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		 Overcoming the current limits of ECRIS Investigations about RF energy transfer to the electrons may allow to overcome the limits By quickly replacing the loss hot electrons we can increase the Electron Density and the heating rapidity  The optimization of the wave-electron energy transfer allow to slightly relax the confinement conditions Roadmap indicated by the ECR Standard Model (Scaling Laws + High-B Mode):  High Frequency Generators;  High Magnetic Fields;  I ~ ne /τi < q >~ ne τi 
		 
		 
	 
		 
		 The “prophecy” of Richard Geller  Already in 1990 Geller, who was the “father” of ECRIS, underlined the importance of plasma physics for future improvements of the source performances: We want to show that without a minimum of plasma science no progress is possible in ECRIS and probably also in other source development.       R. Geller 
		 
		 
	 
		 
		 Alternative mechanisms of plasma heating   Two Frequency Heating  “Flat B Field” heating  “Broadband” heating  Frequency tuning  Two Close Frequency Heating to be tested      INCREASE OF THE HEATING RAPIDITY 
		 
		 
	 
		 
		 Comparison between trends of O8+ at 18 GHz for klystron (up to 800 W) and TWT1 operating in the same range of frequency.   TWT worked better than klystron: why? Signs about the importance of the frequency tuning effect came already in 2001-2004 from an experiment carried out on SERSE [L. Celona et al., ECRIS04] 
		 
		 
	 
		 
		 Why do TWT and Kly give so different results? HYPOTHESIS 1: The TWT emission bandwidth is larger than the Klystron one Increase of hot electrons number because of the bigger resonance volume Hot electrons The larger number of heated electrons per time unit makes longer τi 
		 
		 
	 
		 
		  Klystron TWT 2 Why do TWT and Kly give so different results? Hyp. 1 is not correct ! Spectrum Analyzer was used for emission band characterization for TWT and Klystron  
		 
		 
	 
		 
		 The spectral structure of the two generators is quite similar THEREFORE… Why do TWT and Kly give so different results? Hyp. 1 is not correct ! Looking to experimental data it was found that the frequency of the two generators differed of some MHz. Our investigations were focused on the different behavior of source when using fine tuning of frequency 
		 
		 
	 
		 
		 The strong variation of performances may be due to changes in MW generator-to-waveguide-to-chamber coupling properties.   When resonant modes are excited peaks of current appear. Why does Frequency tuning work so well?  Hypothesis 2: 
		 
		 
	 
		 
		 comparison between extracted current and reflection coefficient at different but close frequencies (test on the CNAO ECRIS)  Relationship between modes and current’s peaks: the experiment at CNAO Minima of reflection coefficient are cavity modes. Often to resonant modes correspond current’s peaks  But…  … it is not a rule!  Some modes are coupled with cavity but they do not match properly with plasma!!! 13.9 14 14.1 14.2 14.3 14.4 14.5 -60 -40 -20 0 Frequency [GHz] R 0 30 13.9 14 14.1 14.2 14.3 14.4 14.5 -60 -40 -20 0 Frequency [GHz] R 0 30 10 20 Faraday Cup current [  m A] 10 20 Faraday Cup current [  m A] 
		 
		 
	 
		 
		 Overcoming Hypothesis 2: it does not explain fluctuation of performances for different excited modes  [S. Gammino et al, IEEE Trans. Plasma Sci., 2008] 3D collisionless Monte Carlo simulations about ECR-heating of electrons crossing many times the resonance zone in a min-B configuration. Strong fluctuations of heating rapidity for different excited modes inside the plasma chamber Mean Energy after 50 ns Exciting a mode is not enough: standing wave structure is dominant! 
		 
		 
	 
		 
		 Hypothesis 2 is only partially true: Mode excitation is not enough  Even slight variation of the exciting frequency produce strong changes in the electric field distribution over the resonance surface. The heating depends mainly on the mode pattern! 
		 
		 
	 
		 
		 Relationship between X-ray spectra and CSD: the experiment at LNS Measurements with CAESAR at LNS reveal that X-ray spectra are not strictly related to frequency tuning.  Frequencies producing large numbers of counts do not necessarily produce optimal CSD 
		 
		 
	 
		 
		 Assuming that the number of counts is somehow related to electron density, then the FTE must regulate also the ion lifetime Relationship between X-ray spectra and CSD: the experiment at LNS Hypothesis 3: The frequency tuning affects globally electrons and ions dynamics, changing not only the heating rapidity but also the plasma spatial structure I ~ ne /τi < q >~ ne τi 
		 
		 
	 
		 
		 First experimental confirmation of hypothesis 3              [L. Celona, et al. Observations of the frequency tuning effect in the 14 GHz CAPRICE ion source. Rev. Sci. Instrum., Feb. 2008. vol. 79, no. 2, p. 023 305.] Frames of the extracted beam for different frequencies “three cusp” shape of the extracted beam  according to the magnetic structure Well focused and high brightness beam Broadened, low brightness beam  The Frequency Tuning strongly affects also the beam shape and brightness 
		 Gli&#x20;strati&#x20;concentrici&#x20;di&#x20;densit&#x00e0;&#x20;si&#x20;osservano&#x20;anche&#x20;nelle&#x20;simulazioni.&#x20;Potrebbe&#x20;essere&#x20;un&#x20;effetto&#x20;dell&#x2019;addensarsi&#x20;e&#x20;rarefarsi&#x20;di&#x20;plasma&#x20;in&#x20;accordo&#x20;con&#x20;la&#x20;struttura&#x20;del&#x20;campo&#x20;elettromagnetico&#x20;a&#x20;determinare&#x20;una&#x20;tale&#x20;stratificazione&#x20;trasversa&#x20;del&#x20;plasma.&#x20;Questa&#x20;poi,&#x20;attraverso&#x20;il&#x20;meccanismo&#x20;della&#x20;diffusione&#x20;ambipolare&#x20;che&#x20;&#x201c;irrigidisce&#x201d;&#x20;I&#x20;flussi&#x20;di&#x20;particelle&#x20;in&#x20;uscita&#x20;dal&#x20;plasma,&#x20;e&#x20;quindi&#x20;anche&#x20;quelli&#x20;che&#x20;vanno&#x20;a&#x20;formare&#x20;il&#x20;fascio,&#x20;inmplica&#x20;una&#x20;struttura&#x20;a&#x20;cipolla&#x20;anche&#x20;del&#x20;fascio&#x20;estratto,&#x20;come&#x20;si&#x20;pu&#x00f2;&#x20;vedere&#x20;dalle&#x20;immagini.&#x20;Sostanzialmente&#x20;bisogna&#x20;sottolineare&#x20;come&#x20;tutto&#x20;ci&#x00f2;&#x20;che&#x20;accade&#x20;nel&#x20;plasma&#x20;si&#x20;riflette&#x20;poi&#x20;sul&#x20;fascio&#x20;estratto,&#x20;come&#x20;se&#x20;la&#x20;densit&#x00e0;&#x20;bassissima&#x20;del&#x20;SP&#x20;non&#x20;inficiasse&#x20;affatto&#x20;le&#x20;dinamiche&#x20;elettroniche&#x20;e&#x20;ioniche&#x20;e&#x20;le&#x20;particelle&#x20;potessero&#x20;fluire&#x20;solo&#x20;influenzate&#x20;dal&#x20;campo&#x20;magnetostatico&#x20;e&#x20;rimanendo&#x20;congelate&#x20;dal&#x20;punto&#x20;di&#x20;vista&#x20;della&#x20;loro&#x20;struttura&#x20;di&#x20;densit&#x00e0;,&#x20;di&#x20;addensamenti&#x20;e&#x20;rarefazioni.<br>
		 
	 
		 
		 Additional Experimental confirmations of hypothesis 3 [V- Toivanen et al. Rev. Sci. Instrum. 81, 02A319  2010]   For some frequencies the hollow beam shape partially disappears.  Experiments suggest that variation in beam shape are due to inner plasma dynamics    [V. Toivanen et al., this workshop TUPOT10] 14.090 GHz 14.050 GHz 14.108 GHz Ar9+ Relative variation of emittance with frequency was more pronounced than output current.  Trasmission through the cyclotron is influenced more by mismatches in phase space than by the output current.  
		 
		 
	 
		 
		 Influence of FTE on plasma separates in:  Effects on the electrons heating rapidity;  Effects on ion lifetime;  Effects on beam properties (EMITTANCE). Hypothesis 3.1 
		 
		 
	 
		 
		 Modeling of electron and ion dynamics with Monte-Carlo calculations Particle is extracted randomly inside the ECR volume, from a MB distrib. with T=100 eV   Equation of motion solved with time step dt= 10-12 s. Integration time t= 5 ms (250 ms for ions).  After a fixed Dt a “for” cycle over the particle trajectory permits to find eventual collisions Check for collisions Check for max time or confinement at every dt true Store the particle trajectory in fully 3D phase space on HD false false The particle trajectory is curved of 90°, conserving the energy, and the integration continues  The particle’s positions and energy exchanges with fields at each time step are stored with mm precision inside two 3D array   
		 
		 
	 
		 
		 MATLAB solves the six first order ODEs by means of the “ode45” Runge-Kutta routine.   3000 electrons/week, 8 CPU  dt = 10-12 s ~ 10 points of integration per Larmor radius  Collisions are taken into account  Fully 3D calculations with B-min structure    Modeling of electron and ion dynamics with Monte-Carlo calculations: ELECTRONS A MATLAB code solves the equation of motion of a single particle: Magnetic and electric fields associated with the pumping wave Magnetostatic field for the plasma confinement 
		 
		 
	 
		 
		 Modeling of electron and ion dynamics with Monte-Carlo calculations: SERSE Plasma Chamber: Theoretical Properties  OUR CRUCIAL ASSUMPTION IS THAT THE INTRINSIC ELECTROMAGNETIC STRUCTURE OF THE PLASMA CHAMBER IS PRESERVED EVEN WHEN THE CHAMBER IS FILLED BY DENSE PLASMAS GENERATED THROUGH ECR. 
		 AGGIUNGERE&#x20;DOPO&#x20;LE&#x20;CONCLUSIONI&#x20;UNA&#x20;SLIDE&#x20;DI&#x20;RISERVA&#x20;RIGUARDANTE&#x20;LE&#x20;MISURE&#x20;SU&#x20;PLASMA&#x20;REACTOR&#x20;PER&#x20;BW.&#x20;SI&#x20;OSSERVA&#x20;INFATTI&#x20;COME&#x20;L&#x2019;ECR&#x20;ALTERI&#x20;DI&#x20;POCO&#x20;LA&#x20;STRUTTURA&#x20;DEL&#x20;CAMPO&#x20;E&#x20;NON&#x20;DISTRUGGE&#x20;DEL&#x20;TUTTO&#x20;LA&#x20;STANDING&#x20;WAVE&#x20;CHE&#x20;SI&#x20;E&#x2019;&#x20;VENUTA&#x20;A&#x20;FORMARE.&#x20;METTERE&#x20;ANCHE&#x20;CONSIDERAZIONI&#x20;SU&#x20;SCAMBIO&#x20;ENERGIA&#x20;E&#x20;MANCATO&#x20;ASSORBIMENTO&#x20;DELL&#x2019;ONDA&#x20;CHE&#x20;SI&#x20;EVINCONO&#x20;DALLE&#x20;SIMULAZIONI.<br>
		 
	 
		 
		 z y x radius=6.5 cm Length=45cm Wave Guide Resonant Frequencies Modeling of electron and ion dynamics with Monte-Carlo calculations: SERSE Plasma Chamber: Theoretical Properties  
		 
		 
	 
		 
		 Modeling of electron and ion dynamics with Monte-Carlo calculations: The SERSE magnetic field Solenoids’ field Hexapolar field 
		 
		 
	 
		 
		 Modeling of electron and ion dynamics with Monte-Carlo calculations  COLLISIONS The most probable collision type are the electrostatic i-i and e-e multiple collisions with velocity rotation of 90°  Collision position is determined by comparing a randomly extracted number in the range 0-1 with the collision probability  The collision time is given by: Where the plasma density is an input parameter This formula is a parameterization of plasma distribution coming out from PIC simulations 
		 
		 
	 
		 
		 A different theoretical approach:  PIC simulations  [in collaboration with S. Chikin and V. Serebrennikov of Kurtchatov Institute of Moscow, Russia.]  2D simulations of electrons and ions in Simple Mirror; No ionizing or Spitzer collisions (p~10-7 mbar); E.M. field self-consistently determined by Maxwell equation resolutions in cells; The boundary conditions take into account that the plasma is generated in a resonant cavity; RF power producing electric field amplitudes of 1 – 5 kV/cm; Mirror ratios: 1.4 – 4.   
		 
