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Abstr

Eons ago and many lightyears away, supen;é ~ ,'/"' 1ax1es R e ‘ v
merged together. Obscured by interstellar dust, these Extreme evengs have nécn unobserva& with. TN ~ > = S = PID Spice Model
even the most advanced electromagnetic detectors. But! IlQW *a NeW; ener n,of.g V1tat1onal\wave ¢ IS S Stage 1.
detectors will allow us to observe thesé events by loolémg at the h ples th (g . : e Differential Receivers
demonstrated by LIGO’s regent ground-based detections- The UI A grayitd A i 5 S ped .k [ Stage 2:
will use long baseline interferometry. to measure these low frequefcy gravi ' ' BN | +—" : Lo, ° Proportional Gain
space as they propagate towards s from distant black h\sle merger. Gra 1tt10na1 wave signals will v I 1 - Stage 3:
be extracted by transmitting light betwedn these satellites and\obs’ervmg Janges in the light’s phase. : S . Integrator
The observatory’s strain sensitivity will be equivalent to the, ability o megsure a change in distance Stage 2 I Stage 3 Stage 4 § Stage 5 Stage 4: |
between the Earth and the Sun to less than the diameter+of a pro he low frequency of the i aallp I 0 Differentiator
measured signal and the large distance between the spacecraft.i pose unique stability requirements : Stage >:
for the spacecraft’s optics and lasers as well“as ligh seatter quiréments for the spacecraft’s Output Offset
telescope. To reduce. the frequency noise of the laser, we ‘hate: frec'ﬁleney locked it to a thermally
isolated Fabry-Perot optical ‘cavity. Additionallyy we have Worked te\determme the light scatter

\neludmg poteﬁqal flight optics to determine its Err Out|[Mod In || Output
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The optics have been set
up as shown and further
alignments are in
progress to reach the
required sensitivity to
observe the telescope’s
scatter into the detector
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The Telescope Under Test Results of a Light Scatter Model
of the Setup

PID Transfer Function

The telescope is a potential US contribution to the ESA lead LISA mission. Understanding

levels of a model telescope forthe LISA mission 1 its light scatter properties is critical to assuring its functionalit
viability ‘for use in a future G\7\>\Qbservat0ry ThlS work was done in"collaboration with Goddard’s B ; i ) '
\. '\ Gravitational Astrophysics Lab. NN ; 5 T
L3g N RS T s Summary

L LISA ~ N '\f . : -. = - - ‘e ‘ } |r'u'"u'_ v .' .' "‘I__J"u' gihlr-l vER.emN 1.0 %

Ao = \_.\\' 8- Te m pe rature M on ItO I CI 'cu It We hav,e&uCt’ésTsttRTlock‘ed a.la%ey to the cavity using the PDH
"\ ' N technique and have begun to improve the setup bdeveloping and

integrating back end electronics and calculating optimal lens positions to
mode match to the cavity. Proegress has also.been'-made towards
understanding the thermal e\uronment of the lab and how this affects
various components of the setup Additionally, the light s s‘catter
measurement’s sensitivity has been improved and the Optickle model has
ensured we correetty ‘derstind the functionality of our measurement
system.
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LISQ Laser| Inte-rferometer Sp G ,, o ' N g | '_E]
Antenna) i5'g space 'ased gravrtatroh I ave iy | o, D e £ q_n
observator \*Qhéd ed tc unch-m the 2030s. . ° :

Y : o % — ;_PJD Gp'ntroﬂer PCB. Layeut Measured Loop Transfer Function
LISA will observe p\a . O TR nrverse that a \, . ™~ - : : e au P o R -
invisible in the e?g&t\ pispectrum s.uch_ S . , | T~ . ThIS controller*i‘s/bemgmseam-the' PDI-j setup to lock the Iaserto the cavity
black holes 'bln‘ary com Stars, stallar. - . ~ e |t provides s’mﬁar m-put voltag? norsq and h|§her bandwrdth than the preamp previously used in the
remnants, and mergi émas iveblack holes. Tt. . SN B W P setup- .= -
will be able to measulg low-frequency.. | ' ~
gravrtanonal waves.(about 0.2 mHJs\to 1@(1 mHz),

e Low frequency room temperature changes affect
the optical cavity length and the back-end
electronics in the setup

e A precision lab temperature measurement allows
us to correlate temperature drift with other noise
sources such as mixer drift
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e xamine correlatlons between temperature fluctuations and mixer drifts
_ Actively stabilize mixer temperatures
™ . _Continue toimprove scattered Ilght sensitivity
e - FrequeneyJock a-second optical cavity
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‘e The PDH technique allows us to stablllze : e | 3 ‘ et | -
laser frequency to a?éh&ence optical \ \ Ce . Al s o N/ | Bottom: 3
N cagy. ‘ ay A Lossof 10
e This'is done by phase- modu-latlhg the laser
B utput bserving thehght reflected from
he\Ca |}qemodufa;tmg the signal, and

\to the laser. \. N
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