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Abstract Kb-to-Ka x-ray intensity ratios of Cr, Mn and Co have been measured in pure metals and in CrSe, MnSe, MnS and CoS compounds following excitation by 59.54 keV c-rays from a 200 mCi 241 Am point-source. Comparison of the measured Kb-to-Ka intensity ratios with the results of multicon®guration Dirac±Fock (MCDF) calculations indicates a signi®cant increase of the 3d electron population (in relation to the pure metals) for Cr in CrSe (by 1.0 ‹ 0.3) and for Mn in MnS (by 0.9 ‹ 0.3). Our Kb-to-Ka intensity ratio for Co in CoS does not show any signi®cant change of 3d electron population. The only observed increase of the Kb-to-Ka intensity ratio for Mn in MnSe indicates the decrease of the number of 3d electrons by 0.6 ‹ 0.3. To explain evaluated changes of the 3d electron population for all the compounds, one can consider either rearrangement of electrons between 3d and 4s states of the metal or transfer of electrons from the 3d state of the metal to the ligand atom or vice versa. Although the sulphide compounds (MnS, CoS) show similar behaviour, the selenide compounds (CrSe, MnSe) show opposite behaviour which may be attributed to anomalous behaviour of rearrangement of electrons between the valence states of Cr as it happens in the case of free atom. The d±p hybridization e€ect which was not taken into account in our model theoretical calculation may be partly responsible for the increased Kb-to-Ka ratio of Mn in MnSe and a comparison of the results for MnS and MnSe suggests that the nature of covalent bonding in MnSe is stronger than that of MnS. Ó 2000 Elsevier Science B.V. All rights reserved.



1. Introduction In a number of x-ray spectral studies of 3d transition metals it has been observed that the Kb-to-Ka x-ray intensity ratios are dependent on



*



Corresponding author. Tel.: +91-674-581752; +91-674581770; fax: 91-674-581142. E-mail address: [email protected] (H.C. Padhi).



the physical and chemical environments of the elements in the sample. In the earlier studies of 3d metal compounds [1±11] the in¯uence of chemical e€ects has shown di€erences in the Kb-to-Ka xray intensity ratios up to nearly 10%. Such chemical e€ects can be caused either by a varying 3d electron population or by the admixture of p states from the ligand atoms to the 3d states of the metal or both. The change of the 3d electron population of the transition metal atom in the
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chemical compound modi®es 3p orbitals of the atom stronger than 2p orbitals, what must be followed by the change of the Kb-to-Ka x-ray intensity raito of the metal atom in the compound. The main point of the studies presented in this paper show that the in¯uence of the chemical effects on Kb-to-Ka x-ray intensity ratios can be observed and used as a sensitive tool to study the changes of the electronic con®guration of the 3d transition metals in their various compounds. Therefore, we have measured the Kb-to-Ka intensity ratios of Cr, Mn and Co in pure metals and in the compounds CrSe, MnSe, MnS and CoS. In one of the earlier papers, Mukoyama et al. [10] have performed both experimental and theoretical studies on the chemical e€ects on Kb-to-Ka x-ray intensity ratios for Cr and Mn in their various compounds. These authorsÕ results for Kb-toKa intensity ratios, obtained from the calculation based on the discrete-variational Xa molecularorbital method under the dipole approximation, are qualitatively in agreement with the experimental results. However, quantitatively there still remains some discrepancy between their calculated values and the experimental data. In order to understand the valence electronic structure of the 3d transition metals in the compounds under investigation we have compared the measured Kb-to-Ka intensity ratios with the results of multicon®guration Dirac±Fock (MCDF) calculations assuming di€erent valence electronic con®gurations for the transition metal. Such a comparison provides information on the valence electronic structure of the transition metals in the compounds, which could give information on the rearrangement of electrons between 3d and (4s, 4p) states of the metal or electron transfer from the 3d state of the metal to the ligand atoms or vice versa. The theoretical calculations presented in this paper have been done using the atomic MCDF package developed by Grant and co-workers [12,13]. The methodology of the calculations used is identical with the one presented earlier by Jankowski and Polasik [14] which gives values of the Kb/Ka intensity ratios for Ti, Cr, Fe, Ni, Cu, Zn and Ge in a