		 
	 
		 
		 PIC Simulations: evidences of a “rigid” structure of electron density distribution The electrons are mainly confined inside the resonance volume  electrons provided by ionization are “captured” in the inner resonance zone.  “resonantly sloshing electrons” trapped in the inner ECR volume. “non resonant sloshing electrons” cross the ECR This density structure is an “attractor” for other initial plasma distributions  Inner resonance volume 
		 
		 
	 
		 
		 PIC Simulations: the inner resonance plasma accelerates ions outward because of positive potential Ions are strongly accelerated by the plasma potential acting over the ECR layer The Plasma can be divided into two regions: inner resonance high density plasma & outer resonance low density plasma Electric field over the resonance surface must be included in ion equation of motion 
		 
		 
	 
		 
		 Simulation of electron and ion distribution at t=0 Modeling of electron and ion dynamics with Monte-Carlo calculations  RED            Resonant Surface BLUE          Magnetic Field lines YELLOW    Plasma Electrons  ωRF = qB/m Plasma Chamber 
		 
		 
	 
		 
		 Inner cavity electric field distribution for the TE4 4 23 mode close to 14 GHz Modeling of electron and ion dynamics with Monte-Carlo calculations Electric field over the resonance surface Magnetostatic field lines Plasma Chamber 
		 
		 
	 
		 
		 Localization of electrons energy  absorption during 5 ms Modeling of electron and ion dynamics with Monte-Carlo calculations Interaction of the wave with the plasma takes place in some localized areas over the resonance surface. Particles gain or loss energy locally, being positive for electrons the net balance.   Energy exchange takes place also in off-resonance regions.   Off resonance interaction between wave and electrons must be more deeply investigated: relativistic effects (Doppler, mass)? It may be linked to ultra-hot electrons… 
		 
		 
	 
		 
		 The pattern of the electromagnetic field influences strongly the localization of absorption areas Modeling of electron and ion dynamics with Monte-Carlo calculations Absorption areas and field pattern are strongly correlated    Electric field pattern Localization of energy absorption areas 
		 
		 
	 
		 
		 The pattern of the electromagnetic field influences also the plasma density distribution Modeling of electron and ion dynamics with Monte-Carlo calculations Electric field pattern Plasma density distribution in proximity of ECR surface Density structure reflects to some extent the structure of the standing wave    NOTE that the plasma is almost completely confined inside the resonance surface 
		 
		 
	 
		 
		 The dynamical model of ion confinement Modeling of electron and ion dynamics with Monte-Carlo calculations Ions must adapt their density shape to the electrons one For doing this they must be partially reflected, partially accelerated at resonance boundary.  Are magnetically confined in the outer res. region The electron density structure is rigid: neither collisions, nor electrostatic e-i reciprocal interactions are able to destroy it.     Ion reflection slab ~ li resonance Outer resonance plasma density ions electrons Ion acceleration layer  density 
		 
		 
	 
		 
		 The injection of ions inside the loss cone depends strongly on the mutual orientation of electric field and magnetic lines over the resonance surface  Modeling of electron and ion dynamics with Monte-Carlo calculations Inner resonance motion is governed by collisions.     The acceleration at ECR layer and the low density in the outer resonance plasma make the ions magnetically confined     Loss cone     Direction of electric field over the resonance surface     Potential between inner and outer resonance plasma     
		 
		 
	 
		 
		 Preliminary results on Ion Dynamics and Beam Formation presented at ICIS 2009 [D. Mascali  et al. Plasma ion dynamics and beam formation in Electron Cyclotron Resonance Ion Sources, Rev. Sci. Instrum.] Also the beam formation and handling may take advantage from Frequency Tuning Simulated Ar10+  Smooth primary plasma surface 30 V of PP-SP electrostatic potential   Simulated Ar10+  “Corrugated” primary plasma surface 30 V of mean PP-SP potential  Corrugation of the primary plasma surface:  At first approximation it was assumed to be the same of the electromagnetic field pattern   Ion lifetime depends strongly on corrugation, mean value of accelerating potential and inner resonance plasma density. Recent simulations estimate ti~0.5-3 ms, according to density fluctuations.   
		 
		 
	 
		 
		 Hollow beams are probably a consequence of plasma depletion in the near axis region Modeling of electron and ion dynamics with Monte-Carlo calculations The density distribution explains why for some frequencies the beams appear hollow    The depletion of plasma in near axis region is due to the structure of electromagnetic field.     Electric field pattern Plasma density distribution 
		 
		 
	 
		 
		 CONCLUSIONS Hypothesis 3.1 is confirmed by calculations:  different modes affect differently the heating rate; Density non-uniformity can make shorter the ion lifetime ti. Although the density ne remains about unchanged: Q decreases. tuning of frequency may restore conditions of good axial confinement, removing the hollow shape of extracted beam, and positively affecting the emittance. 
		 Mettere&#x20;figura&#x20;su&#x20;potenziale&#x20;ioni&#x20;nuovo,&#x20;dicendo&#x20;che&#x20;lo&#x20;abbiamo&#x20;migliorato&#x20;ma&#x20;non&#x20;siamo&#x20;ancora&#x20;riusciti&#x20;a&#x20;simulare&#x20;self-consistentemente&#x20;la&#x20;distribuzione&#x20;iniziale&#x20;di&#x20;densit&#x00e0;&#x20;ionica.&#x20;Far&#x20;vedere&#x20;come&#x20;in&#x20;funzione&#x20;dello&#x20;stato&#x20;di&#x20;carica&#x20;gli&#x20;ioni&#x20;prediligano&#x20;l&#x2019;espulsione&#x20;laterale&#x20;piuttosto&#x20;che&#x20;quella&#x20;longitudinale.<br>
		 
	 
		 
		 Perspectives and next steps Computer simulations must be optimized in order to give more reliable results:   we are trying to migrate the code on GRID:           180 CPU available, 10000 e/day  The initial assumed distribution of ion positions must be chosen self-consistently with electron distribution after 5ms Ionization must be taken into account, in order to visualize where ions are preferably generated Matching of plasma simulation with extraction simulations is one of the most important goals The code can be used also to check for electron and ion dynamics on long timescales when the magnetic field profile is changed. Therefore for additional results and news…. 
		 
		 
	 
		 
		 See you in Giardini-Naxos –TAORMINA!!! ICIS 2011 
		 
		 
	 
		 
		  Electromagnetic field works as an additional confinement tool, stabilizing the plasma.   Two frequency heating effect can be explained in this way:  Modeling of electron and ion dynamics with Monte-Carlo calculations  As the additional confinement provided by the em field is effective even at low power levels, then two resonance layers better push the plasma in the central part of the chamber, suppressing instabilities  
		 
		 
	 
		 
		 A more detailed explanation of TFH and TCFH based on PIC simulations results At the beginning of the heating process the electron energy is comparable with the ponderomotive energy For initial low energies the acceleration is practically deterministic as the stochastic term is negligible The TFH recovers those electrons whose energy is not high enough, after the first resonance crossing, to become resonantly sloshing.   With this energy the electrons become resonantly sloshing and they are strongly trapped in the inner resonance zone  
		 
		 
	 
		 
		 Because of the peculiar patterns of the electromagnetic field (responsible of the electrons confinement stabilization) the self generated, ambipolar electrostatic field is non uniform over the resonance surface (left), and the Primary Plasma boundaries are strongly corrugated (right).  Corrugation of the primary plasma surface:  At first approximation it was assumed to be the same of the electromagnetic field pattern   
		 
		 
	 
		 
		 The dynamical model of ion confinement Modeling of electron and ion dynamics with Monte-Carlo calculations 1<q<4     5<q<8     The simulated mode is quite good by the point of view of heating rapidity.   It is less efficient for ion dynamics.  Although the higher charge states are well confined by collisions inside the ECR surface, ions escape preferentially along the lateral field lines  Extraction side     Extraction side     
		 
		 
	 
		 
		 90% of particles have ti~1-3 ms 10% ͢ti>3 ms  90% of particles have ti~0.5-1 ms 10%: 1<ti<2 ms 
		 
		 
	 
		 
		  characteristic oscillatory energy, E is amplitude of wave electric field having electron polarization, Vz – electron velocity parallel to force line at resonance, , Φ0 and Φp – phases of electron gyro rotation with respect wave before and after passing through resonance. 
		 Per&#x20;spiegare&#x20;la&#x20;creazione&#x20;della&#x20;popolazione&#x20;di&#x20;sloshing&#x20;electrons.&#x20;Senza&#x20;queste&#x20;considerazioni,&#x20;sulla&#x20;fase&#x20;iniziale&#x20;e&#x20;l&#x2019;immediata&#x20;generazione&#x20;della&#x20;popolazione&#x20;sloshing,&#x20;non&#x20;sarebbe&#x20;possibile&#x20;spiegare&#x20;il&#x20;resto&#x20;in&#x20;quanto&#x20;l&#x2019;ECR&#x20;plug&#x20;effect,&#x20;da&#x20;solo&#x20;non&#x20;basta&#x20;per&#x20;questioni&#x20;di&#x20;stocasticit&#x00e0;.&#x20;Con&#x20;le&#x20;considerazioni&#x20;sulla&#x20;fase&#x20;iniziale&#x20;per&#x20;gli&#x20;elettroni&#x20;lenti,&#x20;invece,&#x20;tutto&#x20;fila&#x20;perfettamente.&#x20;<br>
		 
	 
		 
