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Questions you have asked

You have asked 7 questions so far.

	305
	(paper 4398)
	Discussion of paper number: 4398 
Addressed to: Dr Franklin John 

Kindly attend to the contents of attached MS WORD document where the keywords as below have been elaborated. 

Sankarampadi ARAVAMUDHAN 



how do you ensure the copolymer you have is good enough for all delivery cases? Bioavailabity Download
	

	
	frank89ind@yahoo.com replies
	XXX YOUR REPLY HERE XXX 
1) Bioavailability-page 1-lines 13 to 15 
Pluronic copolymers are well characterized system for encapsulation and delivery of hydrophobic drugs. 
3) Shift in fluorescence spectrum- page 2-lines 26 & 27 
This shift may be due the result of change in micro environment of SCR7 within the hydrophobic core of micelles. 
4) Ability of P123 in encapsulating the drug-page 3 lines 5 & 6 
"Large amounts".... 
This is in accordance with the statement in point 2 
"in vivo applications"... 
Extensive in vivo study is published in the paper 
Franklin John et al Macromol. Biosci. 2014, DOI: 10.1002/mabi.201400480
	

	405
	(paper 4417)
	Discussion of paper number: 4417 

Addressed to: Professor Dr Debabrata Goswami 


Keywords: What are the pulse widths? You mentioned a picosecond delay. pulse was femtoseconds? Pulse train is in pico seconds? When Pulse 1 is excited pulse 2 also has some excition in the molecule? What about the lifetimes? 
Download
	

	There are no replies so far

	413
	(paper 4389)
	Discussion of paper number: 4389 

Addressed to: Professor Dr Ashok Kumar Mishra 


Keywords: diphenyl diene. Delocalisation. Could the excited energy required be accounted for entirely by the destabilisation or is there a structural change in the excimer state. Out of plane. Constrain the extended delocalisation of the entire molecule? Delocalisation stabilised. 
Download
	

	
	mishra@iitm.ac.in replies
	We believe that there is no structural change in the molecule that aggregates in water-MeCN solvent mixtures and shows static excimer emission.
	

	709
	(paper 5027)
	Question number: 709 

Discussion of paper number: 5027 



Addressed to: Professor Shaul Mukamel, Professor Siva Umapathy, Professor Dr R J Dwayne Miller 

Find a MS WORD document attached 
Sankarampadi Aravamudhan 

Keywords: time resolved experiments. Radiate. The state that specific two state where transition takes place. Specific time for transition to complete. Transition probability will be time transit. Pulse shorter compared to transition time. Bandwidth. Se 

Additional remark: 

In the context of Dawney Miller's question to "every one" Question No.606 
I have mentioned the natural line width and indicated the inhomogeneous 
width due to overlap of lines. 

However, having to be contended with the qualitative assertion of instantaneity 
of event without evidencing that this "instantaneity" means a time scale severa 
orders of magnitude less than the ultra fast pico/femto/atto seconds regime 
may not be scientific intellectually even if it sounds as much unknown as 
origin of universe or of life on planet earth. 
Download
	

	
	smukamel@uci.edu replies
	XXX YOUR REPLY HERE XXX 
This question should only be asked in the context of a specific experimental observable.Otherwise it 
is a philosophical issue.The absorption line shape involves two interactions with the radiation field and their separation is controlled by the dephasing time(the inverse line width).This can be interpreted as the time it takes to absorb the photon.Other measurements can be controlled by different processes.
	

