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Y. Kuwahara, Master thesis defense , University of Tokyo (2016)

BEHEEREHE

> FLEOHMERRPLDES (UEIEHE, EER3ERE)

BHE KIE(x,y)IEE | FRIE (z)ME | x, yEA[E]ER 4| EIE T
= — KAy F T2 s -
Erxh B DT JEINE B/ 75U

== Az

By

y dp

dF
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Applications of optical levitations
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Applications of optical levitations
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Applications of optical levitations
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Applications of optical levitations
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Experimental configuration in Phase-1

- wave length: 1064 nm - suspension reso. freq.: ~“4 Hz

- finesse: 700 (lower, upper) - main cavity servo UGF: ~ 50 Hz(?)

- input power: 8.5 W (lower) - optical zenith angle < 0.02 deg
2.6 W (upper) - pressure: 10 Pa

- int. reflectivity: 0.9995 (lev.) -lev. mirror mass: 1.6 mg  (Being
0.992 (I, u) - & =3mm,t=0.1 mm modified)
- frea. noise: 5 x 103 Hz/rtHz - RoC = 30 mm (to be measured)
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Sensitivity in Phase-1
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Zenith angle misalignment effect #&
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Zenith angle alighnment

Y. Michimura, Seminar slide
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Zenith angle alighnment

Fixed to ground g

Suspended I
laser source

and mirror QPD
unity {™>
100 cm 0.8 mm
/')KResolution of
QPD(S1880): 1.5 um
Suspended stage ' 0.02 deg
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Blade spring or spring?

- Target resonant frequency is 1 Hz for horizontal
and vertical.

- Blade spring - Spring
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Blade spring design

* Design of blade spring with COMSOL
— ME: AN L
— [BE&:2.5mm, &&:17.5cm, 1&: 5 cm (EK), 3.5 mm

(5T im)
- — BB DFRE: S kg (47ANT20 kgZ FRZE)
"19

EEHTETE @‘fﬂ]h\b\ = IE)EADERET R,

Extended Uchiyama Lab. meeting (University of Toyama, Aug. 4th, 2017)



Blade spring design

e SkgTRBRBLIZLEZFDHEKRIGNEE L=
— R KIH7:166 MPa, Z{ii=:1.4cm
(Cu Bed)/ \*Bﬁﬁﬁﬁoo MPa)

—BAGH (N/m?) $-TIA ZR: Z5 (ED —JIA: ZE AEE (m) H-J1X ZF: Z[HF (MBEIL-L)

166 MPa o

1.4 cm
1Q?0Fﬁ—‘r _—.Jf
50N
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Blade spring design

« SkeFRELI-EZDEKRE—NFRHMZEL
— AT ERF: 95 Hz > 5 kg EBF: 4 Hz

EEEE#=94.715646 H—J1R: Bl A&& (m) H—I1R ZTH: B (WEIL-L)

v
A 47726
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Experimental configuration in Phase-2

- wave length: 1064 nm

- finesse: 100 (lower, upper)

- input power: 10 W (lower)
2.1 W (upper)

- lev. mirror mass: 0.2 mg

- int. reflectivity: 0.975 (lev.)

0.962 (l, u)
- freq. ref. : asymmetric FMI

Faraday mirror

In Vacuum

Mid fringe (PZT),

locking

— (at somewhere
FS on suspended bench)
Te

~100 m i
Main Cav. #
4 100 MHz

- Passive stabilizing cavity (double pass)
-- length: 3 m (FSR: 100 MHz)

-- finesse: 3 x 104

-- cavity pole: 1.6 kHz

-- Intracavity power: ~ 300 kW!!

Vacuum chamber

Blade spring

PD [
=
O%es |
Laser FS (PZT) v
. S~
Fiber amp. — O
7 J S—
E @ EOM

AOM ~30 MHz

Temp T TPZT (FSS) (1sS) Stab. Cav. (Freq. shif)

AOM
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