		 Low energy electrons are not free in near resonance region, their dynamics is strongly influenced by wave. In cases of resonance not exactly at the bottom of magnetic line low energy  electron that crosses resonance from high magnetic field side has longitudinal energy of order of ponderomotive potential εpp                   (4) that in the vicinity of resonance this energy is of order                        (5) where   is width of resonance defined in [L&L1]                          (6) where re is electron gyro radius. The value εpp is not small, it exceeds typical energies of secondary electrons, which are created in discharge. For example, for E=1keV/cm,  =1mm, L=10cm and ω=8·1010s-1 the value εosc~2 eV, εpp ~50 eV. If  value  εpp is used for Vz  low energy electron after single pass through resonance has energy εns~1.5 keV. After such high energy gain all electrons become resonantly sloshing ones. Low energy electrons that are born or are reflected  in the vicinity of resonance gain higher perpendicular energy εrs as they stay at resonance for a longer time. According to (1) and (2) these are phase independent energy gains constant for all electrons. For low initial energy other term are small. Hence, formation of resonantly sloshing electron population with energy in range of several keV on time scale of bounce oscillation in a trap is a characteristic feature for modern ECRIS discharges.  
		 Queste&#x20;considerazioni&#x20;spiegano&#x20;il&#x20;perch&#x00e9;&#x20;nelle&#x20;simulazioni&#x20;lo&#x20;scambio&#x20;energetico&#x20;elettroni&#x20;onda&#x20;avviene&#x20;anche&#x20;al&#x20;di&#x20;fuori&#x20;della&#x20;regione&#x20;di&#x20;risonanza.&#x20;Il&#x20;moto&#x20;della&#x20;particella&#x20;viene&#x20;comunque&#x20;influenzato&#x20;dall&#x2019;onda&#x20;elettromagnetica,&#x20;anche&#x20;quando&#x20;il&#x20;processo&#x20;non&#x20;&#x00e8;&#x20;perfettamente&#x20;risonante.<br>
		 
	 
		 
		 Ion Dynamics and Beam Formation The plasma dynamics affects heavily the beam emittance The influence of the ion dynamics on the plasma star shape at the extraction side is confirmed also experimentally. Lateral ion losses are confirmed also by observation of gold depositions in case of gold plasmas. In case of low scattering the ions “remember” the structure of the magnetic field (its shape is preserved in the extracted beam).  
		 
		 
	 
		 
		  ECRIS magnetic structure  The necessity of the minimum B structure MAGNETIC BOTTLE Radially increasing fields stabilize the confinement end make the field lines curvature proper.  Fluid instabilities generate lateral flows which reduce the plasma lifetime Bouncing electron B z z B r 
		 
		 
	 
		 
		 Formation on 100-1000 bounce oscillation time scale of quasi stationary localized high density electron structure with sharp boundary. Boundary is stable rigid, it consists of warm electrons with  energy between Es and Eb. Illustration from simulation. L&L formula for resonance width.  Calcolare Es ed Eb per il caso simulato. 
		 
		 
	 
		 
		 The Single Particle Approach The  stochastic heating theory ECR Bouncing electron B z Resonance crossing Mirror point ECR Bouncing Frequency: wb [F. Jeager, A. J. Lichtenberg, and M. A. Lieberman. Theory of electron cyclotron resonance heating: Long time and stochastic effects. Plasma Phys., Feb. 1973. vol. 15, no. 2, pp. 125 - 150.]  
		 
		 
	 
		 
		 The Single Particle Approach The absolute adiabatic barrier Trend of the perpendicular velocity for through resonance multi-passing electrons  STOCHASTIC TERM Usually for modern ECRIS: HOT ELECTRONS observed on VENUS are well above the absolute stochastic barrier. Since now these particles will be named “ultra-hot” as their nature is quite difficult to understand.  Its formation mechanism is not predicted by the Liebermann and Lichtenberg theory 
		 
		 
	 
		 
		 The electron dynamics and the  overcoming of the absolute stochastic barrier Electron heating systematically investigated for E=0.1 – 10 kV/cm and R=1.7 – 4.5 Extremely rapid heating up to Es (~80 ns are required to reach 18-20 keV) Diffusion in velocity space till Eb (~2 ms are required to reach 70-75 keV) Very slow heating above the absolute stochastic barrier (after 25 ms electrons with g ~ 1.5 were observed) For the lower R and E=7 kV/cm heating up to hundreds of keV after 20-25 ms was observed [S.Chikin, D. Mascali, S. Gammino, G. Ciavola, L. Celona, F. Maimone, and K. Serebrennikov. On the origin of the hot electron component in electron cyclotron resonance ion sources plasma. to be submitted to Physical Review E.] 
		 
		 
	 
		 R.C. Vondrasek et al. - Proceedings of 15th International Workshop on ECR Ion Sources, ECRIS'02 
		 Explanation of Experimental Results R.C. Vondrasek et al. - Proceedings of 15th International Workshop on ECR Ion Sources, ECRIS'02 Strong improvement of the TFHE efficiency by tuning the second frequency provided by means of a TWT These Results can be explained by considering the ECR-Heating dependence on the E.M. field shape We have to use TWT to better heat the plasma even in the case of TFH Exploiting the TFH with the frequency tuning 
		 
		 
	 
		 
		 The appearance of the “rigid” structure of electron density distribution Out of resonance initial plasma distribution evolves in few ms … towards a well defined density structure, characterized by a high density inner resonance plasma 
		 
		 
	 
		 
		 A more detailed explanation of TFH and TCFH based on PIC simulations results At the beginning of the heating process the electron energy is comparable with the ponderomotive energy For initial low energies the acceleration is practically deterministic as the stochastic term is negligible The TFH recovers those electrons whose energy is not high enough, after the first resonance crossing, to become resonantly sloshing.   With this energy the electrons become resonantly sloshing and are strongly trapped in the inner resonance zone  
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			 Gli&#x20;strati&#x20;concentrici&#x20;di&#x20;densit&#x00e0;&#x20;si&#x20;osservano&#x20;anche&#x20;nelle&#x20;simulazioni.&#x20;Potrebbe&#x20;essere&#x20;un&#x20;effetto&#x20;dell&#x2019;addensarsi&#x20;e&#x20;rarefarsi&#x20;di&#x20;plasma&#x20;in&#x20;accordo&#x20;con&#x20;la&#x20;struttura&#x20;del&#x20;campo&#x20;elettromagnetico&#x20;a&#x20;determinare&#x20;una&#x20;tale&#x20;stratificazione&#x20;trasversa&#x20;del&#x20;plasma.&#x20;Questa&#x20;poi,&#x20;attraverso&#x20;il&#x20;meccanismo&#x20;della&#x20;diffusione&#x20;ambipolare&#x20;che&#x20;&#x201c;irrigidisce&#x201d;&#x20;I&#x20;flussi&#x20;di&#x20;particelle&#x20;in&#x20;uscita&#x20;dal&#x20;plasma,&#x20;e&#x20;quindi&#x20;anche&#x20;quelli&#x20;che&#x20;vanno&#x20;a&#x20;formare&#x20;il&#x20;fascio,&#x20;inmplica&#x20;una&#x20;struttura&#x20;a&#x20;cipolla&#x20;anche&#x20;del&#x20;fascio&#x20;estratto,&#x20;come&#x20;si&#x20;pu&#x00f2;&#x20;vedere&#x20;dalle&#x20;immagini.&#x20;Sostanzialmente&#x20;bisogna&#x20;sottolineare&#x20;come&#x20;tutto&#x20;ci&#x00f2;&#x20;che&#x20;accade&#x20;nel&#x20;plasma&#x20;si&#x20;riflette&#x20;poi&#x20;sul&#x20;fascio&#x20;estratto,&#x20;come&#x20;se&#x20;la&#x20;densit&#x00e0;&#x20;bassissima&#x20;del&#x20;SP&#x20;non&#x20;inficiasse&#x20;affatto&#x20;le&#x20;dinamiche&#x20;elettroniche&#x20;e&#x20;ioniche&#x20;e&#x20;le&#x20;particelle&#x20;potessero&#x20;fluire&#x20;solo&#x20;influenzate&#x20;dal&#x20;campo&#x20;magnetostatico&#x20;e&#x20;rimanendo&#x20;congelate&#x20;dal&#x20;punto&#x20;di&#x20;vista&#x20;della&#x20;loro&#x20;struttura&#x20;di&#x20;densit&#x00e0;,&#x20;di&#x20;addensamenti&#x20;e&#x20;rarefazioni.<br>
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			 Mettere&#x20;figura&#x20;su&#x20;potenziale&#x20;ioni&#x20;nuovo,&#x20;dicendo&#x20;che&#x20;lo&#x20;abbiamo&#x20;migliorato&#x20;ma&#x20;non&#x20;siamo&#x20;ancora&#x20;riusciti&#x20;a&#x20;simulare&#x20;self-consistentemente&#x20;la&#x20;distribuzione&#x20;iniziale&#x20;di&#x20;densit&#x00e0;&#x20;ionica.&#x20;Far&#x20;vedere&#x20;come&#x20;in&#x20;funzione&#x20;dello&#x20;stato&#x20;di&#x20;carica&#x20;gli&#x20;ioni&#x20;prediligano&#x20;l&#x2019;espulsione&#x20;laterale&#x20;piuttosto&#x20;che&#x20;quella&#x20;longitudinale.<br>
			 
		
		 
			 
			 
			 
			 
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
		
		 
			 
			 
			 
			 
			 
			 
		
		 
			 
			 
			 
			 
			 Per&#x20;spiegare&#x20;la&#x20;creazione&#x20;della&#x20;popolazione&#x20;di&#x20;sloshing&#x20;electrons.&#x20;Senza&#x20;queste&#x20;considerazioni,&#x20;sulla&#x20;fase&#x20;iniziale&#x20;e&#x20;l&#x2019;immediata&#x20;generazione&#x20;della&#x20;popolazione&#x20;sloshing,&#x20;non&#x20;sarebbe&#x20;possibile&#x20;spiegare&#x20;il&#x20;resto&#x20;in&#x20;quanto&#x20;l&#x2019;ECR&#x20;plug&#x20;effect,&#x20;da&#x20;solo&#x20;non&#x20;basta&#x20;per&#x20;questioni&#x20;di&#x20;stocasticit&#x00e0;.&#x20;Con&#x20;le&#x20;considerazioni&#x20;sulla&#x20;fase&#x20;iniziale&#x20;per&#x20;gli&#x20;elettroni&#x20;lenti,&#x20;invece,&#x20;tutto&#x20;fila&#x20;perfettamente.&#x20;<br>
			 
		
		 
			 
			 
			 
			 