	
	dwayne.miller@mpsd.mpg.de replies
	The above discussion is all perfectly fine. The only comment I can make is that the use of lasers, and therein coherent radiation, does not imply that one is not in the perturbative limit as you seem to imply. With lasers it is possible to go to very high peak powers and couple many electronic states together in a nonstationary superposition that creates interferences that do not reflect the intrinsic dynamics of the individual states (in terms of nonradiative transitions). This feature of laser radiation is explicitly used in the Coherent Control (see the work of Brumer and Shapiro). However, it is rather straight forward to control the intensity to be in the weak field limit. In this perturbative limit, one can use very short laser pulses with an appropriate bandwidth to probe the states of interest. For transform limited pulses, the different Fourier components of the pulse all have the same phase relationship at the carrier central wavelength to give the minimum pulse duration for a given bandwidth. If the laser bandwidth is larger than the spectral width of the transitions of interest, the pulse will be shorter than the intrinsic molecular dynamics of interest. One does not change the light-matter interaction. The Hamiltonian describing the perturbation by the field is exactly the same as for the weak CW light condition, with the exception that the frequencies now have a common phase factor. This allows one to prepare the initial state as you describe and watch in the time domain the very processes you show in your figure. The information content is the same in both cases. Please note that the dynamics you depict in the figure contribute to the spectral linewidth in the frequency domain spectrum collected using CW excitation, which can be thought of as uncertainty broadening or more microscopically as relaxation induced Fourier components to the induced polarization in the medium. In this regard, the equivalence of frequency domain spectroscopy and time domain spectroscopy has been well established. The two methods of probing the system response are Fourier transforms of one another. (See the work by Loring and Mukamel on a similar issue raised in comparing time domain and frequency domain Coherent Anti-Stokes Raman, JOSA B, Vol. 3, Issue 4, pp. 595-606 (1986). Here the issue was whether the nonlinear aspects of the excitation could yield more information on homogeneous linewidths. The equivalence of time domain and frequency domain for the same excitation processes was shown in this paper.) 

The attraction of using femtosecond pulses is that it lets you separate different possible pathways in the time domain, which becomes important if there are intermediate states and the time ordering of the relaxation pathways is key to understanding the molecular photophysics or photochemistry. 
	

	814
	(paper 1)
	Discussion of paper number: 5029 



Addressed to: Professor Martin Zanni 



Keywords: what frequency do you have separation in your setup? 2d-sfg local oscillator can be the same as the signal? Download
	

	
	zanni@chem.wisc.edu replies
	Generally speaking, the local oscillator should be the same frequency as the signal that is emitted from the sample. For 2D IR spectroscopy, that means that the local oscillator is identical to any of the three pulses preceding it and so can be easily generated with a beam splitter. For SFG, it is a little more difficult, because the emitted signal is at shorter wavelength than any of the excitation pulses. Thus, the local oscillator needs to be generated by summing the visible and infrared excitation pulses, similar to the SFG process of the sample itself, but using some other material with a nonresonant response so that the local oscillator does not contain molecular signals but is just a short and smoothly varying envelope. One can use a non-linear crystal or even a piece of quartz. In the experiment that I presented in this Faraday Discussion, we used the gold substrate under the sample to generate the local oscillator. Not only does it provide a nice pulse at the correct frequency, but the local oscillator is also aligned with the signal.
	

	822
	(paper 5018)
	Discussion of paper number: 5018 



Addressed to: Dr Robert Pal 



Keywords: resolution, is there a convention, contour maps, at certain crossectional levels, you take one slice, at what level do you define resolution? 

Download
	

	
	robert.pal@dur.ac.uk replies
	In this form of structurally modulated enhanced confocal microscopy the achieved 2 fold improvement in x/y (lateral) resolution allows the user to harness the advantages presented by the variable confocal pinhole of the system and set it to corresponding airy disk size which will result in 2 fold improvement in optical sectioning and subsequent z (axial) resolution. Any observed Z saturation could also be eliminated if needed by a set 10% overlap in z sections applying a cross section eliminating algorithm, although due to the default line averaging nature of the set up this has not been needed. 
	

	328
	(paper 4365)
	I refer you to the "coarse graining" technique in Computational Chemistry by Warshel and co-authors1 and the Nobel Lecture of ARIEH WARSHEL 
on multiscale modelling in computational chemistry. 2 

The techniques described by Jonathan are similar to the discrete lattice sum in the immediate vicinity and applying continuum description with effective parameters substituted. Clausius-Mosetti equation is a well known context.3-5 

