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SHOT NOISE LIMIT TO SENSITIVITY

B bounces
within Fabry-Perot
(Cosen p—i [—
LASER 1
L
RECYCLING =
MIRROR
EDETECTOR
MODULATION
» OUTPUT
PHASE DETECTION
Slope,= B/A
T ,’ Output o Phase ¢
§ I,'\ Precision A¢ E—-v-lﬁ—
= \/ N o Power at beam splitter
8 , F—?ﬂ——»l o (Laser power) x (# of recycles)
!
ise Equi A1
L—» Noise Equivalent AL = BTN
FREQUENCY DEPENDENCE
I Noise Equivalent ALec V1 + (f4,f
-l
<
| set fg = lowest expected
| signal frequency
fo

frequency f —»

RES 1



WS'qH3|QnOp  UOIDIQIIDD Pa}OBII0D AN _l_v }

006G

0004 0001

001

| I _ I 1

_ 1 1 1

HLULERIRER

JOHS
= oINS 350N
N

|Illlll Pl

Hrer Tl
I

]IIIIII I

AR

1 1 1 _ 1 1 L i — i i |

|IIIIIII 1 |IIlllII ] 11111 |IIIIIII l IIIIIIII | |IIllIIl 1

0111

ALIAILISNAS INJAWIOV1dSId d3LINOHd443INI W OF

s1-0 1l

g1-0Ol

01-01

91-01l

c1-01l

-0l

¢1-0l

21-01l

(,,2H/W)  ()V



POWER DEPENDENCE OF SHOT NOISE

Total Bright Fringe Power (mW)

10 100
70 /Measured m
:rEI 60 A -
: 50 —
< 401 Calculated |
(1]
2 30F -
2
£ A
& 20- a 7
n o
A
10 o el . e
1 10 100
Total Bright Fringe Current (mA)
e ———————— T ——— T . Calibration
= | // Peak
= ]
81 ]
=l )
CALIBRATION 0,5 ; ]
ColL o 1 |Signal/Noise
| Rati
TEST 81 atio
MASS o | - \
O | ]
| )
- L INShot noise

Frequency

RES 3



PARAMETERS THAT AFFECT SHOT NOISE

DESCRIPTION INITIAL ADVANCED NOTES
A Laser wavelength 514 nm | 532 nm
L  Arm Length 4 km 4 km
m  Cavity mirror mass | 10.8 kg | 100 kg Sets radiation pres-
sure noise.
T; Input mirror power | 3% 1.5% T, is dominant loss.
transmission Noise insensitive to
T, for f > fi.
Tr  Recycling mirror | 3.3% 1%
transmission
fr Knee frequency 90 Hz 45 Hz 27 fr = cI1 /4L
nP Interferometer input |2 W 60 W Corrected for ineffi-
power ciencies.
B... Recycling factor 30 100 Power buildup at
beamsplitter.
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