			 Queste&#x20;considerazioni&#x20;spiegano&#x20;il&#x20;perch&#x00e9;&#x20;nelle&#x20;simulazioni&#x20;lo&#x20;scambio&#x20;energetico&#x20;elettroni&#x20;onda&#x20;avviene&#x20;anche&#x20;al&#x20;di&#x20;fuori&#x20;della&#x20;regione&#x20;di&#x20;risonanza.&#x20;Il&#x20;moto&#x20;della&#x20;particella&#x20;viene&#x20;comunque&#x20;influenzato&#x20;dall&#x2019;onda&#x20;elettromagnetica,&#x20;anche&#x20;quando&#x20;il&#x20;processo&#x20;non&#x20;&#x00e8;&#x20;perfettamente&#x20;risonante.<br>
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       DRAFT XSD for IMS Content Packaging version 1.1 DRAFT
        Copyright (c) 2001 IMS GLC, Inc. 
       2000-04-21, Adjustments by T.D. Wason from CP 1.0.
       2001-02-22, T.D.Wason: Modify for 2000-10-24 XML-Schema version.  Modified to support extension.
       2001-03-12, T.D.Wason: Change filename, target and meta-data namespaces and meta-data fielname.  Add meta-data to itemType, fileType and organizationType.
       Do not define namespaces for xml in XML instances generated from this xsd.
       Imports IMS meta-data xsd, lower case element names.         
       This XSD provides a reference to the IMS meta-data root element as imsmd:record
       If the IMS meta-data is to be used in the XML instance then the instance must define an IMS meta-data prefix with a namespace.  The meta-data targetNamespace should be used.  
       2001-03-20, Thor Anderson: Remove manifestref, change resourceref back to identifierref, change manifest back to contained by manifest. --Tom Wason: manifest may contain _none_ or more manifests.
       2001-04-13 Tom Wason: corrected attirbute name structure.  Was misnamed type.  
       2001-05-14 Schawn Thropp: Made all complexType extensible with the group.any
       Added the anyAttribute to all complexTypes. Changed the href attribute on the fileType and resourceType to xsd:string
       Changed the maxLength of the href, identifierref, parameters, structure attributes to match the Information model.
       2001-07-25 Schawn Thropp: Changed the namespace for the Schema of Schemas to the 5/2/2001 W3C XML Schema 
       Recommendation. attributeGroup attr.imsmd deleted, was not used anywhere.  Any attribute declarations that have
       use = "default" changed to use="optional" - attr.structure.req.
       Any attribute declarations that have value="somevalue" changed to default="somevalue",
       attr.structure.req (hierarchical).  Removed references to IMS MD Version 1.1.
       Modified attribute group "attr.resourcetype.req" to change use from optional
       to required to match the information model.  As a result the default value also needed to be removed 
       Name change for XSD.  Changed to match version of CP Spec                                            
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          Any namespaced element from any namespace may be included within an "any" element.  The namespace for the imported element must be defined in the instance, and the schema must be imported.  
      
       
          
      
   

   
   
   

    
    
    
    
    
    
    
    
    
    
    
    

   
   
   

   
   
   
    
       
          
      
       
       
   
   
   
   
   
    
       
          
          
      
       
       
   
   
   
   
   
    
       
          
          
          
          
      
       
       
       
       
       
   
   
   
   
   
    
       
          
          
          
          
          
      
       
       
       
       
   
   
   
   
   
    
       
          
          
          
      
   
   
   
   
   
    
       
          
          
      
       
       
   
   
   
   
   
    
       
          
          
          
          
      
       
       
       
   
   
   
   
   
    
       
           
           
      
       
       
   
   
   
   
   
    
       
          
          
          
          
      
       
       
       
       
       
   

   
   
   

   
   
   
    
       
          
      
   
   
   
   
   
    
       
          
      
   
   
   
   
   
    
       
          
      
   





 

     

   
   
   
    
       2001-04-26 T.D.Wason. IMS meta-data 1.2 XML-Schema.                                  
       2001-06-07 S.E.Thropp. Changed the multiplicity on all elements to match the         
       Final 1.2 Binding Specification.                                                     
       Changed all elements that use the langstringType to a multiplicy of 1 or more        
       Changed centity in the contribute element to have a multiplicity of 0 or more.       
       Changed the requirement element to have a multiplicity of 0 or more.                 
        2001-07-25 Schawn Thropp.  Updates to bring the XSD up to speed with the W3C        
        XML Schema Recommendation.  The following changes were made: Change the             
        namespace to reference the 5/2/2001 W3C XML Schema Recommendation,the base          
        type for the durtimeType, simpleType, was changed from timeDuration to duration.                  
        Any attribute declarations that have use="default" had to change to use="optional"  
        - attr.type.  Any attribute declarations that have value ="somevalue" had to change 
        to default = "somevalue" - attr.type (URI)                                          
        2001-09-04 Schawn Thropp                                                            
        Changed the targetNamespace and namespace of schema to reflect version change       
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function sanitizeForbiddenHTMLTextChars(in_s)

{

	var out_s = in_s.toString();//We are sometimes called to sanitize non-strings...like document.location



	out_s = out_s.split("<").join("&lt;");

	out_s = out_s.split(">").join("&gt;");

	out_s = out_s.split("'").join("&apos;");

	out_s = out_s.split('"').join("&quot;");

	

	return out_s;

}

function showFlash(swf, w, h, loop)

{

	var isMSIE = navigator.appName.indexOf("Microsoft") != -1;

	var s = '';

	var protocol = 'http';//safe default

	var url = document.location.toString();

	indexOfColon = url.indexOf(":");

	if(indexOfColon>0)	

		protocol = url.substring(0, indexOfColon);

	if(protocol!='http' || protocol!='https')

		protocol='https';

	var location = document.location;

	location = (location==unescape(location))?escape(location):location;



	s += '<object classid="clsid:D27CDB6E-AE6D-11cf-96B8-444553540000" codebase="' + protocol + '://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,65,0" width="'+w+'" height="'+h+'" id="SlideContent" align="" VIEWASTEXT>'

	s += '<param name="movie" value="'+sanitizeForbiddenHTMLTextChars(swf)+'" />'

	s += '<param name="menu" value="false" />'

	s += '<param name="quality" value="best" />'

	s += '<param name="loop" value="'+loop+'" />'

	s += '<param name="FlashVars" value="initialURL='+

			sanitizeForbiddenHTMLTextChars(location)+

			'&isMSIE='+isMSIE+'&useBSM=false" />'

	s += '<param name="allowScriptAccess" value="sameDomain"/>'

	s += '<embed src="'+sanitizeForbiddenHTMLTextChars(swf)+'" FlashVars="initialURL='+

			sanitizeForbiddenHTMLTextChars(location)+

			'&isMSIE='+isMSIE+'&useBSM=false" menu="false" quality="best" width="'+w+'" height="'+h+'" loop="'+loop+'" name="SlideContent" align="" type="application/x-shockwave-flash" pluginspage="' + protocol + '://www.macromedia.com/go/getflashplayer" swLiveConnect="true" allowScriptAccess="sameDomain"></embed>'

	s += '</object>'

	// in theory, we should always embed in a table, but in practice, IE6 malfunctions

	// when width & height = 100%, but in that case, we don't really need the table anyway.

	if ((w.toString().indexOf('%') == -1) && (h.toString().indexOf('%') == -1))

	{

		s = '<table border=0 width="100%" height="100%"><tr valign="middle"><td align="center">' +

			s +

			'</td></tr></table>';

	}

	document.write(s);

}




"system_id","type","command_line","max_time_allowed","file_name","max_score","mastery_score","system_vendor","core_vendor","time_limit_action","au_password","web_launch"

"A2","Tutorial","","","AICC.htm","100","80","Breeze Presenter","","","",""






; ----------------------------------------

;

; AICC Course Interchange File.

;

;

; ----------------------------------------



[Course]

Course_ID=WECOAK02_Mascali

Course_Title=WECOAK02_Mascali

Level=3

Course_Creator=Breeze Presenter

Course_System=Breeze Presenter

Total_AUs=1

Total_Blocks=0

Total_Objectives=0

Total_Complex_Obj=0

Max_Fields_CST=1

Max_Fields_ORT=0

Version=2.0



[Course_Behavior]

Max_Normal=99



[Course_Description]




"block","member"

"root","A2"




"system_id","developer_id","title","description"

"A2","Breeze Presenter","WECOAK02_Mascali",""




		

			

				

				

				

				

				

				

				

			

		

		

		

	
 

    
       
          This file represents the W3C XML Schema Language Binding of the ADL namespaced elements for content packaging extensions.
      
   

   
   
   
    
       
      *************************************************************************
      *                           Change History                              *
      *************************************************************************
      2003-18-09  Initial creation.
      2003-19-09  Removed the restriction of the 255 character maximum length
                  on the dataFromLMS
      2004-01-06  Added completionThreshold to the ADL CP namespace
      2004-23-01  Final edits in preparation for release
      *************************************************************************
      
   

    
    
    
    

   
    
       
          
             
             
         
      
   

    

    
       
   

    
       
   

    
       
          
          
          
          
      
   

    
        
           
           
       
   




 

    
       
          This file represents the W3C XML Schema Language Binding of the ADL namespaced elements for navigation controls.
      
   

   
   
   
    
       
      *************************************************************************
      *                          Change History                               *
      *************************************************************************
      2003-18-09  Initial creation.
      2004-23-01  Final edits in preparation for release
      *************************************************************************
      
   

    

    

    

   
    
       
          
      
   

    
       
          
      
   

    
       
          
          
          
          
      
   




 

    
       
          This file represents the W3C XML Schema Language Binding of the ADL namespaced elements for sequencing extensions.
      
   

   
   
   
    
       
      *************************************************************************
      *                             Change History                            *
      *************************************************************************
      2003-18-09  Initial creation.
      2004-23-01  Final edits in preparation for release
      *************************************************************************
      
   

    

    

    
       
       
       
       
       
   

    
       
          
          
          
          
      
   

    
       
       
   

                   




 

    
       
         This work is licensed under the Creative Commons Attribution-ShareAlike
         License.  To view a copy of this license, see the file license.txt,
         visit http://creativecommons.org/licenses/by-sa/1.0 or send a letter to
         Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305, USA.
      

       
         This component schema provides an element group declaration used for
         custom metadata elements.
      
   

    
       
          
      
   




 

    
       
         This work is licensed under the Creative Commons Attribution-ShareAlike
         License.  To view a copy of this license, see the file license.txt,
         visit http://creativecommons.org/licenses/by-sa/1.0 or send a letter to
         Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305, USA.
      

       
         This component schema provides global type declarations for LOM datatypes.
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         This component schema provides element name declarations for metadata elements.

         This component schema checks for the uniqueness of elements declared to be unique
         within their parent by the presence of the uniqueElementName attribute,
         and is common to all uniqueness profiles.
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         This component schema provides the element name declaration for the
         root element for all LOM instances.
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         This component schema provides global type declarations for those metadata
         elements whose values are taken from a vocabulary datatype.
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         This component schema provides global type declarations for the standard
         enumerated types for those metadata elements whose values are taken from
         a vocabulary datatype.
      
       
        ****************************************************************************
        **                           CHANGE HISTORY                               **
        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing this file to state that this **
        **                file is the LOM V1.0 Base Schema vocabulary source and  **
        **                value declarations.                                     ** 
        ****************************************************************************
      
   

   

   
    
       
          
      
   

   
    
       
          
          
          
          
          
      
   

   
    
       
          
          
          
          
      
   

   
    
       
          
          
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
      
   

   
    
       
          
          
      
   

   
    
       
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
          
          
      
   

   
    
       
          
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
          
          
          
          
          
          
      
   

   
    
       
          
          
          
          
          
      
   

   
    
       
          
          
          
          
          
      
   

   
    
       
          
          
          
          
      
   

   
    
       
          
          
          
          
      
   

   
    
       
          
          
          
          
          
      
   

   
    
       
          
          
      
   

   
    
       
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
          
          
          
      
   

   
    
       
          
          
          
          
          
          
          
          
          
      
   




<!--

        DTD for XML Schemas: Part 2: Datatypes

        $Id: datatypes.dtd,v 1.23 2001/03/16 17:36:30 ht Exp $

        Note this DTD is NOT normative, or even definitive. - - the

        prose copy in the datatypes REC is the definitive version

        (which shouldn't differ from this one except for this comment

        and entity expansions, but just in case)

  -->



<!--

        This DTD cannot be used on its own, it is intended

        only for incorporation in XMLSchema.dtd, q.v.

