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Abstract

@I‘he possibilities of the coherent bremsstrahlung (CB) polarimetry based on a
shape analysis of the intensity spectra are discussed within the calculation methods

presented. The influence 0 lifferent sources of uncertaint@ncluding the choice

of the atomic form-factors F) was analyzed. Fo@m working range of a CB

spectrum an absolute accuracy of polarimetr@‘ the level of 0.01-0.02 is r@able.
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1 Introduction

As i@ known the coherent bremsstrahlung of electrons in a crystal radia-

tor is a basic method f@roduction of@: intense, linearly polarized photon
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Richard T Jones
Polarimetry of Coherent Bremsstrahlung by Analysis of the Photon Energy Spectrum

Richard T Jones
change beginning sentence to
"A method of coherent bremsstrahlung (CB) polarimetry based on the analysis of the shape of the photon energy spectrum is presented."

Richard T Jones
replace "a different" with "a number of"

Richard T Jones
[comma]

Richard T Jones
[comma] and drop (AFF) 
(the CB acronym above is OK, but I think the AFF acronym is distracting in the abstract)

Richard T Jones
replace with "For a CB source consisting of a diamond radiator and multi-GeV electrons, an absolute .."

Richard T Jones
at the level

Richard T Jones
attainable

Richard T Jones
bremsstrahlung (spelling)

Richard T Jones
drop "as it is well known" and start with "Coherent bremsstrahlung of electrons in a crystal radiator is a well-known method for..."

Richard T Jones
the production

Richard T Jones
drop "the"


beams in the range of intermediate and high energ@ [1]. The @ent con-
struction and development of a new powerful electron accelerators, running at
high duty factors and intensities, creates a good opportunity for generation of
highly polarized CB photon beams at the existing or especially constructed
experimental facilities [2]. ’@s allows to reach a high statistical accuracy of
the data obtained, that in his turn assumes the need in a minimization of
the systematic uncertainties coming in particular from the polarimetry sector.
@ince CB experimental discovery in 60—ths,@; photon beams polarimetry has
been mainly based on the known simple correlation between the CB intensity
and polarization spectra [57° which allows to reduce the polarimetry to the
measurement and shape analysis of the intensity spectra (so called CBSA-
methods). A very few direct and precise measurements 01@3 CB polarization
were made exploitin@th electromagnetic or nuclear processes. The earliest
of them was carried out at DESY[4] fo@B peak energy of 2.05 GeV by means
og.muthal asymmetry measuremen@ﬁe’ coherent pair @,o—production
@1 a diamond crystal. The data obtained established a fairly good agreement
between @h methods of polarimetry, although no measure of quantitative
agreement has been presented.
@e data for a CB peak energy of 300 MeV were recently obtained using
@mlyzing power of @ coherent 7% production on a 4@5] are also in good
agreement with CBSA calculations, @hout however conclusions on the pre-
cision of calculation method which seems is better than 0.02-0.03. The use of
@mclear reactions fox@_e CB polarimetry is mainly restricted b@strong
decrease of t}@ross—sections with ph@ns’ ener@ms compared to @elec—
tromagnetic processes.
@he general restriction for the direct polarimetry methods follows both

from the low luminosity and analyzing power as well as from the need in


Richard T Jones
drop first period (.)

Richard T Jones
replace this sentence with:

"The availability of GeV-scale electron beams with steadily increasing quality and intensity has created opportunities for experiments that exploit secondary beams of polarized photons generated using the CB technique [2]."

Richard T Jones
replace this sentence with,
"Together with the improvements in the intensity and quality of the coherent bremsstrahlung beam has come increasingly stringent requirements on the degree of polarization of the beam and, in particular, on how well the polarization is known.

Richard T Jones
Beginning with the experimental discovery of the CB process in the 60's,

Richard T Jones
(drop "the") and replace with:

"the polarization of the coherent radiation was calculated based on the known theoretical correlation between..."

Richard T Jones
[3]. (new sentence here)
"By this approach, the task of polarimetry becomes the task of understanding and fitting the shape of the bremsstrahlung photon energy spectrum, which is known as CB shape analysis (CBSA)."

Richard T Jones
drop "the"

Richard T Jones
drop "both"

Richard T Jones
"a CB peak energy"

Richard T Jones
"an azimuthal..."

Richard T Jones
replace "in" with "of"

Richard T Jones
replace "pair photo-production" with "pair production"

Richard T Jones
replace "on" with "in"

Richard T Jones
replace "both methods of polarimetry" with
"the measured polarization and that inferred using a CBSA method, although ..."

Richard T Jones
"the analyzing..."

