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Gl n g | n TeSt 1/3 (Gingin Strawmann)

> Placement of the ITM substrate inside the cavity.

> |TM substrate ofi Sapphire (50 ppm/cm absorption)
> Cavity waist (cold): ~8.6 mm

> TEM,, power built-up ~800
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HOPTE Test 1 (cont.)

Cold arm cavity
walst position.
- walst size ~8.7mm

Y

> |TM parameters

o Circulating power with 7\W
iInput: ~5.5 kW.

o [Thermal lensing induced ROC
of ITM: ~230m.

o Cavity waist (hot): ~6.6 mm.

o Walist position with thermal
lensing will be moved away.
from the ITM towards the
ETM.

o Use of a Fused Silica thermal
compensation plate to
compensate the thermal
lensing in the ITM.
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ITM
ROC = inf

ETM
ROC = 720m

compensation

plate \

Hot arm cavity
walst position.
- waist s1ze ~6.6 mm

ITM
ROC =230m
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| aser Room

> Preliminary cavity alignment with > PMC locking bandwidth ~30kHz.

500mW NPRO laser. > PMC transmission (F=200), 85%.
~ Faraday Isolator(FI-1, FI-2and . Additional faraday isolator (FI-3)
FI-3), T=91%. preventing optical feedback into

the PMC locking system.

10 MHz pre-mode-
modulator  cleaner

(PMC)
L1

double pass
tilt locking
of PMC

periscope; 5 Auto-alignment beam-offset
actuation point (farfield)

to Input Bench
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Input-Bench

> Input-Bench accommodates the suspended cavity mode-
matching telescope, longitudinal sensing and auto-

alignment sensing.
> Also the Hartmann Wave-front Sensor.

from Laser Table

auto-alignment sensing

mode-matching telescope mag. ~9x
MMT! K

(3") -> ROC2 = 8m, spot diameter ~15mm
MMT3(4") -> ROC3 = 20m, spot diameter ~18mm
Mst(4") -> 90% BS, spot diameter ~18mm

1.2m x 3m input table
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Input -
Bench (2)

10mW, 532nm laser )})lmm s o

> Hartmann Sensor | LA XS
e ~30mm d|ameter ~10x telescope ™~ ~Zjox ieiéscope 1064nm beam b

~
HeNe Hartmann Beam

S e n S O r b e am 80 mm diameter. NORTH
th ro u g h I T M . gigl:gznlr;};zam at an angle

Sensor beam at

~10° with the

optical axis of the

cavity. posiion of therml

compensation plate,
~100mm from center of ITM,
140mm clear aperture.

LIGO SOS
footprint.

(OSMA hglders)

6" Steering Mirrors

900mm x 600mm

Hartmann plate breadboard
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~80m x 400mm diameter beam tube




Initial Suspended Cavity.

> Using BKY optics initially to try to lock the suspended
cavity.

> LIGO SOS, placed on ] N

top of a 900mm x 600mm with 500¥600 Breadboard

b read board : ) | and Vacuum Breadboard Stand

>Breadboard supported by

4 polts, with no further
ISolation.

> Replacement of the BK7
optics by the Sapphire
optics, when the system IS
unning reliably.
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Installation of the ITM and
ETM

> Mark Barton (Caltech) visited the AIGO lab, providing help/in
assembling and installation of the BK7 optics.

> David Ottaway (MIT) visited the lab help initiated cavity locking.
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ITM residual motion

Test masses have local ITM motion (O5SEMs readout)
damping. T IR
ITM SOS s placed on a
breadboard, providing no
advanced seismic
Isolation.

Even so, the system can
be locked.

ITM residual motion, from
the OSEMSs.
e LSC <1lpum @1Hz.
e« ASC-P ~7.5mrad @1Hz.
o ASC-Y —3mrad @1Hz.
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Cavity lock-up

> NPRO laser is locked longitudinal to the suspended
cavity, with a bandwidth ~20kHz.

> Longitudinal'lock Is reliable and repeatable over long
periods of time (=1h).

res. Mode

E :_1. ._‘ = g .

First long. Lock.

e Refl.
Trans.
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Auto-alignment installation

> \Wave-front sensing Is employed in the auto-
alignment system.

> Galvanometers actuate for off-set in the far-
field, while the ITM Is actuated for tilt in the
near-field.

> QPD centering loops have a unity gain
bandwidth oft 100Hz, with a suppression of
60dB @1HZ NORTH |

?m x 3m input table

;;;;;;;;
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XY beam-offset (Far-Field)

> 2 galvanometers
with: small mirrers
steering the beam in
X/IY onto the ITM.

> Far-Field unity gain
pbandwidth ~80Hz,
with a suppression

ofi ~50dB @1Hz.

o, e S -

FF Error-Signal [dB |
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Pitch & Yaw (Near-Field)

tu
S

> Near-Field actuation
IS applied to the ITM
pitch and yaw.

> Near-Field unity gain
pbandwidth ~3Hz,
with a suppression
of ~20dB @1Hz.

> Limited by SOS
damping (using
PIT/YAW. Test input
channels)
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10W laser installation

> ACIGA group of the
University of
Adelaide have
Installed the 10\W
laser.

&- " | . .. . ) - prs -;:‘ :_
David Hosken installing the 10W laser.
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HOPTEF 10W Laser

Progress to date

> 10W air-cooled slave laser installed at AIGO.
» 10W CW output in traveling-wave configuration, M=, , < 1.1
o Passive injection-locking demonstrated.

I
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HOPTE 10W Laser

Future plans

> During the LSC Meeting installation of the PDH servo

control electronics.
> Complete 10W CW: Injection-locked laser with active

feedback control operatlonal 0)Y, early September
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Input geophones

3 D I S O I at O r (vertical & horizong‘
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High Power Test Project Timeline
Bram Slagmolen - 12/08/ 2004 : changes/canceled

Lock BOm BET cawity

B : cheduled jobs to cammence
Install mew Condrod OSF
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Tfnle I IR IRfg IR (2 in g2 iR ]88 (218
taeed Fea DEP+eamipigders]

Install Compendation Plate |
tread CF mcunt + feedifraugh]

Instal Sapphire Optics |

Steva on leave 1wk

Irstalling auta-aligmeny
apbimise A%

Install LOW laser -

Install Hartmiann Sensor
[S32nmi laser)

Upgrads MMT T

{waitivg Far delivery of apliss]

Uipgrachs the vaeum systerm |
{lanks have Been yeried) |
Tristall the MWH00 valve suppart |

(cancelled due bo struts set up)

all part for 2 complete [sodator at A1GOD

Al parts cean

Twao isolator completely assemiled

"Inatallation” af 2 iEolatars, tured and
controled
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