signi®cantly better agreement with high-accurate experimental data of Perujo et al. [15] than the theoretical predictions of Sco®eld [16] and the results of standard average-level and extended average-level versions of MCDF calculations (see Grant et al. [12]). Very recently we have successfully applied the results of our MCDF calculations for 3d transition metals (corresponding to di€erent valence electronic con®gurations) for providing a proper interpretation of the experimentally observed Kbto-Ka x-ray intensity ratios for 3d transition metals in various compounds [17,18] and for Ni and V in Vx Ni1ÿx alloys for di€erent alloy compositions [19]. 2. Experimental details The experiments were carried out using high purity compounds (in powder form) procured from Alpha, a Johonson Matthey Company, UK. The powder material is pelletized into the size of 10 mm diameter ´ 3 mm thick for ®nal use in the experiments. The pure metal samples in the form of thick discs are procured from Goodfellow, UK. c-rays of 59.54 keV from a 200 mCi 241 Am pointsource have been used to ionize the target atoms and the emitted x-rays were detected by a 30 mm2 ´ 3 mm thick Canberra Si(Li) detector having a 12.7 lm thick beryllium window. The resolution of the Si(Li) detector was 165 eV (full width at half maximum) for a 5.9 keV x-ray peak. Details of the experimental arrangements can be found in an earlier paper by Bhuinya and Padhi [20]. Pulses from the Si(Li) detector preampli®er were fed to an ORTEC-572 spectroscopy ampli®er and then recorded in a Canberra PC based Model S-100 multichannel analyzer. The gain of the system was maintained at 16 eV/channel. For each sample three separate measurements have been made just to see the consistency of the results obtained from di€erent measurements. It was found that the results from di€erent measurements agreed with a deviation of less than 1%. Finally, the data from di€erent runs have been added to determine the Kb-to-Ka ratios.
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Table 1 Kb-to-Ka x-ray intensity ratios of Cr, Mn and Co in pure metals and compounds. The quoted errors correspond to counting statistics in the measurements Element



Z



Chemical constitution



Kb-to-Ka intensity ratios



Relative Kb-to-Ka intensity ratios w.r.t. the pure metal



Evaluated change in the number of 3d electrons



Cr



24



Cr CrSe



0.1314 ‹ 0.0008 0.1281 ‹ 0.0005



1.0 0.975 ‹ 0.007



± +1.0 ‹ 0.3



Mn



25



Mn MnS MnSe



0.1344 ‹ 0.0009 0.1314 ‹ 0.0005 0.1366 ‹ 0.0005



1.0 0.978 ‹ 0.008 1.016 ‹ 0.008



± +0.9 ‹ 0.3 ± 0.6 ‹ 0.3



Co



27



Co CoS



0.1335 ‹ 0.0008 0.1329 ‹ 0.0005



1.0 0.995 ‹ 0.007



± +0.2 ‹ 0.3



3. Data analysis All the x-ray spectra were carefully analyzed with a multi-Gaussian least-square ®tting programme using a non-linear background subtraction. No low energy tail was included in the ®tting as its contribution to the ratio was shown to be quite small [21]. The Kb-to-Ka intensity ratios were determined from the ®tted peak areas after applying necessary corrections to the data. Corrections to the measured ratios mainly come from the di€erence in the Ka and Kb selfattenuations in the sample, di€erence in the e�ciency of the Si(Li) detector and air absorption on the path between the sample and the Si(Li) detector window. The e�ciency of the detector is estimated theoretically as mentioned in an earlier paper by Bhuinya and Padhi [22]. Our theoretically estimated e�ciency was shown to be in good agreement with the measured e�ciency [23] and at the energy region of present interest the discrepancy between them was found to be quite small. The self-attenuation correction in the sample and the absorption correction for the air path are determined as per the procedure described before [22]. For the estimation of these corrections we have used the mass attenuation coe�cients compiled in a computer programme XCOM by Berger and Hubbell [24]. The mass attenuation coe�cients for the compounds are estimated using the elemental values in the following BraggÕs-rule formula [25]:



…l=q† ˆ



X i



wi li =qi ;



…1†



where wi is the proportion by weight of the ith constituent and li /qi is the mass attenuation coe�cient for the ith constituent in the compound. The statistical errors contributing to the measured Kb-to-Ka ratios are determined from the least-square ®tting programme [26] and are quoted for the results given in Table 1.



