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hlgh performance au—supported turntable. The cavity resonance frequenCIes are continuously monitored using monolithic
Nd: YAG lasers:and analyzed forpefiodig modylations indicating violations of Lorentz-invariance. Compared to pervious
“experiments using: cryogenic: optical resonators (CORESs), but relying solely-on Earth’s rotation, this new. version is
expected to lead to orders of: magmtude 1mprovement in‘sensitivity to Lorentz-Invariance violation. We present the initial
rasultsiof this expétimental dffort at the A c( 6)/6! 716 level for'an direction depéndent variation of the speed of light
anddlsemsth potentialférfumréimpmvements i NS R PR ' - ‘

> Torsion balames 'p}?OVlde R tables‘tbp expenmemal Iool totest the?uequlvalence pnnc1p1e and inverse square law of gravity,
- ¢ properties-of gravity that have recently been called into queéstion. Modern, theories of quantum gravity predict new spatial .
; : dimensions that fnay. laad(wau@bservable vxolatron of the inverse square law and new scalat interactions that violate both
x - the dhuivalence sprifitiplésand: %nvcrse stuate law. The:dark energy that pervades the universe may lead to similar
-vielations of these'laws::Our group/at the University 'of Washington has developed torsion balances to test these laws. We
.. have ‘experimetital vésults that ‘setnew limits: ofi the vielation of the equivalence principle at length scales larger than one
. mieter-and’ that: probe the inver&e sque, law. at dmauces as small as 50 nncrons The latest results from our: group w1ll
, be presented ' SRR g
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The Grav1ty Probe B satelhte was launched from Vanden'herg «Airforce Base on April 20, 2004, The satellite and its
payload were designed to perform a high precision experimental test of the general theory of relativity. Measurements are -
now being made of the precession rates of the four cryogenic, electrostatically-supported, mechanical gyroscopes relative
to.the guide star, TM Pegasi.-Simultaneously; using Very Jiong Baseline Interferometry, the proper motion of this guide
star is: being. measured’ relative: to extragalactic reference- sources: by a’group: at the Harvard-Simithsonian Center for.
Astrophy , .r(‘}ombmmg thesé twg: méasurehleﬂfsl ‘the precession rate of the gyroscopes relative to the extragalactic
reference sources may be: determined; amLthis pretession’rate'may be compared with the geodetic and frame;draggmg
precession rates: dg: Ppredicted by the: general theory of telativity: The geodetic effect is due to the gravitational interaction
of the spinning ‘gyroscope’ with its orbital motion; while the: frame-dragging effect is due to the gravitational interaction
of :the.spinning kcopes with the Barth’s angular momenttim: In the 640 k- circular, polar orbit, general relativity
predicts that thesefpreéessmn rates; will: fespecuvely be:6.6: arc seconds/year in the plane of the orbit and 41 milli-arc-
'seconds/year pierpendicuiar to" the plane ‘of the orbit. The goal. of the mission is to measuré the precession rates of ‘each .
of the four gyroscopes to an accuracy sigmﬁcantly better than 0.5 milli-arc-seconds/year. This talk will describe the
‘payload and satellite hardware and discuss the method of measurmg the orientation of the gyroscope spin axis relative to
the gu1de star as well as measurements des1gned to place tight limits on potential systematic errors.
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FIUREE SO R - G3 .2 Near-threshold photodetachment in parallel electric and
S : magnetic fields. CHRISTIAN BRACHER, JOHN ‘DELOS, Col-
. lege of William & Mary We predict photodetachment cross sec-
i s nosd L tions and spatial photoelectron distributions in parallel electric and

* 4w .. magnetic fields. Near-threshold photodetachment cross-sections of
“uow v neégative ions in-strong external electric fields show -oscillations
, * e related to interference of ‘outgoing with returning electron waves.
woicine 4k Thednterference pattern can also be imaged on a position-sensitive

detector, and these observed interference patterns permit the de-

termination of electron affinities with unprecedented accuracy. If a

magnetic field is added parallel to the electric field, the spiraling
.. motion ofithe electron produces trajectories. with interesting caus-
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C3 1 Spectra of Stick Molecules* REINHOLD BLUMEL, Wes.

leyan University Imagine an.electron roaming freely on a ball-and-

stick molecule made. out of very:thin wire: The resultis a ¢‘quan- .

tum network,’” or a ‘‘quantuin graph.’’.It is shown:that no:matter,

how complex: the: stick molecule; its- qﬁantum speemm can be

“tic structures. Multiple paths connect the source to any point on

the detector, so .a complex interference pattern is found. Using

semiclassical methods, we predlct the structure of this interference
.:pattern, and we show how it evolves gs the electron energy and the .
~field: s«trmgths change. -