Also consider the contents of the MS Word document in which I have made reference to specific water interactions with biological sites and the general bulk water disposition. 
1. Shina C.L. Kamerlin, Spyridon Vicatos, Anatoly Dryga, and Arieh Warshel, Coarse-Grained (Multiscale) Simulations in Studies of Biophysical and Chemical Systems, Annu. Rev. Phys. Chem. 2011. 62:41–64 
2. A. Warshel, Multiscale Modeling of Biological Functions: From Enzymes to Molecular Machines (Nobel Lecture), Angew. Chem. Int. Ed. 2014, 53, 10020 – 10031 
3. http://nehuacin.tripod.com/id5.html 
4. http://nehuacin.tripod.com/sitebuildercontent/sitebuilderpictures/abstract_45pc.jpg 
5. http://nehuacin.tripod.com/sitebuildercontent/sitebuilderpictures/358_18april2008.jpg 
Download
	

	
	joe.skelton1@gmail.com replies
	Thankyou for your comment, and for these interesting references. I think the techniques presented therein are essential components in "multiscale" modelling, a research direction which is increasingly being explored in the theoretical literature. This puts a broader perspective on the work presented in our paper: whereas our focus here was really on describing the properties and behaviour of the component species in a molecular crystal, one can see how this information might ultimately be used to build a coarse-grained model to look at larger-scale behaviour, such as the nucleation and spread of the excited-state species within the crystal lattice. 
	


These questions have been addressed to everyone

	228
	arunan@ipc.iisc.ernet.in asks (paper 4402)
	Is roaming limited to unimolecular reactions? In a bimolecular reaction, the transition state would not have any 'life time' by definition and it would not support roaming by an atom or a group of atoms. If that were to happen, there needs to be a long-lived intermediate and then one can think of it again as a unimolecular reaction of this 'complex'.

	
	
	[Reply] 

	
	kclin@ntu.edu.tw replies
	Please see response in the attached file. Download

	
	vincenzoaquilanti@yahoo.it replies
	Please see file provided by Professor Dr King-Chuen Lin for our joint response.

	231
	zanni@chem.wisc.edu asks (paper 1)
	I presented a technique from a published paper of mine (Gecko Zanni, J Chem Phys 137, pages 184202, 2012) that allows one to measure the absolute transition dipoles of transitions by taking the ratio of 1D and 2D spectra. The absolute transition dipole strength is a measure of exciton delocalization. Would it be useful to apply this approach to polymers like presented by Ken Ghiggino? 

	
	
	[Reply] 

	
	saravamudhan@hotmail.com replies
	XXX YOUR REPLY HERE XXX 

I would appreciate if I can get a copy of your Paper: 
Gecko Zanni, J Chem Phys 137, pages 184202, 2012 

At present my access to onle journal resources is limited 
due to the nature of ISP services. 

Thanks. 

Sankarampadi Aravamudhan Download

	
	ghiggino@unimelb.edu.au replies
	This approach would certainly be worth looking into to see if it can provide additional information.

	426
	priyadarshiroychowdhury@yahoo.in asks (paper 4417)
	Q. No. 4. If we use different pulse on photon excitation, could you suggest whether the response to the dyes that you have used in this work will monotonically increase or decrease?

	
	
	[Reply] 

	429
	priyadarshiroychowdhury@yahoo.in asks (paper 4417)
	Q. No. 7. What filters have you used in delaying the pulses? What will happen if the pulse is not delayed using interferometer? Could you explain what will be the effect if the pulses are delayed in the femto-second range rather than a pico-second range delay?

	
	
	[Reply] 

	430
	priyadarshiroychowdhury@yahoo.in asks (paper 4417)
	Q. No. 8. What will be the effect on the resolution in laser microscopy in using the multifocal system rather than a confocal system?

	
	
	[Reply] 

	433
	priyadarshiroychowdhury@yahoo.in asks (paper 5019)
	Q. No. 11. Beyond AFM what can be done in the crystal structure analysis with respect to different techniques available till date that could give the maximum possible structural information of a compound?

	
	
	[Reply] 

	435
	himanimedhi4@gmail.com comments (paper 1)
	As per the figure 7 of the paper the 177/4338, the material is highly porous and porosity obviously plays an important role in selective catalysis. But in the paper 177/4338, the author haven’t mention about the pore size of the material. To be a good quality paper it should be mentioned.