4. Results and discussion The experimental results for the Kb-to-Ka x-ray intensity ratios of Cr, Mn and Co for the pure metals and the compounds are presented in Table 1. As can be seen from the table, the only observed increase of the Kb-to-Ka intensity ratio is for Mn in MnSe. The Kb-to-Ka ratio of Co in CoS is in close agreement with the ratio of pure metal. A signi®cant decrease of the Kb-to-Ka intensity ratio has been observed for Cr in CrSe and for Mn in MnS. The results of MCDF calculations (for details of the calculation reference may be made to an earlier paper by Raj et al. [18]) on Cr, Mn and Co for various valence electronic con®gurations of the type 3dm ÿ r 4sr (for r ˆ 2, 1, 0) are presented in Table 2. Moreover, in Fig. 1 the results of MCDF calculations have been compared with the measured Kb-to-Ka intensity ratios for Cr, Mn and Co in their compounds and for pure metals. In
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Table 2 The theoretical MCDF Kb-to-Ka intensity ratios of Cr, Mn and Co corresponding to various types of the electronic con®gurations. In each case the Coulomb and Babushkin gauge have been used Element



Z



Electronic con®guration



The Kb-to-Ka intensity ratios Coulomb gauge



Babushkin gauge



Cr



24



3d4 4s2 3d5 4s1 3d6



0.1333 0.1295 0.1268



0.1354 0.1317 0.1289



Mn



25



3d5 4s2 3d6 4s1 3d7



0.1342 0.1307 0.1282



0.1361 0.1326 0.1301



Co



27



3d7 4s2 3d8 4s1 3d9



0.1356 0.1326 0.1304



0.1370 0.1340 0.1318



Fig. 1. Comparison of the experimental Kb-to-Ka x-ray intensity ratios for Cr, Mn and Co in pure 3d transition metals (TM) and in their sulphides (TM-S) and selenides (TM-Se) with the results of MCDF calculations for di€erent valence electronic con®gurations of these 3d transition metals ``(C)'' denotes Coulomb gauge results; ``(B)'' denotes Babushkin gauge results.



