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We discuss general system architectures and specific wakrds precision
measurements of Cosmic Microwave Background (CMB) pdddion. The CMB
and its polarization carry fundamental information on thigia, structure, and evo-
lution of the universe. Detecting the imprint of primordigdavitational radiation
on the faint polarization of the CMB will be difficult. The twagrimary challenges
will be achieving both the required sensitivity and preasatrol over systematic
errors. At anisotropy levels possibly as small as a few nalvak the gravity-wave
signal is faint compared to the fundamental sensitivityitlinposed by photon ar-
rival statistics, and one must make simultaneous measutsmséth large numbers,
hundreds to thousands, of independent background-lindiireett detectors. Highly
integrated focal plane architectures, and multiplexingetector outputs, will be es-
sential. Because the detectors, optics, and even the ClBat® brighter than the
faint gravity-wave signal by six to nine orders of magnitudeen a tiny leakage of
polarized light reflected or diffracted from warm objectsilcboverwhelm the pri-
mordial signal. Advanced methods of modulating only theagpéd component of
the incident radiation will play an essential role in measoents of CMB polariza-
tion.

One promising general polarimeter concept that is undegstiyation by a
number of institutions is to first use planar antennas torsg¢anillimeter-wave ra-
diation collected by a lens or horn into two polarization mhels. Then the signals
can be fed to a pair of direct detectors through a planar itioounsisting of super-
conducting niobium microstrip transmission lines, hylmidiplers, band-pass filters,
and phase modulators to measure the Stokes parametersimédh@ng radiation.

PAPPA (Primordial Anisotropy Polarization Pathfinder Afr#s a project to
validate such concepts for measuring CMB polarization irkobn flight environ-
ment. PAPPA will consist of 32 independent polarimetersaerhip based on super-
conducting microstrip circuits. For laboratory charaiei@ion of microstrip com-
ponents, we have designed and fabricated test circuitsanilanar antenna and RF
choke on thin silicon cantilevers that act as waveguidegsohe design makes pos-
sible efficient coupling of radiation between waveguide #raplanar circuits, and
enables S-parameter measurements to be made to chametedzefine building
blocks for a polarimeter-on-a-chip.
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