Richard T Jones
drop "the"

[yes, I know this is confusing ! ]

Richard T Jones
4He target [5]

Richard T Jones
Polarization data

Richard T Jones
, however without stating the uncertainty on the CBSA result which appears to be on the order of 0.02-0.03 or better.

Richard T Jones
drop "a"

Richard T Jones
drop "the"

Richard T Jones
replace "a strong decrease" with "the rapid decrease"

Richard T Jones
replace "photon's" with "photon"

Richard T Jones
[comma]

Richard T Jones
"as compared to incoherent processes."

(these are the real problem, small cross sections are OK if there is not much background.)

Richard T Jones
replace "the cross sections" with "coherent nuclear photoproduction cross sections"

Richard T Jones
(Please consider the following change of this paragraph.  I know it changes the meaning in a way, but I think it an improvement)

"Pushing the precision of CB polarimetry towards the percent level will require a combination of direct polarimetry measurements and CBSA, together with a quantitative understanding of the uncertainties of each.  Even in the presence of a polarimeter with a known analyzing power, a cross check using a CBSA  method is essential for substantiating a claim of 1-2% absolute polarization uncertainty."


the operation and maintenance of a dedicated setup@om the other hand
the measurements of a CB intensity spectra are always mandatory for the
monitoring purpose of the running experiments and allow to determine the
CB polarization in on-line mode of the operation,without additional apparatus
usage.

In this paper we @ﬂy present and discusst=4& CB polarimetry within the
CBSA methods both existing and developed at YERPHI as well as the need

in a new direct CB polarimetry.

2 @ethods of CB polarization calculations on the base of Intensity

spectra

@an introduction to this part Fig.1 shows the CB spectra of intensity
and polarization of a 4.5 GeV electrons shutting the diamond crystal near
the [100] axe. T@vvorking region (WR) around EP***=1.1 GeV is dominated
by contribution of the reciprocal lattice nodes (022), (044), (066), (088) with
the polarization vector perpendicular to the plane [p’eb_l)] (app. [b_l)b_g]) while
contribution of nodes (022), (044), (066), (088) and others with a polarization
value small in the WR is more pronounced at the end of a CB spectrum
as is seen in Flg@’l@ expressions foECB intensity and polarization are
presented in the Appendix 1.

@he CBSA methods @.inary use a @Jing of the measured CB spectrum
to the convolution of the theoretical intensity I'* (z,6,«) with the smearing

functio@'(&, «) according to equation:
199 () = / I™(2,0,0) W (6, a) dfda (1)

where z = E,/E, iErelative energy of the radiated photon and W (0, «)


Richard T Jones
replace this sentence with

" The CBSA method also provides a continuous monitor of the polarization during regular data collection periods, unlike direct methods which generally require the interruption of regular data collection for dedicated polarimetry runs.  CBSA relies only on data coming from the tagging spectrometer, without requiring any additional detector hardware or electronics than is essential to the operation of any tagged bremsstrahlung source.

Richard T Jones
drop "briefly"

Richard T Jones
replace the rest of the sentence with 

"a specific approach to CBSA that has been developed at YERPHI, and show how this method can reach a level of precision that is required for it to serve as an effective cross-check of direct polarimetry measurements at the level of 1-2%."

Richard T Jones
replace with "CB shape analysis methods"

Richard T Jones
drop "as an introduction to this part" and write opening sentence as:

"The CB intensity spectrum and polarization coming from 4.5 GeV electrons incident on a diamond crystal in a direction close to the [100] axis are shown in Fig. 1.  The kinematics of the bremsstrahlung process are shown in the inset (a), where angles $\theta$ and $\alpha$ define the incident electron momentum vector within the right-handed coordinate system formed by the three principal crystal axes of the diamond lattice $(\vec{b_2},\vec{b_3},\vec{b_1})$.  Panels (b) and (c) show the CB photon intensity and polarization spectra, respectively, for a crystal orientation that places the primary coherent edge at 1.3 GeV." 

Richard T Jones
replace sentence with " The secondary peaks appearing at simple multiples of the primary peak energy come from higher-order recurrences of the primary lattice vector (0,-2,2), while contributions from other lattice vectors appear superimposed upon each other in the region of the end point."

Richard T Jones
add new sentence here,

"The solid curves in Fig. 1 represent the theoretical intensity and polarization spectra under the assumption of a perfect crystal, perfect beam, and perfect resolution.  The dashed curves represent the deformation of the actual measured spectra from the ideal case, after realistic experimental conditions are taken into account."

Richard T Jones
add a new sentence here,

"One important thing to note in Fig. 1 is that, even though a single lattice vector may dominate in the vicinity of a peak in the intensity spectrum, contributions from the tails of all higher-lying peaks are also present and must be taken into account."