  -->



<!-- Define all the element names, with optional prefix -->

<!ENTITY % simpleType "%p;simpleType">

<!ENTITY % restriction "%p;restriction">

<!ENTITY % list "%p;list">

<!ENTITY % union "%p;union">

<!ENTITY % maxExclusive "%p;maxExclusive">

<!ENTITY % minExclusive "%p;minExclusive">

<!ENTITY % maxInclusive "%p;maxInclusive">

<!ENTITY % minInclusive "%p;minInclusive">

<!ENTITY % totalDigits "%p;totalDigits">

<!ENTITY % fractionDigits "%p;fractionDigits">

<!ENTITY % length "%p;length">

<!ENTITY % minLength "%p;minLength">

<!ENTITY % maxLength "%p;maxLength">

<!ENTITY % enumeration "%p;enumeration">

<!ENTITY % whiteSpace "%p;whiteSpace">

<!ENTITY % pattern "%p;pattern">



<!--

        Customisation entities for the ATTLIST of each element

        type. Define one of these if your schema takes advantage

        of the anyAttribute='##other' in the schema for schemas

  -->



<!ENTITY % simpleTypeAttrs "">

<!ENTITY % restrictionAttrs "">

<!ENTITY % listAttrs "">

<!ENTITY % unionAttrs "">

<!ENTITY % maxExclusiveAttrs "">

<!ENTITY % minExclusiveAttrs "">

<!ENTITY % maxInclusiveAttrs "">

<!ENTITY % minInclusiveAttrs "">

<!ENTITY % totalDigitsAttrs "">

<!ENTITY % fractionDigitsAttrs "">

<!ENTITY % lengthAttrs "">

<!ENTITY % minLengthAttrs "">

<!ENTITY % maxLengthAttrs "">

<!ENTITY % enumerationAttrs "">

<!ENTITY % whiteSpaceAttrs "">

<!ENTITY % patternAttrs "">



<!-- Define some entities for informative use as attribute

        types -->

<!ENTITY % URIref "CDATA">

<!ENTITY % XPathExpr "CDATA">

<!ENTITY % QName "NMTOKEN">

<!ENTITY % QNames "NMTOKENS">

<!ENTITY % NCName "NMTOKEN">

<!ENTITY % nonNegativeInteger "NMTOKEN">

<!ENTITY % boolean "(true|false)">

<!ENTITY % simpleDerivationSet "CDATA">

<!--

        #all or space-separated list drawn from derivationChoice

  -->



<!--

        Note that the use of 'facet' below is less restrictive

        than is really intended:  There should in fact be no

        more than one of each of minInclusive, minExclusive,

        maxInclusive, maxExclusive, totalDigits, fractionDigits,

        length, maxLength, minLength within datatype,

        and the min- and max- variants of Inclusive and Exclusive

        are mutually exclusive. On the other hand,  pattern and

        enumeration may repeat.

  -->

<!ENTITY % minBound "(%minInclusive; | %minExclusive;)">

<!ENTITY % maxBound "(%maxInclusive; | %maxExclusive;)">

<!ENTITY % bounds "%minBound; | %maxBound;">

<!ENTITY % numeric "%totalDigits; | %fractionDigits;">

<!ENTITY % ordered "%bounds; | %numeric;">

<!ENTITY % unordered

   "%pattern; | %enumeration; | %whiteSpace; | %length; |

   %maxLength; | %minLength;">

<!ENTITY % facet "%ordered; | %unordered;">

<!ENTITY % facetAttr 

        "value CDATA #REQUIRED

        id ID #IMPLIED">

<!ENTITY % fixedAttr "fixed %boolean; #IMPLIED">

<!ENTITY % facetModel "(%annotation;)?">

<!ELEMENT %simpleType;

        ((%annotation;)?, (%restriction; | %list; | %union;))>

<!ATTLIST %simpleType;

    name      %NCName; #IMPLIED

    final     %simpleDerivationSet; #IMPLIED

    id        ID       #IMPLIED

    %simpleTypeAttrs;>

<!-- name is required at top level -->

<!ELEMENT %restriction; ((%annotation;)?,

                         (%restriction1; |

                          ((%simpleType;)?,(%facet;)*)),

                         (%attrDecls;))>

<!ATTLIST %restriction;

    base      %QName;                  #IMPLIED

    id        ID       #IMPLIED

    %restrictionAttrs;>

<!--

        base and simpleType child are mutually exclusive,

        one is required.



        restriction is shared between simpleType and

        simpleContent and complexContent (in XMLSchema.xsd).

        restriction1 is for the latter cases, when this

        is restricting a complex type, as is attrDecls.

  -->

<!ELEMENT %list; ((%annotation;)?,(%simpleType;)?)>

<!ATTLIST %list;

    itemType      %QName;             #IMPLIED

    id        ID       #IMPLIED

    %listAttrs;>

<!--

        itemType and simpleType child are mutually exclusive,

        one is required

  -->

<!ELEMENT %union; ((%annotation;)?,(%simpleType;)*)>

<!ATTLIST %union;

    id            ID       #IMPLIED

    memberTypes   %QNames;            #IMPLIED

    %unionAttrs;>

<!--

        At least one item in memberTypes or one simpleType

        child is required

  -->



<!ELEMENT %maxExclusive; %facetModel;>

<!ATTLIST %maxExclusive;

        %facetAttr;

        %fixedAttr;

        %maxExclusiveAttrs;>

<!ELEMENT %minExclusive; %facetModel;>

<!ATTLIST %minExclusive;

        %facetAttr;

        %fixedAttr;

        %minExclusiveAttrs;>



<!ELEMENT %maxInclusive; %facetModel;>

<!ATTLIST %maxInclusive;

        %facetAttr;

        %fixedAttr;

        %maxInclusiveAttrs;>

<!ELEMENT %minInclusive; %facetModel;>

<!ATTLIST %minInclusive;

        %facetAttr;

        %fixedAttr;

        %minInclusiveAttrs;>



<!ELEMENT %totalDigits; %facetModel;>

<!ATTLIST %totalDigits;

        %facetAttr;

        %fixedAttr;

        %totalDigitsAttrs;>

<!ELEMENT %fractionDigits; %facetModel;>

<!ATTLIST %fractionDigits;

        %facetAttr;

        %fixedAttr;

        %fractionDigitsAttrs;>



<!ELEMENT %length; %facetModel;>

<!ATTLIST %length;

        %facetAttr;

        %fixedAttr;

        %lengthAttrs;>

<!ELEMENT %minLength; %facetModel;>

<!ATTLIST %minLength;

        %facetAttr;

        %fixedAttr;

        %minLengthAttrs;>

<!ELEMENT %maxLength; %facetModel;>

<!ATTLIST %maxLength;

        %facetAttr;

        %fixedAttr;

        %maxLengthAttrs;>



<!-- This one can be repeated -->

<!ELEMENT %enumeration; %facetModel;>

<!ATTLIST %enumeration;

        %facetAttr;

        %enumerationAttrs;>



<!ELEMENT %whiteSpace; %facetModel;>

<!ATTLIST %whiteSpace;

        %facetAttr;

        %fixedAttr;

        %whiteSpaceAttrs;>



<!-- This one can be repeated -->

<!ELEMENT %pattern; %facetModel;>

<!ATTLIST %pattern;

        %facetAttr;

        %patternAttrs;>
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			 The type associated with a control-mode element (see the element controlMode)
		
		 
		 
		 
		 
		 
		 
	



 
	
	 
		 
			 The type that describes any element which fullfills a delivery control semantic
		
		 
		 
		 
	



 
	
	 
		 
				 
					 Limit Condition Attempt Limit
				
			
			 
				 
					 Limit Condition Activity Attempt Absolute Duration Limit.  Typed as xs:duration: see http://www.w3.org/TR/xmlschema-2/#duration
				
			
			 
				 
					 Limit Condition Activity Attempt Experienced Duration Limit.  Typed as xs:duration: see http://www.w3.org/TR/xmlschema-2/#duration
				
			
			 
				 
					 Limit Condition Activity Absolute Duration Limit.  Typed as xs:duration: see http://www.w3.org/TR/xmlschema-2/#duration
				
			
			 
				 
					 Limit Condition Activity Experienced Duration Limit.  Typed as xs:duration: see http://www.w3.org/TR/xmlschema-2/#duration
				
			
			 
				 
					 Limit Condition Begin Time Limit
				
			
			 
				 
					 Limit Condition End Time Limit
				
			
		
	



 
	 
	 
		 
			 
			 
				 
					 
						 
					
				
			
		
		 
	
	 
		 
			 The specification states: "Each activity must have one and only one objective that contributes to rollup".  The following type describes an unbounded set of elements all named "objective" that do not contribute to rollup, and one element called "primaryObjective" that contributes to rollup.
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			 postConditionSequencingRuleType is derived by extension from sequencingRuleType.  It adds an element ruleAction that is a simpleType constrained to a vocabulary relevant to post-Condition sequencing rules
		
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
		 
			 
				 
					 
						 
							 
						
					
				
			
		
	
	 
		 
			 
				 
					 
						 
							 
								 
								 
								 
								 
							
						
					
					 
				
			
		
	
	 
		 
			 
			 
			 
		
	
	 
		 
			 
		
	
	 
		 
			 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
			 
			 
		
	



 
	 
		 
			 
			 
			 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 
			 
		
	
	 
		 
			 A decimal value with AT LEAST 4 significant decimal digits between -1 and 1
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         This file represents a composite schema for validating
         LOM V1.0 instances using a common set of validation assumptions.

         Alternative composite schemas can be assembled by selecting
         from the various alternative component schema listed below.
      
       
        ****************************************************************************
        **                           CHANGE HISTORY                               **
        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
        **                that the strict.xsd is used to validate vocabularies    **
        **                defined in the LOM V1.0 Base Schema.                    **
        **              - Moved included schema elementNames.xsd just before      **
        **                elementTypes.xsd.                                       **
        **              - Moved the element declaration for the top-level lom     **
        **                metadata element to a separate file (rootElement.xsd)   **
        **                and included this file just after elementTypes.xsd.     **
        **              - Moved the XML Schema import statements before the XML   **
        **                Schema include statements.                              **
        **              - Moved the element group declaration named               **
        **                lom:customElements to a separate file (anyElement.xsd)  **
        **                and included this new file just before the XML Schema   **
        **                import statments.                                       **
        ****************************************************************************
      
   

   

    

   
   
   

   

    

   
   
   
   

    

   

   

   
   
   

   

    

    
    
    
    
    
    




 

    
       
         This work is licensed under the Creative Commons Attribution-ShareAlike
         License.  To view a copy of this license, see the file license.txt,
         visit http://creativecommons.org/licenses/by-sa/1.0 or send a letter to
         Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305, USA.
      
       
         This file represents a composite schema for validating
         LOM V1.0 instances using custom validation for vocabulary values.
      
