT Yo,

[£] F. S. Tahsildaran F et al., “A superconducting
Fabry-Perot cavity for trapping cold molecules,”

J. Phys. B At. Mol. Phys., vol. ¢ no. ), p.
Yoy Y YAy,

oud 03,51 (S apl (WL ;0 jslmo e a ¥ IS (oY
OIS B plonla (55, 08 Cu g b e Ll e
IS S oo B 0 @l R s ey e
ol 8 (ol Lz gom gl Sl jo sl slane
@ azg b.F S was o Gl 1) (55 0 e p Sl
Slog ol 99 esgazme cpl po Fasais )W Cools
NS uils,p 4 S0 Ll go,m a5 05h 0 oumline

24.107 GHz
l 24.148 GHz

= l
= 08
.U
S 06
: .
EREALY
W
= 0.2
=
4
g T T T T T 1
= 24.10 24.11 24.12 24.13 24.14 24.15 24.16

Detuning from resonance

(GHz)

NS a5 e 3o Sen TS s e 55 F S


http://opsi.ir/article-1-2590-en.html
http://www.tcpdf.org