Richard T Jones
replace "a" with "the"

Richard T Jones
replace "The expressions" with "Analytical expressions"

Richard T Jones
drop "The"

Richard T Jones
replace "folding" with "fit'

Richard T Jones
(space)

Richard T Jones
the relative energy

Richard T Jones
replace "ordinarily" with "generally"

("ordinarily" implies that this is what other people do but not what we do, whereas "generally" suggests that we follow this general approach as well)


describes the influence oBdifferent experimental factors on the CB sp@a
shape, such as the angular divergence of the primary electrons, collimation of
the secondary photons, multiple scattering and no@erfectness of the crystal,
energy resolution of experimental setup @1.

The smearing function is parameterized in@e analytical forn@nd free

parameters are defined by means of the folding procedure@olarization of

experimental spectra is determined . according to the expression:

PR () = / P™(z,0,a) I*" (2,8, )W (8, @) dBda/ T (x) 2)
or

PP () = / 21 — )¢S (z, 8, @) W (8, ) dbda/ I (x) (3)

that follows from the definitions of the CB polarizatior@'th theoretical and
experimental[6,7] (see details in Ap _ghdixes Al, A2).

The quality of the @ir@nd therefor@ accuracy of the parametgls
@ned by correctness of the smearing model @lied and@ the right case
allows to reach the precision of 0.01-0.02 in a polarization values [8.9] @ow-
ever the evaluated precision does not imply the influence of a systematical
uncertainties either of the theoretical origin (f.e. the choice of the atomic
form-factors (AFF’s)) or the experimental one( unpredictable beam angular
structure, uncontrolled crystal damage and others). @

@We have investigated the achievable polarimetry precision and correspond-
ing impact of a relevant systematic uncertainties using methods presented

below.


Richard T Jones
imperfections

Richard T Jones
"etc." not "et.al."

Richard T Jones
spectral

Richard T Jones
drop "a"

Richard T Jones
replace "the" with "an"

Richard T Jones
"analytical form involving several free parameters that are adjusted during the fitting procedure"

("fitting" is what we mean here, not "folding".  Folding is another word for convoluting.)

Richard T Jones
add here,

"Once the function $W(\theta,\alpah)$ has been fixed, the polarization spectrum is determined..."

Richard T Jones
drop "then"

Richard T Jones
drop "both theoretical and experimental"

Richard T Jones
(spelling) "appendices"

Richard T Jones
replace "folding" with "fit to the intensity spectrum"

Richard T Jones
(comma)

Richard T Jones
replace "an" with "the"

Richard T Jones
(comma)

Richard T Jones
replace "defined" with "determined"

Richard T Jones
replace "applied" with "expressed by the analytical form of the function $W(\theta,\alpha)$,

Richard T Jones
replace "in the right  case" with 

"(comma) with an appropriate choice (comma) can attain the level required to extract the polarization $P^{exp}$ with a precision of 0.01-0.02 [8,9]. "

Richard T Jones
Replace this sentence with the following.

"Achieving a good fit, however, is not sufficient in itself to demonstrate an absolute precision on $P^{exp}$ at that order because $W(\theta,\alpha)$ is not the only source of error in Eq. 2.  The choice of the atomic form factor (AFF) that appears in the function $I^{th}(x,\theta,\alpha)$ can introduce systematic errors of theoretical origin.  Uncontrolled experimental factors such as unpredictable beam angular structure or crystal radiation damage can modify the theoretical functions $P^{th}(x,\theta,\alpha)$ and $I^{th}(x,\theta,\alpha)$.  These modifications may be such that it is possible by distorting $W(\theta,\alpha)$ to obtain a good fit to the intensity spectra while uncompensated deviations remain in the polarization."

Richard T Jones
(join this paragraph to the next sentence)

Richard T Jones
replace this sentence with:

"We present below two specific methods of CBSA analysis and investigate the effects of systematic uncertainties on the polarization obtained using these techniques under realistic experimental conditions."


3 Method 1

@ses the reconstruction of the smearing function by its Fourier decompo-
sition amplitudes defined through the Fourier spectra of the theoretical and
experimental intensities [8]@

The Elogy is based on the assumption that all experimental fact@
smearing out the theoretical spectra, can formally be p]@nted in a form of

the function which @‘s in the scale of the energy variable only. Thus @3

@nion (1) can be rewritten as@
199 (0) = [ I™(2)00 W (3w — 20) do (4)

where I'"(z)g o, = I""(x,0, a) is defined a@theoretical I@nsity spectrum for
@3 fixed values of crystal angles (6, «). CoBtness of the ideology is based on
a small differences between the CB spectra within the width of the smearing
function and possibility to express an angular variables through energy of

discontinuity [6]. I@Jalogy with equation (2) one can rewrite:
PO (a0) = [ P"(@)g,0 1" (2)0aWV (& = 20) di /17 o) (5)

The expression (4) is classified as a Fredholm’s integral equation of the first
type with the @lei Wz — xo) dependinﬁl a difference of the arguments
only and may be solved by means 01@3 integral Fourier transformation [10].
Making a Fourier tra@)rmation of both sides @q.(élg is easy to find out

the Fourier spectrum of the smearing function:
B = aeer iy 1) v ()

where @’(k),@(lﬂ) are the Fourier spectra of I¢*P(x) and I*"(z) respectively.