each case the Coulomb and Babushkin gauge [27,28] formulae for the electric dipole transitions have been used. It can be noticed that, although the absolute values of the Kb-to-Ka intensity ratios obtained using the Coulomb and Babushkin gauges are quite di€erent (see Table 2 and Fig. 1), the changes of the values of the Kb-to-Ka intensity ratio as a result of transition from one electronic con®guration to the other are almost the same. This is because for the changes of the Kb-to-Ka xray intensity ratio the errors connected with the theory should cancel. Our theoretical calculation assumes that the transition metal has an e€ective electronic con®guration as was shown for Ni in various nickel silicide compounds [29,30] and for many other compounds. The small overlapping of 3d electron wavefunctions in the solid will have negligible e€ect on the changes in the 3p electron screening. Our analysis shows that the changes of the Kbto-Ka x-ray intensity ratios for Cr, Mn and Co in the compounds (with respect to the pure 3d metals) can be interpreted as due to changes in the electron population of the valence bands (3d and 4s) of Cr, Mn and Co in the compounds. Rearrangement of electron population between 3d and 4s bands of transition metals was earlier shown by Bisi and Calandra [29] for the nickel silicide compounds as mentioned in the work of Franciosi et al. [30]. Band structure calculations for Ti and V carbides, nitrides and oxides by Neckel et al. [31]
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have also shown that electrons from 3d bands of the transition metal are transferred to the ligand atom. Our earlier results of nickel silicide compounds [17] and Ti and V carbides [18] are on line with the above mentioned theoretical predictions of Bisi and Calandra [29] and Neckel et al. [31], respectively. In an earlier paper [19] it has been shown that for the 3d transition metals the change in the number of 3d electrons is the only important contribution for the change in the Kb-to-Ka intensity ratio and the e€ect of changing 4s and 4p electrons can practically be neglected. In fact the change in the number of 3d electrons modi®es 3p orbitals much stronger than 2p orbitals, what must be followed by substantial modi®cation of Kb transitions and almost no modi®cation of Ka transitions. This leads to a change in the Kb-to-Ka x-ray intensity ratio. The e€ect of 3d electron screening on 3p electrons which leads to a change in the Kb-to-Ka ratio was also estimated by Arndt et al. [1] and Brunner et al. [32]. The changes in the 3d electron population for Cr, Mn and Co in di€erent compounds (with respect to those for the pure metals) have been evaluated by comparing the measured Kb-to-Ka intensity ratios for the compounds and pure metals with the predictions of MCDF calculation for various valence electronic con®gurations. These changes are given in the last column of Table 1. For explaining the results of changes in the 3d electron population of all the transition metals in their compounds, one can either consider the rearrangement of electrons between 3d and 4s states of the transition metal or transfer of electrons from the 3d state to the ligand atom or vice versa. By comparing the results of the sulphide and selenide compounds separately we see that although in the sulphides of Mn and Co we see a similar change of decrease in the Kb-to-Ka ratios over their pure metal values, we do not see the same kind of similarity for selenide compounds of Cr and Mn. In fact we see opposite changes for the selenide compounds which seems to be very interesting. This may be partly because of anomalous behaviour of rearrangement of electrons between the valence states of Cr metal in the compound as it happens in the free atom. The d±p
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hybridization e€ect which is responsible for a possible covalent bonding in the compound was not taken into account in our model theoretical calculation. This may be partly responsible for the increased Kb-to-Ka ratio of Mn in MnSe and a comparison of the results of MnS and MnSe suggests that the nature of covalent bonding in MnSe is stronger than that of MnS. Increase in the Kbto-Ka ratio due to d±p hybridization e€ect [10] can be anywhere between fraction of a per cent to a few percent depending upon the compound. However, it is di�cult to say how much is the contribution of d±p hybridization e€ect for the increased Kb-to-Ka ratio seen in the case of MnSe. This will require a calculation which is beyond the scope of the present work. 5. Conclusions The in¯uence of chemical e€ects on the Kb-toKa ratios of Cr, Mn and Co has been observed in the compounds of CrSe, MnSe, MnS and CoS. Although the results of sulphide compounds show similar behaviour, the results of CrSe and MnSe show opposite behaviour in the change of Kb-toKa ratio. This opposite behaviour may partly be attributed to anomalous rearrangement of electrons between the valence states of Cr metal in the compound with regard to electron occupation of the 3d state as it happens in the case of free atom. The results of MnS and MnSe suggests that the nature of covalent bonding in MnSe is stronger than that of MnS. Acknowledgements The author M. Polasik would like to thank M. Lewandowska and F. Pawlowski for helpful discussions. The authors S. Raj and H.C. Padhi are grateful to Council of Scienti®c and Industrial Research, India, for the partial ®nancial support for the work. This work was also supported in part by the Department of Science and Technology, Government of India and the Polish Committee for Scienti®c Research (KBN), grant No. 2P03B 019 16.



448



S. Raj et al. / Nucl. Instr. and Meth. in Phys. Res. B 160 (2000) 443±448



References [1] E. Arndt, G. Brunner, E. Hartmann, J. Phys. B: At. Mol. Phys. 15 (1982) L887. [2] E. Lazzarini, A.L. Lazzarini-Fantola, M. Mandelli Battoni, Radiochem. Acta 25 (1978) 21. [3] B. Paccimazzili, D.S. Urch, Innershell and x-ray Physics of Atoms and Solids, Plenum, New York, 1981, p. 741. [4] Y. Tamakai, T. Omori, T. Shiokawa, Radiochem. Radioannal. Lett. 20 (1975) 225. [5] Y. Tamakai, T. Omori, T. Shiokawa, Radiochem. Radioannal. Lett. 37 (1979) 39. [6] C.N. Chang, S.K. Chiou, C.L. Luo, Solid State Commun. 87 (1993) 987. [7] A. Kuckukonder, Y. Sahin, E. Buyyukkasap, A. Kopya, J. Phys. B 26 (1993) 101. [8] H.C. Padhi, C.R. Bhuinya, B.B. Dhal, J. Phys. B 26 (1993) 4465. [9] C.N. Chang, C. Chen, C.C. Yen, Y.H. Wu, C.W. Wu, S.K. Choi, J. Phys. B 27 (1994) 5251. [10] T. Mukoyama, K. Taniguchi, H. Adachi, Phys. Rev. B 34 (1986) 3710. [11] H.C. Padhi, B.B. Dhal, Solid State Commun. 96 (1995) 171. [12] I.P. Grant, B.J. McKenzie, P.H. Norrington, D.F. Mayers, N.C. Pyper, Comput. Phys. Commun. 21 (1980) 207. [13] B.J. McKenzie, I.P. Grant, P.H. Norrington, Comput. Phys. Commun. 21 (1980) 233. [14] K. Jankowski, M. Polasik, J. Phys. B: At. Mol. Phys. 22 (1989) 2369.