       
        ****************************************************************************
        **                           CHANGE HISTORY                               **
        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
        **                that the strict.xsd is used to validate vocabularies    **
        **                defined in the LOM V1.0 Base Schema.                    **
        **              - Moved included schema elementNames.xsd just before      **
        **                elementTypes.xsd.                                       **
        **              - Moved the element declaration for the top-level lom     **
        **                metadata element to a separate file (rootElement.xsd)   **
        **                and included this file just after elementTypes.xsd.     **
        **              - Moved the XML Schema import statements before the XML   **
        **                Schema include statements.                              **
        **              - Moved the element group declaration named               **
        **                lom:customElements to a separate file (anyElement.xsd)  **
        **                and included this new file just before the XML Schema   **
        **                import statments.                                       **
        ****************************************************************************
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        This file represents a composite schema for validating
        LOM V1.0 instances using loose validation for vocabulary values.
     
      
       ****************************************************************************
       **                           CHANGE HISTORY                               **
       ****************************************************************************
       ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
       **                that the strict.xsd is used to validate vocabularies    **
       **                defined in the LOM V1.0 Base Schema.                    **
       **              - Moved included schema elementNames.xsd just before      **
       **                elementTypes.xsd.                                       **
       **              - Moved the element declaration for the top-level lom     **
       **                metadata element to a separate file (rootElement.xsd)   **
       **                and included this file just after elementTypes.xsd.     **
       **              - Moved the XML Schema import statements before the XML   **
       **                Schema include statements.                              **
       **              - Moved the element group declaration named               **
       **                lom:customElements to a separate file (anyElement.xsd)  **
       **                and included this new file just before the XML Schema   **
       **                import statments.                                       **
       ****************************************************************************
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         This file represents a composite schema for validating
         LOM V1.0 instances using strict validation for vocabulary values.
      
       
        ****************************************************************************
        **                           CHANGE HISTORY                               **
        ****************************************************************************
        ** 09/22/2003:  - Updated comment describing vocab/strict.xsd.  Indicated **
        **                that the strict.xsd is used to validate vocabularies    **
        **                defined in the LOM V1.0 Base Schema.                    **
        **              - Moved included schema elementNames.xsd just before      **
        **                elementTypes.xsd.                                       **
        **              - Moved the element declaration for the top-level lom     **
        **                metadata element to a separate file (rootElement.xsd)   **
        **                and included this file just after elementTypes.xsd.     **
        **              - Moved the XML Schema import statements before the XML   **
        **                Schema include statements.                              **
        **              - Moved the element group declaration named               **
        **                lom:customElements to a separate file (anyElement.xsd)  **
        **                and included this new file just before the XML Schema   **
        **                import statments.                                       **
        ****************************************************************************
      
   

  

   

   

   

   

   
   
   
   
   
   






		

			

				

				

				

				

				

				

				

			

		

		

		

	


		

			 

			 

			 

			 

			 

			

		

	
var g_objAPI = null;

var g_nAPI = 0;				// type of API to start searching for; allowable values: 0 - SCORM 2004; 1 - SCORM 1.2 (or 1.1)

var g_aAPI = ["1.0", "0.2"]	// Array that stores the API versions

var g_zAPIVersion = -1;

var g_bFinishDone = false;





function findAPI(win)

{

	// Search the window hierarchy for an object named "API_1484_11" for SCORM 2004 or "API" for SCORM 1.2 or below

	// Look in the current window (win) and recursively look in any child frames

	if(g_nAPI == 0)

	{

		if(win.API_1484_11 != null)

  	 	{

  	 		return win.API_1484_11;

		}

	} else if(g_nAPI == 1 || g_nAPI == "") {

		if (win.API != null)

		{

			g_zAPIVersion = g_aAPI[g_nAPI];

			return win.API;

		}

	}



	if (win.length > 0)  // check frames

	{

		for (var i=0;i<win.length;i++)

		{

			var objAPI = findAPI(win.frames[i]);

			if (objAPI != null)

			{

				return objAPI;

			}

		}

	}

	return null;

}





function getAPI(intAPISearchOrder)

{

	// intAPISearchOrder is 0 - start at current window and work way up; 1 - start at top window and work way down.

	var objAPI = null;

	intAPISearchOrder=((typeof(intAPISearchOrder)=='undefined')?0:intAPISearchOrder);

	if(intAPISearchOrder==0)

	{

		// start and the current window and recurse up through parent windows/frames

		var objCurrentWindow = window;

		objAPI = findAPI(objCurrentWindow);

		var xCount = 0;

		while(objCurrentWindow && !objAPI && xCount < 100)

		{

			xCount++;

			if((objCurrentWindow.opener != null) && (typeof(objCurrentWindow.opener) != "undefined"))

			{

				objCurrentWindow = objCurrentWindow.opener;

			} else {

				objCurrentWindow = objCurrentWindow.parent;

			}

			objAPI = findAPI(objCurrentWindow);

		}

		if((objAPI==null) && (g_nAPI < (g_aAPI.length-1)))

		{

			g_nAPI++;

			objAPI = getAPI(intAPISearchOrder);

		}

	} else {

		// start at the top window and recurse down through child frames

		objAPI = findAPI(this.top);



		if (objAPI == null)

		{

			// the API wasn't found in the current window's hierarchy.  If the

			// current window has an opener (was launched by another window),

			// check the opener's window hierarchy.

			objTopWindow=window.top;



			objTopWindow = objTopWindow.opener;



			while (objTopWindow && !objAPI)

			{

				//checking window opener

				objAPI = findAPI(objTopWindow.top);

				if (objAPI==null) objTopWindow = objTopWindow.opener;

			}

			if(objAPI==null && g_nAPI < (g_aAPI.length-1))

			{

				g_nAPI++;

				objAPI = getAPI(intAPISearchOrder);

			}

		}

	}

	if(objAPI==null)

	{

		// can't find API

	} else if(objAPI != null && g_zAPIVersion == -1) {

		g_zAPIVersion = objAPI.version;

	}



	return objAPI;

}



function setAPI()

{

	while(g_objAPI == undefined)

	{

		g_objAPI = getAPI(0);

	}

}



function isAPI() {

	return ((typeof(g_objAPI)!= "undefined") && (g_objAPI != null))

}



// called in the outer HTML file

// g_objAPI = getAPI();



function dataToFlash(layer, msg) {

	// set the comm HTML

	fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



	// get the browser info

	IE=0; NS4=0; NS6=0;

	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)<5) {NS4=1;}

	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)>4.9) {NS6=1;}

	if (navigator.appName.indexOf('Microsoft')!=-1 && parseInt(navigator.appVersion)>3) {IE=1;}



	if (IE==true)

	{

		IE_dynamic.document.body.innerHTML=fcomValue;

	}



	if (NS4)

	{

		// change the comm HTML

		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



		eval('var echoecho = document.layers.NS_'+layer+'.document;');

		echoecho.open();

		echoecho.write(fcomValue);

		echoecho.close();

	}



	if (NS6)

	{

		// change the comm HTML

		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



		document.getElementById('NS_'+layer).innerHTML =fcomValue;

	}

}





function dataFromFlash(strSCOfunction, strSCOproperty, varSCOvalue, strFLvariableName) {

	var strEval = "";

	var varResult = false;

	if(isAPI())

	{

		if (varSCOvalue != "")

		{

			strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";

		} else {

			if(strSCOfunction=="LMSGetLastError")

			{

				strEval = "g_objAPI." + strSCOfunction + "(" + strSCOproperty + ");";

			} else {

				strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "');";

			}

		}

	} else {

		if (SCOvalue != "")

		{

			strEval = strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";

		} else {

			strEval = strSCOfunction + "('" + strSCOproperty + "');";

		}

	}

	varResult = eval(strEval);

	if(strSCOfunction == "LMSFinish" || strSCOfunction == "Terminate")

	{

		// set global variable to result of Finish function

		g_bFinishDone = varResult;

	}

	dataToFlash('dynamic', strFLvariableName + "|" + varResult);

}
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       This component schema provides attribute group declarations for metadata
       elements to support loose validation of element uniqueness constraints.
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       This component schema provides attribute group declarations for metadata
       elements to support strict validation of element uniqueness constraints,
       by providing the attribute uniqueElementName for each metadata element
       that should appear with multiplicity at most one.
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         This component schema provides simple type declarations for metadata
         elements whose values are taken from a vocabulary datatype.

         This component schema supports strict validation of both standard and custom
         vocabulary values by checking that both the source and value are taken
         from either the standard token set or from a custom token set.
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       This component schema provides simple type declarations for metadata
       elements whose values are taken from a vocabulary datatype.

       This component schema supports loose validation of vocabulary value constraints
       by allowing both the source and value to be arbitrary strings.
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         This component schema provides simple type declarations for metadata
         elements whose values are taken from a vocabulary datatype.

         This component schema supports strict validation of standard vocabulary values by
         checking that both the source and value are from the standard token set.
      
   

    

   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   
 
   
    
       
   
 
   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   

   
    
       
   




 

  
   
   See http://www.w3.org/XML/1998/namespace.html and
   http://www.w3.org/TR/REC-xml for information about this namespace.
  
 

  
   This schema defines attributes and an attribute group
        suitable for use by
        schemas wishing to allow xml:base, xml:lang or xml:space attributes
        on elements they define.

        To enable this, such a schema must import this schema
        for the XML namespace, e.g. as follows:
        <schema . . .>
         . . .
         <import namespace="http://www.w3.org/XML/1998/namespace"
                    schemaLocation="http://www.w3.org/2001/03/xml.xsd"/>

        Subsequently, qualified reference to any of the attributes
        or the group defined below will have the desired effect, e.g.

        <type . . .>
         . . .
         <attributeGroup ref="xml:specialAttrs"/>
 
         will define a type which will schema-validate an instance
         element with any of those attributes
 

  
   In keeping with the XML Schema WG's standard versioning
   policy, this schema document will persist at
   http://www.w3.org/2001/03/xml.xsd.
   At the date of issue it can also be found at
   http://www.w3.org/2001/xml.xsd.
   The schema document at that URI may however change in the future,
   in order to remain compatible with the latest version of XML Schema
   itself.  In other words, if the XML Schema namespace changes, the version
   of this document at
   http://www.w3.org/2001/xml.xsd will change
   accordingly; the version at
   http://www.w3.org/2001/03/xml.xsd will not change.
  
 

  
   
    In due course, we should install the relevant ISO 2- and 3-letter
         codes as the enumerated possible values . . .
  
 

  
   
    
     
     
   
  
 

  
   
    See http://www.w3.org/TR/xmlbase/ for
                     information about this attribute.
  
