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Demonstration

Demo to calculate

BS demodulated signals
at REFL, AS, POP in DRFPMI



finesse GUI

Mi | FPMI | PRFPMI | DRFPMI | IFO_param |

Michelson ETMV{"—_'E;

Laser  EOM(f1) EOM(f2) L\
_I BS ne

—
| |

ETM

]n"‘.-'.‘é'-
nx1

no n_eo'l‘;ln_e-:-‘z n_eo&-='"_e-3~’ REFIL n3

AS

LEGEND
black...optics

blue...node
green,. .detection node

normal size Large size

1. Select simulation mode.

Sweep Transfer function
2. Select which DoF to move

DoF |BS hd
3. Select port (see the top figure)
REFL AS

n0 n_eol n_eo2 n_eo3 n_eo4

n2 n3 ny1 nx1 ny2 nx2
m Check all important port Check all port Uncheck all port
Xaxis range
-180 to |180

overplot All PDs

When you launch the GUI,
you will see a screen like this.
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Step.3
Select PD type
Demodulated signal”.
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Manual ana all options
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= 3. Select port (see the top figure) “""

jaw a0 o ame ame @m 1 Pysh this button

10m Ona Oos G Oma o _ssase: »---?and the simulation result
— T (mwr ml_____uyh-_-wz‘"'n'ya- ) ™3 - - -

Plot . .Gma(lh?\ﬁo,‘w'm‘ponl Check all port | Uncheck all port E WI” be dISplayed.

xaxis f[Hz]
|0.01 to 1000

~ | overplotAll PDs
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Extra settings
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MI | FPMI | PRFPMI | DRFPMI | IFO_param |

Michelson ETMy"%'”_fl:
Interferometer "
Laser  EOM(f1)  EOM(f2) , ETMX
—_— — BS
N0 N_eolmmmmn_ 202 N_e03mmmmn 04 REFLE /N3 nx1n"TMSX
AS
LEGEND
black...optics
blue...node
green...detection node
I EEEEEEEEEEEEEEEEEEEETRN
| |
: normal size Large size ‘
| |
o o i I E I E EE EEEEENE NS EEEEENEHRN
1. Select simulation mode. ‘e,
*
Sweep Transter function ."
*
*
2. Select which DoF to move %o,
DoF |BS vl
3. Select port (see the top figure)
v REFL v AS
) n_eo1l n_eo2 n_eo3 n_eo4
n2 n3 ny1 1 ny2 2
Plot Check all important port Check all port Uncheck all port
Xaxis range
|-180 to 180

overplot All PDs

Push these buttons,
and the picture size
will be changed.




® finesse GUI

MI | FPMI | PRFPMI | DRFPMI | OPTION |

DRFPMI

Laser  EOM(f1) EOM(f2) PRM  PR2

nTMSY

ETMY =,

ny2

ITMY =
ny1

— = REFL pnpr1 npr2q -
n0 n_eol1==n_eo2 n_eo3==n_eo4 n2
np npr3

BS . ITMX ETMX
n |
nprb npré {4 nx18nx2 nxi.%ﬂn-rMSX
PR3
\POS
LEGEND nsra .ns§2M2
black...optics
blue...node
green...detection node
nsrs%nsm
SM3 nsri
w— . . = SMR
This Is a Large size picture.
normal size | Large size
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® Tinesse GUI

MI | FPMI | PREPMI | DRFPME| IFO_param | 'E'-..
n L] &

laser_power (W] |1 = s T

2 1" ofs: Hetfobtanie and ramsitancd arp yalues betwear 0 and 1. After selected this OPTION tab,

BS mirror power transmittance |0.5

the extra interferometer configuration

ITMX mirror power transmittance ~|0.004

ITMY mirror power transmittance |0.004

will be displayed.