[15] A. Perujo, J.A. Maxwell, W.J. Teesdale, J.L. Campbell, J. Phys. B: At. Mol. Phys. 20 (1987) 4973. [16] J.H. Sco®eld, Phys. Rev. A 10 (1974) 1507. [17] S. Raj, B.B. Dhal, H.C. Padhi, M. Polasik, Phys. Rev. B 58 (1998) 9025. [18] S. Raj, H.C. Padhi, M. Polasik, Nucl. Instr. and Meth. B 145 (1998) 485. [19] S. Raj, H.C. Padhi, M. Polasik, Nucl. Instr. and Meth. B 155 (1999) 143. [20] C.R. Bhuinya, H.C. Padhi, J. Phys. B: At. Mol. Phys. 25 (1992) 5283. [21] G. Paic, V. Pecar, Phys. Rev. A 14 (1976) 2140. [22] C.R. Bhuinya, H.C. Padhi, Phys. Rev. A 47 (1993) 4885. [23] B.B. Dhal, T. Nandi, H.C. Padhi, Nucl. Instr. and Meth. B 101 (1995) 327. [24] M.J. Berger, J.H. Hubbell (Eds.), XCOM programme, Centre for radiation research, National Bureau of Standards, Gaithersburg, MD20899, USA (unpublished). [25] J.H. Hubbel, NSRDS-NBS29 (unpublished). [26] Computer code NSCSORT (unpublished). [27] F.A. Babushkin, Opt. Spectr. 13 (1962) 77. [28] F.A. Babushkin, Acta Phys. Polon. 25 (1964) 749. [29] O. Bisi, C. Calandra, J. Phys. C 14 (1982) 5479. [30] A. Franciosi, J.H. Weaver, F.A. Schmidt, Phys. Rev. B 26 (1982) 546. [31] A. Neckel, P. Rastl, R. Eibler, P. Weinberger, K. Schwarz, J. Phys. C 9 (1976) 579. [32] G. Brunner, M. Wagel, E. Hartmann and E. Arndt, J. Phys. B: At. Mol. Phys. 15 (1982) 4517, and references therein.



























[image: Influence of chemical effect on the Kb-to-Ka X-ray ...]
Influence of chemical effect on the Kb-to-Ka X-ray ...












[image: Effect of Porogen Residue on Chemical, Optical, and ...]
Effect of Porogen Residue on Chemical, Optical, and ...












[image: Effect of irrigation water on physico-chemical properties ...]
Effect of irrigation water on physico-chemical properties ...












[image: Effect of Porogen Residue on Chemical, Optical, and ...]
Effect of Porogen Residue on Chemical, Optical, and ...












[image: Effect of Porogen Residue on Chemical, Optical, and ...]
Effect of Porogen Residue on Chemical, Optical, and ...












[image: The Kuleshov Effect: the influence of contextual framing ...]
The Kuleshov Effect: the influence of contextual framing ...












[image: The Kuleshov Effect: the influence of contextual framing ...]
The Kuleshov Effect: the influence of contextual framing ...












