CC coherent and NC coherent can occur (CCpi+ or NC pi0) 

Interesting for nuclear effects, pi in nuclear medium. axial FF.

Data scaled assuming A1/3 dep. Most data is at high E > 2GeV

Diagrams cancel for isospin symetric model (same number p and n, lower diagrams disappear) First 2 cancel w/ each other. last diagram also small, less favored kinematically. Dominant is 3rd.

Only 1 FF left, C5A, 

Two diff't params already used for C5A.

BNL vs ANL again, show different preferences. coherent is very sensitive to C5A at q2 of 0.

pion is distorted in nucleus, so is delta. propegator is modified in medium.

now we can have Pauli blocking,  and also have self energy contributions

depending on density, and many body processes (delta can disappear can collide w/ 1 or 2 nucleons, source of imaginary part in our propegator) 

pi distortion done by replace plane wavebefore by wave function from KG equation w/ relatavtistic potential

Q) wave comes in, interacts w/ nucleus. How do you know there isn't more than 1 nuceon excited in nucleus. A) Do coherent sum so that you see not changed over all nucleons.

Effects of new model:

medium effects reduce the cross section 35%!

pion distortion shifts down the peak

eikonal apporx fails for ppi< 400 MeV (consider MB pis, this is in middle I think)

muon angular distn' relativly unaffected by medium, higher E nu means narrower angular dist'n. P = particpants. xsec goes like P^2/3

 For lead, symetric? nucleus, results at start might cause to deviate, but not expected to be large.

Note, there are differences (small)  in CC vs NC coherent.  Also interference terms from non zero q2 contributions? 

More clearly seen w/ nu vs anti nu, small diff, but larger forlighter nuclei (in heavier, even more forward peaked)

Alvarez's personal feeling is that two param I and II, truth somewhere in between.

Low E ANL n BNL are not compatible w/ each other. BNL larger, ANL smaller.

expreiment is more sensitive to this, more than incoherent. 

pion E (1-cos)  good to discriminate between coh and not 

also pion momentum dist'n, will help to discrimate between models. Any separation is model dependant. Q: What is least model dependant to get coherent fraction. Can measure T for CC, but NC is difficult.

Q: SciBar: can see light at vertex, can look at light there?

region where impt, forward dir, if you have other processes, incoherent pi+, not sure you can see extra excitation. pi forward, not so much E in p, n? if sharing over whole nucleus or nucleons

Usually we fit ppi and constrain MC; MB data prefers a softer dis'nt than Nuance predicts.

generators include R&S include pi but not delta in medium? Nuance does include some (DN -> NN, pi abs, and pauli blocking) and we aren't a factor of 3 too high. Theorists: include the deltas. 

Hugh: They do include pion scattering data?

Back to talk:

average energy of flux at 2GeV, many nu w/ higher E, our model should be checked. good to delta region but needs ?(some correction) for higher E. 

K2K: I result above bound set by them, but set II is above.  In case of K2K, coh. events have to be separated from pi+ prod. sample, and some non pi+ sample.xsec could be less than Impulse Approx, but larger than K2K limit.

MB: 14% compard to our 19% +/- 2-3%.

separation w/ res, coh, is model dependant before one is settled.

Conclusions: developed model, better at low and intermediate energies, include delta in medium, and pi distortion. 

nuclear effects whomp the xsec.

strong dep on C5A at origen.

14% predicted for MB.

experimental separation between coherent incoherent is model dependant.

incoherent == mostly resonant, but maybe more?

Alvarez defintion: initial events, delta excited, then decays, then anything can happen. 

also resonant contribution in background, pi+ through delta, but charge exchange to a pi0.

Not included in resonant but in background. Background not in Jon's 19%. Coherent / total then our denominator would get bigger.  Also, Alvaraz doesn't correct for the HE stuff, but it's small.

Q: Steve: model dependance of what's being fit to: probably we can try differen't models by reweighting.  how do you fix ppi then? ppi doesn't affect our coherent fits though.

Alvarez: if use set 2, reduce by a factor of 2, but other reduced by 1.5, doesn't change shape strongly. 

Q: Hugh: channels being interesting from nuclear physics standpoint. How would you disentangle nuclear effects? A: flux at HE atm is dicy, model needs imp. for minerva.

Q: uncertainties on p19?  able to constrain CC result, you get a NC one.