ETMX mirror power transmittance |59-06

ETMY mirror power transmittance ~ |5€-06 E e 'A C h an g e I aser p ower [W]

PRM mirror power transmittance |O.1

SRM mirror power transmittance |0.3

PR2 mirror power transmittance [500e-6 Transmittance and loss can be changed.
PR3 mirror power transmittance |509-6 £ L. . ;

SR2 mirror power transmittance |5006-6 E nEmEmmEEEE I> ReﬂeC'tIVIty IS aUtOmaT_ICa”y Set SO th at
SR3 mirror power transmittance |509-6 E R+T+ L='l

BS mirror power loss |0

ITMX mirror power loss |0

ITMY mirror power loss |0

ETMX miror power loss [ w You can change modulation freguencies.
ETMY mirror power loss |0 E ’0‘
= *
PRM miror power ices NN P You can change a max order of
SRM mirror power loss  |45e-6 . ‘0‘ _ .
PR2 mirror power loss  |[45€-6 ‘E‘“ ‘¢"v modulation sidebands.
PR3 mirror power loss |458-6 “0‘5 ““‘
SR2_ mirror power loss  [45e-6 i |You can change xaxis or yaxis plot scale.
i, SRS mimorpower joss HESERSE St - -
P . W |If you push xaxis button, xaxis range
H = ** ““ . .
- modulation 2 frequency [45.0158M P et Y |will automatically set to default.
"number of produced modulator sidebands |3 D : o
F0 @isn " xaislog o0 ~*" ...« |Number of data points
' © yaxislin yaxis log :* ----_-““‘""
“sampling num 1000 i - :
i yowou o d e Simulation results can be exported.
: kat file plot data TR - kat file
. A export a Kat-format file that can be loaded by Finesse.
overplot All PDs . plot data

Export the simulation results in txt format.




Advanced Example
Demonstration

Demo to calculate Dual Recycled
Michelson interferometer (DRMI)
3f SRCL demodulated signals.
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© ® finesse GUI

MI | FPMI | PRFPMI | DRFPMI | IFO_param

wop—- 1.Select OPTION tab to DRMI settings

note: Reflectance and transmittance are values between 0 and 1.

BS mirror power transmittance |0.5

ITMX mirror power transmittance ~ |0.004

ITMY mirror power transmittance ~ |0.004
SIS EEEEEEEEEEEEEEEEEEESR

} et vt i i3 IETM mirror power transmittance -> 1
SRM mirror power transmittance 0.3 E_-M mlrrOr power IOSS _> O

PR2 mirror power transmittance |500e-6

PR3 mirror power transmittance [509-6 "

SR2 mirror power transmittance |500e-6 “”

SR3 mirror power transmittance [509-6 ‘0’

BS mirror power loss [0 “‘ = =

ot o s Confirm the order of sideband.
{ i posorioss | MENNNNNENNNY o

Tioninl ———ll <|Sdeband fields higher than this order

PRM mirror power loss {459—6

SRM mirror power loss  |45€-6 ..” a re ig n O red -

PR2 mirror power loss |453-6

PR3 mirror power loss |459-6 *

SR2 mirror power loss |459-6 ‘0

SR3 mirror power loss |456-6 *

modulation f1 frequency |16.881 M *

a2 wcy TR Confirm the xaxis and yaxis scale.

number of produced modulator sidebands |3 *

O e gy [IN thiS €xample,

yaxis log

sampling num |1000

.¥lit's suitable to be set both values to "lin”.

kat file plot data

- )
xaxis range s®
g e®

e — Xaxis range values will change to
-180" to "180".
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[ NN finesse GUI

Mi | FPMI | PRFPMI | DRFPYI \ IFO_param |
Dual Recycled “'ﬁy&’%ﬁ!
Fabry Perot "L,.
Michelson Yoo,
Interferometer Yoo,
TMY = fea,
Laser  EOM(f1) EOM(f2) RUF:R?W ngz g % .
Enﬁ) n7801:'n7902 nfeofs:-nfeot Ep&"ﬂf; . ng n2 , ITMX ETMX ..h.A
PR;r-\prf: nprb {4“ nx1ﬂnx2 nxf!:]qlvsx .I . SeleCt DRFPMI tab
— e 2. Select simulation mode
black...optics /
:Irl;ee.r;.'.'?::tecﬁon node - “" _> Sweep
g_’nsr-t “‘I‘ i
VY w > Demodulated signal
| - select demodulation frequency
et Lnomatsie | ygedsze 1T g, Check DC, | freq2, Q freq?
S e o R
1. Sele simUlation mode. ‘a" o*
el ."' and input the demodulation
e SNGQ) Transter function “ “ “
. “ 3 . -
Select PD ype. frequency in the box on the right.
) Power detector (W] (| Ampiitud detector @) Demodulatedgm?a [A.U] “’ .
it select "plot separately”, pdresultsdlsplayedalsepaatdy ‘ ‘ ‘Q" "You Can aISO Inpu-t the Iabel name
) overplot selected port output @) plotseparale‘y‘ “.“ ““ Of -the new Slgnal
Which phase to plot? ‘¢‘ o ‘0’
DC (not demodulated signal) -‘la“- a1 (12 [ 03“ ’»‘
it you need other demomlanontreq&ncy use these settings Delgn ’." .
e Qo o« ETGB o ana e« BT 8" -> select demodulation phase [ded]
|_freqo2 Q'freqoz freqoz = |3'1eaamo label name = [31“::__.--“' e.g_ 5