[image: The Effect of Crossflow on Vortex Rings]
The Effect of Crossflow on Vortex Rings












[image: The Effect of Crossflow on Vortex Rings]
The Effect of Crossflow on Vortex Rings












[image: On the Influence of Sensor Morphology on Vergence]
On the Influence of Sensor Morphology on Vergence












[image: Study on the influence of dryland technologies on ...]
Study on the influence of dryland technologies on ...












[image: Effect of Chemical Speciation on Toxicity of Mercury to ...]
Effect of Chemical Speciation on Toxicity of Mercury to ...












[image: Effect of Chemical Speciation on Toxicity of Mercury to ...]
Effect of Chemical Speciation on Toxicity of Mercury to ...












[image: On the Effect of Bias Estimation on Coverage Accuracy in ...]
On the Effect of Bias Estimation on Coverage Accuracy in ...












[image: On the Effect of Bias Estimation on Coverage Accuracy in ...]
On the Effect of Bias Estimation on Coverage Accuracy in ...












[image: Influence of alloying effect on Kb/Ka X-ray intensity ...]
Influence of alloying effect on Kb/Ka X-ray intensity ...












[image: The effect of mathematics anxiety on the processing of numerical ...]
The effect of mathematics anxiety on the processing of numerical ...












[image: The effect of mathematics anxiety on the processing of numerical ...]
The effect of mathematics anxiety on the processing of numerical ...












[image: The effect of ligands on the change of diastereoselectivity ... - Arkivoc]
The effect of ligands on the change of diastereoselectivity ... - Arkivoc












[image: The Effect of Recombination on the Reconstruction of ...]
The Effect of Recombination on the Reconstruction of ...












[image: Mendelian Randomisation study of the influence of eGFR on coronary ...]
Mendelian Randomisation study of the influence of eGFR on coronary ...












[image: The Influence of Admixed Micelles on Corrosion Performance of ...]
The Influence of Admixed Micelles on Corrosion Performance of ...












[image: Influence of vermiwash on the biological productivity of ...]
Influence of vermiwash on the biological productivity of ...















Influence of chemical effect on the Kb-to-Ka x-ray ...






581770; fax: 91-674-581142. E-mail address: ... and then recorded in a Canberra PC based Model .... the 3d state as it happens in the case of free atom. 






 Download PDF 



















 102KB Sizes
 2 Downloads
 186 Views








 Report























Recommend Documents







[image: alt]





Influence of chemical effect on the Kb-to-Ka X-ray ... 

Influence of chemical effect on the Kb-to-Ka X-ray intensity ratios of Ti, V ... 91 67 581772; fax: 91 67 ..... [12] I.P. Grant, B.J. McKenzie, P.H. Norrington, D.F. May-.














[image: alt]





Effect of Porogen Residue on Chemical, Optical, and ... 

crete changes are observed: the redshift in the Siâ€“CH3 absorbance and a minimal H2O amplitude increase (around 3200 cmâˆ’1) pre- sumably due to an increase in the low-k pore radii after the He/H2. DSP plasma exposure. The observations are typical o














[image: alt]





Effect of irrigation water on physico-chemical properties ... 

sodium content of the irrigated surface soil, The total soluble salts of irrigation water were closely related with EC of SWE, soil suspension and also the sodium adsorption ratio (SAR) of irrigation water with SAR of the SWE, in all the samples anal














[image: alt]





Effect of Porogen Residue on Chemical, Optical, and ... 

Electrochemical and Solid-State Letters, 12 (8) H292-H295 (2009) ... XP system (MTS Systems Corporation) with a dynamic contact module and a continuous ...














[image: alt]





Effect of Porogen Residue on Chemical, Optical, and ... 

However, mass loss and reduction in bulk C concentration were observed. .... z E-mail: [email protected] .... The mass of low-k films is reduced as.














[image: alt]





The Kuleshov Effect: the influence of contextual framing ... 

Aug 16, 2006 - 1 (a) Schematic illustration of the paradigm. Participants were ..... L insula. 3.73. Ð�50. 24. 6. Main effect of positive context minus neutral context.














[image: alt]





The Kuleshov Effect: the influence of contextual framing ... 

Aug 16, 2006 - the storage and recall of contextual information, particularly ..... Rolls, E.T., Browning, A.S., Critchley, H.D., Inoue, K. (2005). Face-selective.