	
	
	[Reply] 

	435
	himanimedhi4@gmail.com comments (paper 1)
	As per the figure 7 of the paper the 177/4338, the material is highly porous and porosity obviously plays an important role in selective catalysis. But in the paper 177/4338, the author haven’t mention about the pore size of the material. To be a good quality paper it should be mentioned.

	
	
	[Reply] 

	435
	himanimedhi4@gmail.com comments (paper 1)
	As per the figure 7 of the paper the 177/4338, the material is highly porous and porosity obviously plays an important role in selective catalysis. But in the paper 177/4338, the author haven’t mention about the pore size of the material. To be a good quality paper it should be mentioned.

	
	
	[Reply] 

	606
	dwayne.miller@mpsd.mpg.de asks (paper 4422)
	Comment/Question: 606 
To help the discussion and to illustrate the intellectual challenges of this topic, it is important to realize that DNA needs to have some degree of what is called “radiation hardening” to minimize UV induced damage. DNA is the "hard drive backup" for the cell. The genetic code gives the instruction set for replication that would be lost with UV induced damage to DNA, e.g. in the formation of T-T dimers. The cell has developed an elaborate correction mechanism based on DNA photolyase but there was also early evidence that DNA was intrinsically immune to UV induced damage or is inherently radiation hardened. Early studies based simply on fluorescence quantum yields on individual bases showed there was essentially no fluorescence (10-4 or less) [1] and by extension even smaller fluorescence quantum yields would be expected for DNA. The typical radiative rate for molecules representative of nucleotides would put the excited state lifetime on the picosecond timescale. At this time, the energy gap law for nonradiative relaxation was formulated. The extremely fast relaxation of the excited states of DNA was thought to proceed through the very high density of vibrational states within the low frequency modes of the DNA strand that would enhance the Franck-Condon factors (lead to resonant terms) connecting the S0 and S1 ground and excited states. The additional low frequency modes effectively create new vibrational relaxation pathways from that of the isolated nucleotide bases and this would reduce the excited state lifetimes further from estimates based on just the nucleotide bases. The excited state lifetimes of DNA strands would be expected to be subpicoseond based on fluorescent quantum yields of the individual bases, with accurate fluorescence quantum yields under ambient conditions beyond detection capabilities at the time. This was the picture for many years. There was always the doubt (RJDM) that there were dark states that had gone undetected in the fluorescence studies. Then came the work of Kohler's group and others that did the first femtosecond studies of the isolated DNA bases to fully characterize the excited state dynamics (see reference 1 in this paper). The individual nucleotide bases showed extremely fast excited state relaxation processes on the picosecond to sub-ps time scale, corroborating the early fluorescence quantum yield studies. For a rigid molecular system, this observation is in violation of the classical energy gap law as formulated based on measurements of cyclic aromatic systems. (It is interesting to speculate how the theoretical developments would have advanced with this glaring exception to the breakdown in the formation of Franck-Condon overlap or nuclear wavefunction overlap between coupled electronic states was fully appreciated at the time.) These observations have led to a much improved understanding of the electronic structure of the DNA bases in which conical intersections provide the very fast nonradiative relaxation. 

At this point, the state of affairs in understanding DNA photophysics seemed to be secure. The DNA bases themselves exhibited extremely fast nonradiative relaxation to provide the inherent radiation hardening against UV induced damage. The fully DNA single and/or double strand structure was not essential to provide new nonradiative relaxation channels to quickly dissipate the UV generated excited states. This present paper represents yet another new twist in the DNA story. The high level time dependent ab initio calculations find evidence for excimer and charge transfer (CT) states that necessarily involve very reactive photointermediates. Experimentally there is recent evidence for long lived excited states on the 10-100 ps timescales based on ground state recovery studies of model oligomers of DNA ( see for example cited references 1, 6 and 60, 77). These excited state dynamics are 1-2 orders of magnitude slower than observed for individual bases. On a preliminary basis, my group has recently completely a series of 2D UV studies of DNA with sufficient bandwidth in the UV range. The advantage of 2D spectroscopy is that the spectra remove inhomogeneous broadening and it is possible to directly observe coupled states that would be hidden in these previous studies. We find evidence for the very CT states predicted by this work. Such states would be much more reactive than other possible excited state intermediates. One can understand this based on the close proximity of the nucleotides within the DNA chain that open up electronic coupling between the excited state of adjacent bases both for excimer formation and for electron hopping and the ground valence states for hole hopping. This interaction will lead to very rapid charge separation and the creation of very reactive intermediates – the very thing DNA needs to avoid. It appears DNA still holds some surprises. 