note: gus® i

a®

You can set the number of sklebands generated by the mogqaio!m t?re IFO_param tab(default num 3),
I

s0 If you want to demodulate at a trequer;cu smiPat zn or 311, Increase the number of sidebands.

Demodulation_phase [deq) |9

2. Select which DoF to move

nakE  IDARM =l
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@ finesse GUI

black...optics /1
blue...node
green...detection node
"s'i;nsnt
SR3™ .4
— SRM
normal size Large size

1. Select simulation mode.

Transter tunction 0'

3.

Select DoF
-> e.g. SRCL

© sweep
R
Select PD type. R
- .
Power detector (W] Ampitud detector @) Demodulatedsignal (A.U] @
.
it select "plot separately”, pd results displayed all separately. ’g’
) overplot selected port output ) plot separately ‘0’
Which phase to plot? ’o‘
DC (notdemodulated signal) [ | 11 (1 @1 [ 12 }’oz

it you need other demodulation frequency, use these setmggbflow.

I_treq01 [ | Q_freqo1 freqo1 = |2'16.881M‘¢’ label name = |21
I_treqo2 Q_freq0z freqoz = |3'16.8’34ﬁ label name = (311
note: o

*
You can set the number of sikdebands ge2w$led by the modulator in the IFO_param tab(defauit num 3),

S0 If you want to demodulate at a trggﬁncy such as 21 or 311, Increase the number of sidebands.

Demodulation_phase [deq] |5‘0'

2. Select whiqh’boF to move 4 .

DoF |DARM ¢ -l

-----""'

3. Select port (see th? Egp_ﬁguﬁe.). Lamnn®

Select port
-> e.g. REFL, AS, POP

REFL QS-I‘F‘)F--_ nTMSY [ | nTMSX [ | POS

I (I neot [ neo2z [ ] neo3 [ | neos

“Jrprt (I npr2 [ npr3 [ npr4 [ | npr5 [ | npré

I st (I ns2 [ nsr3 [ ) nsd [ ] nsi5

T [ [t (Tt [Jyz [ Im2 [ yd [ x3

- o Check all mportant port |~ Check all port | Uncneck all port
xaxis range ........III..IIIIIIIII> 5 PI -t
-180 to [180 . O

overplot All PDs
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SRCL_sw_dmodl_Sdmodphase_DRFPMI

3 0.0010 - —— pd1_Iphase_3f1_REFL
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2
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2 —0.0002 -
g
o —0.0004 -
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phila.u.]
1e—6SRCL_sw_dmodl_5dmodphase_DRFPMI
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T
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©
g
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! I !
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SRCL_sw_dmodl_S5dmodphase_DRFPMI

Blue: Demodulated signals

—— pdl_Qphase_3f1_REFL

-150 -100 -50 0 50
phila.u.]

100 150

1e—55RCL_sw_dmodl_5dmodphase_DRFPMI

—— pdl_Qphase_3f1_AS

-150 -100 -50 0 50
phila.u.]

100 150

1e—75RCL_sw_dmodl_5dmodphase_DRFPMI

—— pdl_Qphase_3fl1_POP

1 I I
-150 -100 -50 0 50
phila.u.]

! I
100 150

SRCL_sw_dmodl_Sdmodphase_DRFPMI

0.99
0.98
=
T 0.97 - pd0_DC_REFL
=
&€
0.96 -
0.95 - T T T T T T T
-150 =100 -50 O 50 100 150
phila.u.]
SRCL_sw_dmodl_5dmodphase_DRFPMI
0.04
0.03 -
z
5 0.02 pd0_DC_AS
2
&
0.01 -
0.00 - T T T T T T T
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0.000800 A
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The result will be displayed.
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Appendix

. FInesse

http://www.gwoptics.org/finesse/

- git repository

https://github.com/kokeyama/gw-finesse

31


http://www.gwoptics.org/finesse/
https://github.com/kokeyama/gw-finesse