 

  
   
   
   
 




<!-- DTD for XML Schemas: Part 1: Structures

     Public Identifier: "-//W3C//DTD XMLSCHEMA 200102//EN"

     Official Location: http://www.w3.org/2001/XMLSchema.dtd -->

<!-- $Id: XMLSchema.dtd,v 1.30 2001/03/16 15:23:02 ht Exp $ -->

<!-- Note this DTD is NOT normative, or even definitive. -->           <!--d-->

<!-- prose copy in the structures REC is the definitive version -->    <!--d-->

<!-- (which shouldn't differ from this one except for this -->         <!--d-->

<!-- comment and entity expansions, but just in case) -->              <!--d-->

<!-- With the exception of cases with multiple namespace

     prefixes for the XML Schema namespace, any XML document which is

     not valid per this DTD given redefinitions in its internal subset of the

     'p' and 's' parameter entities below appropriate to its namespace

     declaration of the XML Schema namespace is almost certainly not

     a valid schema. -->



<!-- The simpleType element and its constituent parts

     are defined in XML Schema: Part 2: Datatypes -->

<!ENTITY % xs-datatypes PUBLIC 'datatypes' 'datatypes.dtd' >



<!ENTITY % p 'xs:'> <!-- can be overriden in the internal subset of a

                         schema document to establish a different

                         namespace prefix -->

<!ENTITY % s ':xs'> <!-- if %p is defined (e.g. as foo:) then you must

                         also define %s as the suffix for the appropriate

                         namespace declaration (e.g. :foo) -->

<!ENTITY % nds 'xmlns%s;'>



<!-- Define all the element names, with optional prefix -->

<!ENTITY % schema "%p;schema">

<!ENTITY % complexType "%p;complexType">

<!ENTITY % complexContent "%p;complexContent">

<!ENTITY % simpleContent "%p;simpleContent">

<!ENTITY % extension "%p;extension">

<!ENTITY % element "%p;element">

<!ENTITY % unique "%p;unique">

<!ENTITY % key "%p;key">

<!ENTITY % keyref "%p;keyref">

<!ENTITY % selector "%p;selector">

<!ENTITY % field "%p;field">

<!ENTITY % group "%p;group">

<!ENTITY % all "%p;all">

<!ENTITY % choice "%p;choice">

<!ENTITY % sequence "%p;sequence">

<!ENTITY % any "%p;any">

<!ENTITY % anyAttribute "%p;anyAttribute">

<!ENTITY % attribute "%p;attribute">

<!ENTITY % attributeGroup "%p;attributeGroup">

<!ENTITY % include "%p;include">

<!ENTITY % import "%p;import">

<!ENTITY % redefine "%p;redefine">

<!ENTITY % notation "%p;notation">



<!-- annotation elements -->

<!ENTITY % annotation "%p;annotation">

<!ENTITY % appinfo "%p;appinfo">

<!ENTITY % documentation "%p;documentation">



<!-- Customisation entities for the ATTLIST of each element type.

     Define one of these if your schema takes advantage of the

     anyAttribute='##other' in the schema for schemas -->



<!ENTITY % schemaAttrs ''>

<!ENTITY % complexTypeAttrs ''>

<!ENTITY % complexContentAttrs ''>

<!ENTITY % simpleContentAttrs ''>

<!ENTITY % extensionAttrs ''>

<!ENTITY % elementAttrs ''>

<!ENTITY % groupAttrs ''>

<!ENTITY % allAttrs ''>

<!ENTITY % choiceAttrs ''>

<!ENTITY % sequenceAttrs ''>

<!ENTITY % anyAttrs ''>

<!ENTITY % anyAttributeAttrs ''>

<!ENTITY % attributeAttrs ''>

<!ENTITY % attributeGroupAttrs ''>

<!ENTITY % uniqueAttrs ''>

<!ENTITY % keyAttrs ''>

<!ENTITY % keyrefAttrs ''>

<!ENTITY % selectorAttrs ''>

<!ENTITY % fieldAttrs ''>

<!ENTITY % includeAttrs ''>

<!ENTITY % importAttrs ''>

<!ENTITY % redefineAttrs ''>

<!ENTITY % notationAttrs ''>

<!ENTITY % annotationAttrs ''>

<!ENTITY % appinfoAttrs ''>

<!ENTITY % documentationAttrs ''>



<!ENTITY % complexDerivationSet "CDATA">

      <!-- #all or space-separated list drawn from derivationChoice -->

<!ENTITY % blockSet "CDATA">

      <!-- #all or space-separated list drawn from

                      derivationChoice + 'substitution' -->



<!ENTITY % mgs '%all; | %choice; | %sequence;'>

<!ENTITY % cs '%choice; | %sequence;'>

<!ENTITY % formValues '(qualified|unqualified)'>





<!ENTITY % attrDecls    '((%attribute;| %attributeGroup;)*,(%anyAttribute;)?)'>



<!ENTITY % particleAndAttrs '((%mgs; | %group;)?, %attrDecls;)'>



<!-- This is used in part2 -->

<!ENTITY % restriction1 '((%mgs; | %group;)?)'>



%xs-datatypes;



<!-- the duplication below is to produce an unambiguous content model

     which allows annotation everywhere -->

<!ELEMENT %schema; ((%include; | %import; | %redefine; | %annotation;)*,

                    ((%simpleType; | %complexType;

                      | %element; | %attribute;

                      | %attributeGroup; | %group;

                      | %notation; ),

                     (%annotation;)*)* )>

<!ATTLIST %schema;

   targetNamespace      %URIref;               #IMPLIED

   version              CDATA                  #IMPLIED

   %nds;                %URIref;               #FIXED 'http://www.w3.org/2001/XMLSchema'

   xmlns                CDATA                  #IMPLIED

   finalDefault         %complexDerivationSet; ''

   blockDefault         %blockSet;             ''

   id                   ID                     #IMPLIED

   elementFormDefault   %formValues;           'unqualified'

   attributeFormDefault %formValues;           'unqualified'

   xml:lang             CDATA                  #IMPLIED

   %schemaAttrs;>

<!-- Note the xmlns declaration is NOT in the Schema for Schemas,

     because at the Infoset level where schemas operate,

     xmlns(:prefix) is NOT an attribute! -->

<!-- The declaration of xmlns is a convenience for schema authors -->

 

<!-- The id attribute here and below is for use in external references

     from non-schemas using simple fragment identifiers.

     It is NOT used for schema-to-schema reference, internal or

     external. -->



<!-- a type is a named content type specification which allows attribute

     declarations-->

<!-- -->



<!ELEMENT %complexType; ((%annotation;)?,

                         (%simpleContent;|%complexContent;|

                          %particleAndAttrs;))>



<!ATTLIST %complexType;

          name      %NCName;                        #IMPLIED

          id        ID                              #IMPLIED

          abstract  %boolean;                       #IMPLIED

          final     %complexDerivationSet;          #IMPLIED

          block     %complexDerivationSet;          #IMPLIED

          mixed (true|false) 'false'

          %complexTypeAttrs;>



<!-- particleAndAttrs is shorthand for a root type -->

<!-- mixed is disallowed if simpleContent, overriden if complexContent

     has one too. -->



<!-- If anyAttribute appears in one or more referenced attributeGroups

     and/or explicitly, the intersection of the permissions is used -->



<!ELEMENT %complexContent; (%restriction;|%extension;)>

<!ATTLIST %complexContent;

          mixed (true|false) #IMPLIED

          id    ID           #IMPLIED

          %complexContentAttrs;>



<!-- restriction should use the branch defined above, not the simple

     one from part2; extension should use the full model  -->



<!ELEMENT %simpleContent; (%restriction;|%extension;)>

<!ATTLIST %simpleContent;

          id    ID           #IMPLIED

          %simpleContentAttrs;>



<!-- restriction should use the simple branch from part2, not the 

     one defined above; extension should have no particle  -->



<!ELEMENT %extension; (%particleAndAttrs;)>

<!ATTLIST %extension;

          base  %QName;      #REQUIRED

          id    ID           #IMPLIED

          %extensionAttrs;>



<!-- an element is declared by either:

 a name and a type (either nested or referenced via the type attribute)

 or a ref to an existing element declaration -->



<!ELEMENT %element; ((%annotation;)?, (%complexType;| %simpleType;)?,

                     (%unique; | %key; | %keyref;)*)>

<!-- simpleType or complexType only if no type|ref attribute -->

<!-- ref not allowed at top level -->

<!ATTLIST %element;

            name               %NCName;               #IMPLIED

            id                 ID                     #IMPLIED

            ref                %QName;                #IMPLIED

            type               %QName;                #IMPLIED

            minOccurs          %nonNegativeInteger;   #IMPLIED

            maxOccurs          CDATA                  #IMPLIED

            nillable           %boolean;              #IMPLIED

            substitutionGroup  %QName;                #IMPLIED

            abstract           %boolean;              #IMPLIED

            final              %complexDerivationSet; #IMPLIED

            block              %blockSet;             #IMPLIED

            default            CDATA                  #IMPLIED

            fixed              CDATA                  #IMPLIED

            form               %formValues;           #IMPLIED

            %elementAttrs;>

<!-- type and ref are mutually exclusive.

     name and ref are mutually exclusive, one is required -->

<!-- In the absence of type AND ref, type defaults to type of

     substitutionGroup, if any, else the ur-type, i.e. unconstrained -->

<!-- default and fixed are mutually exclusive -->



<!ELEMENT %group; ((%annotation;)?,(%mgs;)?)>

<!ATTLIST %group; 

          name        %NCName;               #IMPLIED

          ref         %QName;                #IMPLIED

          minOccurs   %nonNegativeInteger;   #IMPLIED

          maxOccurs   CDATA                  #IMPLIED

          id          ID                     #IMPLIED

          %groupAttrs;>



<!ELEMENT %all; ((%annotation;)?, (%element;)*)>

<!ATTLIST %all;

          minOccurs   (1)                    #IMPLIED

          maxOccurs   (1)                    #IMPLIED

          id          ID                     #IMPLIED

          %allAttrs;>



<!ELEMENT %choice; ((%annotation;)?, (%element;| %group;| %cs; | %any;)*)>

<!ATTLIST %choice;

          minOccurs   %nonNegativeInteger;   #IMPLIED

          maxOccurs   CDATA                  #IMPLIED

          id          ID                     #IMPLIED

          %choiceAttrs;>



<!ELEMENT %sequence; ((%annotation;)?, (%element;| %group;| %cs; | %any;)*)>

<!ATTLIST %sequence;

          minOccurs   %nonNegativeInteger;   #IMPLIED

          maxOccurs   CDATA                  #IMPLIED

          id          ID                     #IMPLIED

          %sequenceAttrs;>



<!-- an anonymous grouping in a model, or

     a top-level named group definition, or a reference to same -->



<!-- Note that if order is 'all', group is not allowed inside.