[image: alt]





The Effect of Crossflow on Vortex Rings 

The trailing column enhances the entrainment significantly because of the high pressure gradient created by deformation of the column upon interacting with crossflow. It is shown that the crossflow reduces the stroke ratio beyond which the trailing c














[image: alt]





The Effect of Crossflow on Vortex Rings 

University of Minnesota, Minneapolis, MN, 55414, USA. DNS is performed to study passive scalar mixing in vortex rings in the presence, and ... crossflow x y z wall. Square wave excitation. Figure 1. A Schematic of the problem along with the time hist














[image: alt]





On the Influence of Sensor Morphology on Vergence 

present an information-theoretic analysis quantifying the statistical regu- .... the data. Originally, transfer entropy was introduced to identify the directed flow or.














[image: alt]





Study on the influence of dryland technologies on ... 

Abstract : A field experiment was conducted during the North East monsoon season ... Keywords: Sowing time, Land management, Seed hardening and Maize ...














[image: alt]





Effect of Chemical Speciation on Toxicity of Mercury to ... 

uptake models propose that mercury permeates the cell membrane either ... Corresponding author phone: (310) 267-5365; fax: (310) 206-. 2222 ..... (version 2).














[image: alt]





Effect of Chemical Speciation on Toxicity of Mercury to ... 

Los Angeles, California 90095-1593. While it is known that ..... 2001, 73. (3), 368-373. (22) Jang, A.; Bishop, P. L.; Okabe, S.; Lee, S. G.; Kim, I. S. Effect of.














[image: alt]





On the Effect of Bias Estimation on Coverage Accuracy in ... 

Jan 18, 2017 - The pivotal work was done by Hall (1992b), and has been relied upon since. ... error optimal bandwidths and a fully data-driven direct plug-in.














[image: alt]





On the Effect of Bias Estimation on Coverage Accuracy in ... 

Jan 18, 2017 - degree local polynomial regression, we show that, as with point estimation, coverage error adapts .... collected in a lengthy online supplement.














[image: alt]





Influence of alloying effect on Kb/Ka X-ray intensity ... 

Corresponding author. Tel.: +48 56 6114305; fax: +48 56 ... ones for free atoms. With the exception of the .... and then recorded in a Canberra PC based Model.














[image: alt]





The effect of mathematics anxiety on the processing of numerical ... 

The effect of mathematics anxiety on the processing of numerical magnitude.pdf. The effect of mathematics anxiety on the processing of numerical magnitude.pdf.














[image: alt]





The effect of mathematics anxiety on the processing of numerical ... 

The effect of mathematics anxiety on the processing of numerical magnitude.pdf. The effect of mathematics anxiety on the processing of numerical magnitude.pdf.














[image: alt]





The effect of ligands on the change of diastereoselectivity ... - Arkivoc 

ARKIVOC 2016 (v) 362-375. Page 362. Â©ARKAT-USA .... this domain is quite extensive and has vague boundaries, we now focused only on a study of aromatic ...














[image: alt]





The Effect of Recombination on the Reconstruction of ... 

Jan 25, 2010 - Guan, P., I. A. Doytchinova, C. Zygouri and D. R. Flower,. 2003 MHCPred: a server for quantitative prediction of pep- tide-MHC binding. Nucleic ...














[image: alt]





Mendelian Randomisation study of the influence of eGFR on coronary ... 

24 Jun 2016 - 1Department of Non-communicable Disease Epidemiology, London School of Hygiene and Tropical Medicine,. UK. 2Department of Tropical Hygiene, Faculty of Tropical Medicine, Mahidol University, Thailand. 3Institute of. Cardiovascular Scienc














[image: alt]





The Influence of Admixed Micelles on Corrosion Performance of ... 

The Influence of Admixed Micelles on Corrosion Performance of reinforced mortar.pdf. The Influence of Admixed Micelles on Corrosion Performance of ...














[image: alt]





Influence of vermiwash on the biological productivity of ... 

room temperature (+30oC) and released back into the tanks. The agitation in .... The data were subjected to Duncan's .... In proc.2nd Australian Conf. Grassl.


























×
Report Influence of chemical effect on the Kb-to-Ka x-ray ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