With this above narrative on the key issues in understanding DNA photophysics, what do you think are key questions regarding the excited state dynamics of DNA that may be probed by 2D methods or others? Are the initial ultrafast processes the relevant photophysics to understand the presumably inherent UV protection of DNA (now in question)? 

1.M. Daniels and W. Hauswirth Science, Vol. 171 (3972), 675-677, 1971. 

	
	
	[Reply] 

	
	saravamudhan@hotmail.com replies
	In the variety of pulse experiments in the u.v, Vis, and i.r region of electromagnetic spectrum, 
what was obviously a prime concern was about the time scales (slow or fast) of relaxation processes. 

The spontaneous emission is a radiative relaxation and with Internal Conversion and Inter system crossings preceding the spontaneous emissions, the terms fluorescence, delayed fluorescence and Phosphorescence are applicable. All these are explainable when the excited state (population) occupation number has been changed due to the stimulated absorption. All these processes thus characterize the change in population differences between lower ground state and higher excited state. 
If the population differences have to be altered, then the stimulated absorption must have resulted in a transition to account for the electron to have made a complete transition. 

The induced (stimulated) transition probabilities depend on the radiation power experimentally applied. The reciprocal of transition probabilities are the time of transit of electron under perturbation. 

If the Transition times corresponding to induced transitions are larger than the pulse widths, then the perturbation lasts for times less than the time required for the electron to make a transition to the other level and thus non-stationary sates are created which radiate with characteristic decoherent times. This decoherent process is not appropriately described by population difference changes. May be these decoherence times characterize the homogeneous line broadening or what is referred to as natural line width spectroscopically. And this lifetime and the decoherence times are related by uncertainty relation to the line widths. 

Whereas the relaxation time which governs changes in population differences are to be reckoned among processes which couple the molecule to the medium degrees of freedom and the fluctuations induce these relaxations. These two kinds of relaxation times are well distinguished in the time scales of magnetic resonance experiments. This difference between the magnetic resonance descriptions under pulsed excitations and the optical transients were highlighted in the early papers by AH Zewail and RG Brewer. 

When ultra fast events under high power laser pulses are concerned, it is yet to be reconciled as to the distinction between the decoherence and consequent radiation transients and the transients of the type which arise by spontaneous emissions. 

Additional comment: 

The paper 4422 deals with "deactivation pathways". 

To this context it is my current appreciation of the situation that unless 
the processes resposible for the occurrence of transients in the ultra fast 
regimes, on the basis of such transients the inferences for the chemical 
dynamics and biological functions would entail much ambiguities. 
I quote for this context the satement on pag-3- of the attached article. 

"But this was exactly what Ahmed Zewail set out to do. He had realised, from an 
experiment in the 1970-ies on anthracene molecules at low temperature, that 
molecules could be brought to vibrate in pace. ‘Coherent preparation’ of a sample 
system is thus a key point in all his experiments. We shall return to this concept." 

For most of the contexts it is to be quite clear as to whther the relevant transient 
time constant is due to the Decohenrence phenomenon or the spontaneous emission. 
Probably the two processes are distinctly different. 