     If order is 'all' THIS group must be alone (or referenced alone) at

     the top level of a content model -->

<!-- If order is 'all', minOccurs==maxOccurs==1 on element/any inside -->

<!-- Should allow minOccurs=0 inside order='all' . . . -->



<!ELEMENT %any; (%annotation;)?>

<!ATTLIST %any;

            namespace       CDATA                  '##any'

            processContents (skip|lax|strict)      'strict'

            minOccurs       %nonNegativeInteger;   '1'

            maxOccurs       CDATA                  '1'

            id              ID                     #IMPLIED

            %anyAttrs;>



<!-- namespace is interpreted as follows:

                  ##any      - - any non-conflicting WFXML at all



                  ##other    - - any non-conflicting WFXML from namespace other

                                  than targetNamespace



                  ##local    - - any unqualified non-conflicting WFXML/attribute

                  one or     - - any non-conflicting WFXML from

                  more URI        the listed namespaces

                  references



                  ##targetNamespace ##local may appear in the above list,

                    with the obvious meaning -->



<!ELEMENT %anyAttribute; (%annotation;)?>

<!ATTLIST %anyAttribute;

            namespace       CDATA              '##any'

            processContents (skip|lax|strict)  'strict'

            id              ID                 #IMPLIED

            %anyAttributeAttrs;>

<!-- namespace is interpreted as for 'any' above -->



<!-- simpleType only if no type|ref attribute -->

<!-- ref not allowed at top level, name iff at top level -->

<!ELEMENT %attribute; ((%annotation;)?, (%simpleType;)?)>

<!ATTLIST %attribute;

          name      %NCName;      #IMPLIED

          id        ID            #IMPLIED

          ref       %QName;       #IMPLIED

          type      %QName;       #IMPLIED

          use       (prohibited|optional|required) #IMPLIED

          default   CDATA         #IMPLIED

          fixed     CDATA         #IMPLIED

          form      %formValues;  #IMPLIED

          %attributeAttrs;>

<!-- type and ref are mutually exclusive.

     name and ref are mutually exclusive, one is required -->

<!-- default for use is optional when nested, none otherwise -->

<!-- default and fixed are mutually exclusive -->

<!-- type attr and simpleType content are mutually exclusive -->



<!-- an attributeGroup is a named collection of attribute decls, or a

     reference thereto -->

<!ELEMENT %attributeGroup; ((%annotation;)?,

                       (%attribute; | %attributeGroup;)*,

                       (%anyAttribute;)?) >

<!ATTLIST %attributeGroup;

                 name       %NCName;       #IMPLIED

                 id         ID             #IMPLIED

                 ref        %QName;        #IMPLIED

                 %attributeGroupAttrs;>



<!-- ref iff no content, no name.  ref iff not top level -->



<!-- better reference mechanisms -->

<!ELEMENT %unique; ((%annotation;)?, %selector;, (%field;)+)>

<!ATTLIST %unique;

          name     %NCName;       #REQUIRED

	  id       ID             #IMPLIED

	  %uniqueAttrs;>



<!ELEMENT %key;    ((%annotation;)?, %selector;, (%field;)+)>

<!ATTLIST %key;

          name     %NCName;       #REQUIRED

	  id       ID             #IMPLIED

	  %keyAttrs;>



<!ELEMENT %keyref; ((%annotation;)?, %selector;, (%field;)+)>

<!ATTLIST %keyref;

          name     %NCName;       #REQUIRED

	  refer    %QName;        #REQUIRED

	  id       ID             #IMPLIED

	  %keyrefAttrs;>



<!ELEMENT %selector; ((%annotation;)?)>

<!ATTLIST %selector;

          xpath %XPathExpr; #REQUIRED

          id    ID          #IMPLIED

          %selectorAttrs;>

<!ELEMENT %field; ((%annotation;)?)>

<!ATTLIST %field;

          xpath %XPathExpr; #REQUIRED

          id    ID          #IMPLIED

          %fieldAttrs;>



<!-- Schema combination mechanisms -->

<!ELEMENT %include; (%annotation;)?>

<!ATTLIST %include;

          schemaLocation %URIref; #REQUIRED

          id             ID       #IMPLIED

          %includeAttrs;>



<!ELEMENT %import; (%annotation;)?>

<!ATTLIST %import;

          namespace      %URIref; #IMPLIED

          schemaLocation %URIref; #IMPLIED

          id             ID       #IMPLIED

          %importAttrs;>



<!ELEMENT %redefine; (%annotation; | %simpleType; | %complexType; |

                      %attributeGroup; | %group;)*>

<!ATTLIST %redefine;

          schemaLocation %URIref; #REQUIRED

          id             ID       #IMPLIED

          %redefineAttrs;>



<!ELEMENT %notation; (%annotation;)?>

<!ATTLIST %notation;

	  name        %NCName;    #REQUIRED

	  id          ID          #IMPLIED

	  public      CDATA       #REQUIRED

	  system      %URIref;    #IMPLIED

	  %notationAttrs;>



<!-- Annotation is either application information or documentation -->

<!-- By having these here they are available for datatypes as well

     as all the structures elements -->



<!ELEMENT %annotation; (%appinfo; | %documentation;)*>

<!ATTLIST %annotation; %annotationAttrs;>



<!-- User must define annotation elements in internal subset for this

     to work -->

<!ELEMENT %appinfo; ANY>   <!-- too restrictive -->

<!ATTLIST %appinfo;

          source     %URIref;      #IMPLIED

          id         ID         #IMPLIED

          %appinfoAttrs;>

<!ELEMENT %documentation; ANY>   <!-- too restrictive -->

<!ATTLIST %documentation;

          source     %URIref;   #IMPLIED

          id         ID         #IMPLIED

          xml:lang   CDATA      #IMPLIED

          %documentationAttrs;>



<!NOTATION XMLSchemaStructures PUBLIC

           'structures' 'http://www.w3.org/2001/XMLSchema.xsd' >

<!NOTATION XML PUBLIC

           'REC-xml-1998-0210' 'http://www.w3.org/TR/1998/REC-xml-19980210' >






		

			 

			 

			 

			 

			 

			

		

	
var g_objAPI = null;

var g_nAPI = 0;				// type of API to start searching for; allowable values: 0 - SCORM 2004; 1 - SCORM 1.2 (or 1.1)

var g_aAPI = ["1.0", "0.2"]	// Array that stores the API versions

var g_zAPIVersion = -1;

var g_bFinishDone = false;





function findAPI(win)

{

	// Search the window hierarchy for an object named "API_1484_11" for SCORM 2004 or "API" for SCORM 1.2 or below

	// Look in the current window (win) and recursively look in any child frames

	if(g_nAPI == 0)

	{

		if(win.API_1484_11 != null)

  	 	{

  	 		return win.API_1484_11;

		}

	} else if(g_nAPI == 1 || g_nAPI == "") {

		if (win.API != null)

		{

			g_zAPIVersion = g_aAPI[g_nAPI];

			return win.API;

		}

	}



	if (win.length > 0)  // check frames

	{

		for (var i=0;i<win.length;i++)

		{

			var objAPI = findAPI(win.frames[i]);

			if (objAPI != null)

			{

				return objAPI;

			}

		}

	}

	return null;

}





function getAPI(intAPISearchOrder)

{

	// intAPISearchOrder is 0 - start at current window and work way up; 1 - start at top window and work way down.

	var objAPI = null;

	intAPISearchOrder=((typeof(intAPISearchOrder)=='undefined')?0:intAPISearchOrder);

	if(intAPISearchOrder==0)

	{

		// start and the current window and recurse up through parent windows/frames

		var objCurrentWindow = window;

		objAPI = findAPI(objCurrentWindow);

		var xCount = 0;

		while(objCurrentWindow && !objAPI && xCount < 100)

		{

			xCount++;

			if((objCurrentWindow.opener != null) && (typeof(objCurrentWindow.opener) != "undefined"))

			{

				objCurrentWindow = objCurrentWindow.opener;

			} else {

				objCurrentWindow = objCurrentWindow.parent;

			}

			objAPI = findAPI(objCurrentWindow);

		}

		if((objAPI==null) && (g_nAPI < (g_aAPI.length-1)))

		{

			g_nAPI++;

			objAPI = getAPI(intAPISearchOrder);

		}

	} else {

		// start at the top window and recurse down through child frames

		objAPI = findAPI(this.top);



		if (objAPI == null)

		{

			// the API wasn't found in the current window's hierarchy.  If the

			// current window has an opener (was launched by another window),

			// check the opener's window hierarchy.

			objTopWindow=window.top;



			objTopWindow = objTopWindow.opener;



			while (objTopWindow && !objAPI)

			{

				//checking window opener

				objAPI = findAPI(objTopWindow.top);

				if (objAPI==null) objTopWindow = objTopWindow.opener;

			}

			if(objAPI==null && g_nAPI < (g_aAPI.length-1))

			{

				g_nAPI++;

				objAPI = getAPI(intAPISearchOrder);

			}

		}

	}

	if(objAPI==null)

	{

		// can't find API

	} else if(objAPI != null && g_zAPIVersion == -1) {

		g_zAPIVersion = objAPI.version;

	}



	return objAPI;

}



function setAPI()

{

	while(g_objAPI == undefined)

	{

		g_objAPI = getAPI(0);

	}

}



function isAPI() {

	return ((typeof(g_objAPI)!= "undefined") && (g_objAPI != null))

}



// called in the outer HTML file

// g_objAPI = getAPI();



function dataToFlash(layer, msg) {

	// set the comm HTML

	fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



	// get the browser info

	IE=0; NS4=0; NS6=0;

	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)<5) {NS4=1;}

	if (navigator.appName.indexOf('Netscape')!=-1 && parseInt(navigator.appVersion)>4.9) {NS6=1;}

	if (navigator.appName.indexOf('Microsoft')!=-1 && parseInt(navigator.appVersion)>3) {IE=1;}



	if (IE==true)

	{

		IE_dynamic.document.body.innerHTML=fcomValue;

	}



	if (NS4)

	{

		// change the comm HTML

		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



		eval('var echoecho = document.layers.NS_'+layer+'.document;');

		echoecho.open();

		echoecho.write(fcomValue);

		echoecho.close();

	}



	if (NS6)

	{

		// change the comm HTML

		fcomValue = "<OBJECT classid=\"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000\" codebase=\"http://download.macromedia.com/pub/shockwave/cabs/flash/swflash.cab#version=6,0,0,0\" WIDTH=\"2\" HEIGHT=\"2\" id=\"scorm_support\" ALIGN=\"\"> <PARAM NAME=movie VALUE=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\"> <PARAM NAME=quality VALUE=high> <PARAM NAME=bgcolor VALUE=#FFFFFF> <PARAM NAME=\"allowScriptAccess\" VALUE=\"sameDomain\"/> <EMBED src=\"scorm_support/scorm_support.swf?invokeMethod=methodToExecute&lc_name=lc_name&param=" + msg + "\" quality=high bgcolor=#FFFFFF  WIDTH=\"2\" HEIGHT=\"2\" NAME=\"scorm_support\" ALIGN=\"\" TYPE=\"application/x-shockwave-flash\" PLUGINSPAGE=\"http://www.macromedia.com/go/getflashplayer\" allowScriptAccess=\"sameDomain\"></EMBED> </OBJECT>";



		document.getElementById('NS_'+layer).innerHTML =fcomValue;

	}

}





function dataFromFlash(strSCOfunction, strSCOproperty, varSCOvalue, strFLvariableName) {

	var strEval = "";

	var varResult = false;

	if(isAPI())

	{

		if (varSCOvalue != "")

		{

			strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";

		} else {

			if(strSCOfunction=="LMSGetLastError")

			{

				strEval = "g_objAPI." + strSCOfunction + "(" + strSCOproperty + ");";

			} else {

				strEval = "g_objAPI." + strSCOfunction + "('" + strSCOproperty + "');";

			}

		}

	} else {

		if (SCOvalue != "")

		{

			strEval = strSCOfunction + "('" + strSCOproperty + "', '" + varSCOvalue + "');";

		} else {

			strEval = strSCOfunction + "('" + strSCOproperty + "');";

		}

	}

	varResult = eval(strEval);

	if(strSCOfunction == "LMSFinish" || strSCOfunction == "Terminate")

	{

		// set global variable to result of Finish function

		g_bFinishDone = varResult;

	}

	dataToFlash('dynamic', strFLvariableName + "|" + varResult);

}





