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FIG. 2. Model of chemical structures of the polymers.
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Tpu TexHonorn Hactuuel MobyxkaeHnaa Pentredoeckaa 3muccua (PIXE), PentreHoeckaa Fluorescence (XRF) u
OzHakoMuTENEHOR UCCnegoeanue 3nekTpoH Microscopy-aneprua Qducnepcuonnana Spectroscopy (SEM-EDS) onuceieatoTtea.
OBopynoBaHKe UCNONb20BaHHOE MBD KaXA0e ONUCHIBAETCA B HEKOTOPOR AETANW, U HEKOTOPOMR W3 NPEUMYLLECTE W
HeAOCTaTKOB KaxKAoM TexHonorun obcyxxkaarTca. Bakancua lifetimes u fluorescence ewixog obcykaatwtca. Cuctema
npouzeecTu PIXE uccnegoeanua e Nanofab dokycupoeanu nyy woHa obcyxknaetca. PacyeTtel Toraa onMCLIBAKITCA KOTOPLIA
CPABHUBAKT TP TEXHONOMMKM ANA rNyBKUHEl aHanu3a. PacyeTel NOKa3LIBAKITCA KOTOPLIE AaKT MAEH ionization U pEHTTEHOBCKOrD
NPOUZBOACTEA NEPECEKAT-CEKUMM 3TUX Tpex TexHonori. [ea MeTofa BLIMUCNEHUA IHEPrUA ANA MakCUMyMa K pakoeuHa
lonization Repecexaionm-CeKUMK ANA 3NEKTPOHOE NPOMCLUECTEMA U NPOTOHOE NPUEBOAAT K ABYM AWArpamMmMam Takux 3HAVEHWH.
KpecT-cekuun Tpex TEXHONOTWA CpaeHMBaTCA. M3MEHEHWE B NWUKEe BLICOTA C U3MeHeHueM B Z MaTepuana obpasya
uccneayerca ana Pentrena fluorescence B TOHKMX NNeHKaX.

B yactn 2, KomnbHTEPHAA NporpamMma W3eecTHaa kak BHyTpeHHAA PakoeuHa lonization Monepeyvnele Pazpezwl (ISICS)
KoTopeli ucnonezyet MoTepto 3Heprun Coulomb Perturbed MocTtoannaa MNocypapcteenHan Relativistic Teopua c
OBteauHeHHeIM ucnpaenedem Atoma (ECPSSR-UA) mogent obeivHO nopoxkaana TROPETUMYECKWE AaHHBIE HA NONEpeyHbIX
pazpezax. [aHHble nonepeyHoro paspesa U3 3Tod NPOrpammel TOrAa NPOBEPAKITCA NPOBEPAA NPOTUE 3KCNEPUMEHTANBHBIX
AaHHBIX ycTaHoeuTe |SICS nK TOUHAA WNKM KOHCEPBATUEHAA NporpaMma AnA Toro, YTobel NpeaCcKaskiBaTe PEHTIEHOBCKUE
NPOW3BOACTEEHHEIE NONEPEeYHEIe paspesbl. 3Ta NporpamMma MCnone3yetca Toraa ytobel nopoauTe Nnpeackazanua ana PIXE e
®okycupoeaHHom Nyve Mona (FIB-PIXE) ana tpex woHoe npoucwectena npu 280 kev Ana eeibpana peHTreHOBCKUE NHHUK.
310 2aknoyaeTcA 9To lithium WCTOMHMK MOHA 3HAYUTENBHO HAaMNYYLWKA NyTe K noneitke FIB-PIXE.
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Scanning Probe Microscopy has been utilized to investigate the nanemechanical and nanorheological properties at the
surface of polymers and polymer blends. To study the surface behavior in detail, it is critical that the SPM instrument have
sufficient flexibility. A temperature stage and environmental chamber have been implemented and measurement automation
has been achieved using a high-speed data acquisition system controlled by LabView(TM). Finally, new measurement
protocols, "X-modulation" and "Force-Distance with X-modulation”, have been developed.
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First measurements using those techniques have been performed for the study of aged model pressure sensitive adhesives. It
Moon, Seung-ho

has been found that the magnitude of the lateral force is so sensitive to adhesion force that X-modulation can identify
gualitative differences in the strength of surface stickiness. Yariations in surface adhesiveness with humidity are more opfious
when the tackifier is present. A large lateral force and strongly reduced stiffness, measured using F-d with X-modulatigh, have
been observed at high humidity for the homogeneous, hydrophilic surface of the adhesive loaded with B0wt% tackifier. These
observations are consistent with a model that envisions a tackifier-enriched region near the surface. A large creep effect has
also been observed for this sample, and the creep effect is magnified with temperature. These results are consistent with the
hypothesis that at a hydrophilic adhesive surface water molecules may strongly alter the surface-tip interactions or modify jfie
mechanical properties of the material nearest the surface.
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™ 2003