If I remember it properly, it was during the question No 709 (paper5027) 
that I was to remain contended with the staement of transitions 
occurring "instantaneously" when I was enquiring about the time scales 
of excitation/emission processes. And, it is the point which again 
had to be raised for the comment/question 606. 
And this word "instantaneous" occurs in the poster P30. 

	
	artur.nenov@unibo.it replies
	The mechanism explaining the existence of the long-lived signal in DNA polynucleotides and the nature of the excited state associated with it has been eagerly debated in the recent years. Both theoretical and experimental studies favor different hypothesis. A summary of the latest results can be found in the paper submitted by us in for this Faraday meeting. 
We believe that 2D electronic spectroscopy (2DES) has the best prospects to link the long lifetime to a particular mechanism. The main goal of our paper is to demonstrate that every deactivation channel in DNA has its characteristic spectroscopic fingerprints in a 2D spectrum as a direct consequence of the different electronic nature of the excited states and the ability of 2DES to disentangle population transfer between excited states populated upon UV radiation. These fingerprints relate to the excited state absorption (ESA) and stimulated emission (SE) bands. Ab initio theoretical simulations, as the ones performed in our group (J. Phys. Chem. B 2014, 118 (28), 8396-8405; ChemPhysChem 2014, 15 (15), 3282-3290), will help to identify such fingerprints which has a twofold benefit: first, they can serve as I guide for setting up 2DES experiments through identifying spectral windows of interest; and second, they will aid the interpretation of the 2D spectra, with the ultimate goal to decipher the nature of the electronic states involved in the formation and recovery of the long lived state. I would like to note that a sufficient bandwidth in the visible and UV is required in order to resolve the above-mentioned fingerprint bands. As demonstrated in our paper there exist bands which exhibit geometry dependent spectral shifts of several thousand cm-1, which qualifies them as excellent fingerprints, but poses a challenge for their experimental detection. It is, therefore, all the more pleasing to hear that broad bandwidths are already feasible in the UV as well. Related to this I would also like to draw your attention that our computational studies on aromatic compounds (adenine, indole, phenol, etc. [Comput. Theor. Chem. 2014, 1040-1041, 295-303, J. Phys. Chem. Lett. 2014, 5 (4), 767-771]) reveal a number of characteristic ESA bands which can be detected by probing in the visible. Therefore, I would encourage the realization of “two-color” experiments using narrowband UV-pump pulses and supercontinuum Vis-probe, as recently reported for example by the group of Riedle [New J. Phys. 2013, 15, 085016].

	713
	arunan@ipc.iisc.ernet.in asks (paper 4890)
	Prof. Heliwell in his talk mentioned about finding 'electron density within a molecule' by using X-ray methods. Two slides on the recent Atomic Force Microscope images of chemical bonds were shown at the end of this session. One of them (Zhang et al. Science, Vol. 342 no. 6158 pp. 611-614, 2013 DOI: 10.1126/science.1242603) had a beautiful image of a 'hydrogen bond'. This image has been questioned recently in another study by Swart and coworkers (Phys. Rev. Lett. 113, 186102, 2014) who have titled their paper as 'Intermolecular contact in AFM images without intermolecular bonds'. I welcome any comments about whether this question can be unambiguously answered by any of the techniques discussed in FD177. X-ray, attosecond...? 

	
	
	[Reply] 

	
	john.helliwell@manchester.ac.uk replies
	Thank you for drawing my attention to these two articles on AFM results. In the short time available to me set by the Faraday Discussion deadline I have looked to understand how AFM might allow quantitative structural chemistry studies (bond distances and angles having standard deviations that allow bond order discrimination for example). The two articles you quote seem not to provide such details. Nevertheless, from the reference list for the Phys Rev Lett article, I found the associated article:- 
Science 14 September 2012: Vol. 337 no. 6100 pp. 1326-1329 DOI: 10.1126/science.1225621 entitled "Bond-Order Discrimination by Atomic Force Microscopy" by L Gross et al 
Their abstract states "The greater electron density in bonds of higher bond order led to a stronger Pauli repulsion, which enhanced the brightness of these bonds in high-resolution AFM images. The apparent bond length in the AFM images decreased with increasing bond order because of tilting of the CO molecule at the tip apex. " These are certainly impressive studies by AFM. The AFM approach seems to allow a semi-quantitative scrutiny of the structural chemistry unlike crystal structure analysis by X-rays (or neutrons) where detailed molecular crystal structure refinement is undertaken and standard deviations on bond distances and angles in a molecule can be derived. [nb on a point of nomenclature standard deviations are now referred to as standard uncertainties]. 


