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Pump Scheme

Polarizing  1064nm
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Diode laser \
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z—ﬁj:: Diode laser

Diode lasers:
Siemens SFH 487401

emitting aperture 1x200um
output power 1W cw

Maximum pump power: 2.0W
Maximum output power: 1.1W
Slope Efficiency: 60%
Electrical/optical

>15%

Conversion efficiency:
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Pump scheme




OPTICAL LAYOUT

o —
.-~ 1 Watt MISER
P \
\ PZT " T
e ;
\ \ T frequency loop PR cavity —  modulation signals
\\ Py —— —— servo signals
- stabilization 1064 nm
loop reference cavity — 808 nm
%) QWP
R HWP
| reference cavity
| Fl 29.02 MHz 3dB-linewieth 7 kHz
power
stabilization CCD
RHwP | e L
1l pes 2-®
' ]
HWP 4 ; PBS QWP pump module

p—4-—®
+o0—®

2 x 30 Watt ciode-laser
OPC-B030-mmm-FC

from MC2, PRC, IF

power stabilization

0O.S. Brozek 02/1998

Injection locking loop

FI

Q

@_9. mode cleaner cavity



ihtméiw S@rvo
(first loop)

/

current pump-diodes

power

master-laser

EO

intensity servo
(seeend loop)

power behind

mode cleaner

pump-power

P-D,

tgmperature PZT

! frequency servo
(inner loop)

e { slave laser

\ PZT
ﬁequency S€rvo
(injection-lock loop)

frequency servo
AO (outer loop)
P-D,
master
reference
cavity
long term drift
temperature servo

P-D, power
recycling cavity

position of
DC lenght actors




a2

RIN [1/sqrt(Hz)]

-9

10

Relativeintensity noise, master laser
10mA, PD ad844

TTTY T T T T TTTTy T LN SRR | T T T Ty T T T T Ty

| Wed Sep 2 17:32:25 1998

L}

10

1 1 i

3..

10° 10° 10° 10’
Fourier frequency

10° 10



FREQUENCY SPECIFICATION
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Amplitude Spectral Density s (f) [Hz/Hz™"?]

10 30 50 100 300 1000 3000 10000
Fourier Frequency [Hz]

50Hz (300Hz |1000Hz
pre-stabilization loop |2-1072|1-1072 |1-.1072
Power recycling cavity | 2-1074|3-10=% |9-1072
beamsplitter 5.1075(1.6-107%|9-107¢

1200 armlength
asymetrie 1-10~* due to Schnupp-Modulation




PREQUENZRAUSCHEN

Frequenzrauschen [HzNHz)]
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FREQUENEGY NOISE OF THE GEGB600 ULE CAVITY
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Qcavity = 30 OOO
£ = 12kHz
POPt = 1mW



ULE reference cavity

« ULE spacer and prism

« ULE mirrors optical contacted
e linewidth 14 kHz

 Finesse F ~ 50.000

« FSR 700 MHz
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SUSPENSION OF THE REFERENCE CAVITY
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«——— 450 mm

Schematic of ULE cavity suspension
view perpendicular to optic axls

(approx. to scale)
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Relative Frequency Noise
ULE cavity — Zerodur cavity
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high-power
single-frequency
output
= cavity length control
by PZT

O injected radiation fror;
master laser

] \
fiber-coupled diode lasers
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High Power End-pumped Ring Laser













Injection Locked ing Laser: AVl ITansiel

T= (dP0ut/ Ic:))ut)/(dPln / I:?n) Pmaster= 025 W, %utz 9.5 W
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; LASER ZENTRUM HANNOVER E.V.