KoncynbTtaHT:
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By changing the Z-loading velocity, dynamic adhesion behavior has been investigated. The mechanism of adhesive {#flure
have been elucidated by comparing the velocity dependence of pull-off force and lateral force. Since this dynamic
measurement is sensitive to the material composition at the surface, it has been utilized to study the surface sgfiregation of
one component at the surface in which the components differ only in architecture.
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Extracting a quantitative description of polymer behavior using X-modulation has not yet been accomplished because seyeral ™ X modulation
issues still remained unresolved such as the influence of certain instrumental artifacts, the accurate determination of
stress/strain, and a lack of refined physical models for a nanometer scale contact with soft, adhesive materials. Thdse

current limitations are discussed.
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Metallic and semiconductor nanoparticles, for example, are gaining popularity as highly sensitive labels (e.g., in fluorescent
detection and Raman tagging), and magnetic nanoparticles are being used as solid supports for immunoassays. Optical
Detection (Chemiluminescence, Chromatographic Separation, Fluorescence, Nephelometry, Phosphorescence, Resonance
Scattering, Spectroscopy, Surface-Enhanced Raman Spectroscopy, Surface Plasmon Resonance); 5.
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Copyright American Association for Clinical Chemistny Oct 2007

To the Editor:

The roots of nanotechnology can be traced back to colloid science in the mid-19th century. Francesco Selmi, often credited
with the first true research in the field, studied the behavior of various metallic and acidic emulsions in the 1840s (1). Shortly
thereafter, Michael Faraday and Thomas Graham, two scientific pioneers known primarily for their work with electricity and
diffusion of gases, respectively, contributed further to the analysis of nanoparticulate suspensions, i.e., colloids. Faraday's
studies in electrochemistry naturally led him to the first experiments with colloidal gold (2), and Graham coined the term
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The roots of nanotechnology can be traced back to colloid science in the mid-19th century. Francesco Selmi, often credited
with the first true research in the field, studied the behavior of various metallic and acidic emulsions in the 1840s (1). Shortly
thereafter, Michael Faraday and Thomas Graham, two scientific pioneers known primarily for their work with electricity and
diffusion of gases, respectively, contributed further to the analysis of nanoparticulate suspensions, i.e., colloids. Faraday's
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Abstract:

Instructors can use a computerized experiment to introduce students to imperfect competition in courses on introductory economics, industrial organization, game
theory, and strategy and management. In addition to introducing students to strategic thinking in general, the experiment serves to demonstrate that profits of a
firm fall as the number of competitors is increased in @ market and that firms enter profitable markets. The authors have used the experiment in undergraduate
classes on strategy and management as well as in master of business administration courses with great success.
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Key ideas in strategic behavior are that firms take competitors’ actions into account and make their best responses to them and that competition tends
to reduce profits. These ideas can be introduced at different stages in education and at different levels of formal detail. The experiment we describe allows
students to experience strategic competition and to witness the precision with which economic theory predicts such outcomes.

The purpose of the experiment is to introduce students to imperfect competition and strategic thinking in general. Our computerized teaching experiment
has two phases. In the first phase, subjects participate in separate oligopolistic Cournot markets with different numbers of firms in each market. This
phase allows a demonstration of the effect of market size on imperfect quantity competition. In the second phase, costless market entry and exit are
possible. Theory predicts equalization of profits across markets as profitable markets attract competitors from less profitable markets. In both phases.
the theoretical predictions are almost perfectly met by actual experimental play. The experiment is therefore a powerful illustration of the ideas of the
static concept that fewer competitors in a market lead to higher profits and the dynamic concept that hit-and-run entry and exit tends to equalize profits
across markets. We have successfully used this twophase experiment in undergraduate and master of business administration (MBA) courses. Although
we have used the two-phase experiment. which we describe later. alternative organizations are possible as well. For instance. instructors can, according
to their time budget and audience, choose to run the two phases at different sessions or only run phase 1.
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