Usin@ inverse Fourier tra@mma‘cion one can reconstruct W(z).


Richard T Jones
replace this sentence with:

"Method 1 employs the Fourier convolution theorem to extract the experimental smearing function $W$ from the measured and theoretical intensity spectra [8]."

Richard T Jones
(no paragraph break, continue with next sentence here)

Richard T Jones
replace "ideology" with "idea"

Richard T Jones
"(no comma) which work to smooth out the sharp features seen in the theoretical spectra (no comma) can formally..."

Richard T Jones
replace "presented in a form of the function" with
"represented by a function"

Richard T Jones
replace "acts in the scale of the energy variable only" with

"which describes the distribution of the measured CB photon energy about its ideal theoretical value."

Richard T Jones
drop "the"

Richard T Jones
replace "equation (1)" with "Eq. 1." (no parentheses)

Richard T Jones
drop trailing "a"

Richard T Jones
replace "a" with "the"

Richard T Jones
intensity (do not capitalize)

Richard T Jones
drop "the"

Richard T Jones
replace this sentence with

"The validity of this idea rests upon the fact that, under normal experimental conditions, $W(\theta,\alpha)$ is effectively a delta function in $\theta$, and also that the sensitivity of $I^{th}(x,\theta,\alpha)$ to variations in $\alpha$ on the relevant scale comes almost entirely through its role in determining the position of the coherent edge $x_{max}$ [6].  Hence the reduction of Eq. 1 to Eq. 4 can be seen as the replacement of the theoretical function $I^{th}(x,\theta,x_{max})$ with $I^{th}(x-x_{max},\theta)$ followed by a trivial integral over $\theta$.  Under the conditions corresponding to the spectra shown in Fig. 1, this approximation amounts to a r.m.s.\ shape deviation of about 1% over a region of the spectrum that includes both the first and the second peaks in Fig. 1."

Richard T Jones
replace with,

"Similarly, Eq. 2 can be rewritten as: "

Richard T Jones
"kernel" 

Richard T Jones
"only on the difference of the arguments"

Richard T Jones
replace "by means of the integral Fourier transformation" with

"by means of Fourier transforms [10]."

Richard T Jones
transform, not transformation

Richard T Jones
in Eq. 4

Richard T Jones
replace "it is easy..." with

"the Fourier transform of the smearing function is given by:"

Richard T Jones
please use the "dual" symbol for all Fourier transform functions, as in \tilde{W}(k), \tilde{I}^{exp}(k) and so on...

Richard T Jones
replace with \tilde{} variants

Richard T Jones
replace with \tilde{} variants

Richard T Jones
the

Richard T Jones
transform


Substituting the expression for W (zx) into @(4)@8 may obtain the fol-

lowing expression for the polarization spectrum:

=

Per(z) = FPI(k) IS/ 17 () (7)

where @(k) is the Fourier spectrum of the product P (z)I™"(x).
As is seer@ﬁnal expression (7) uses the Fourier deBposition amplitudes
of the experimental and theoretical spectra only. There is no need@ other

informati@;hat is the @ble advantage of this approach.

4 Method 2 (si@liﬁed)

@Jased on two corrections introduced in the theoretical expression for P (z, 0, «)

(see A1.9). The first correction consists@ the replacement ogcoherent to un-

coherent ratio I¢°*(x, 6, agnc(mg its experimental value 3P = JeM-€2P () [ [ire-eap ()
[11] to account for the r@ive changes in the coherent to incoherent ratio in

the experimental spectrum due to th@ﬂuence of the smearing factors (see

Fi@:

P(-T, 0, a) = ?ﬁ_ x)wg (513, 0, a) ﬁewp

= [Cth(xa 0) Oj) /Bemp +1 (8)

where 1°M¢%P(z) and () are the normalized coherent intensities of the
experimental and theoretical spectra@ second one comes from the need to
account for the relative change in the (022) @,e contribution to the coherent
intensity due to the relatively strong smearing of its shape as compared t@

@eek]y distorted tails BM, 066, 088 and other @,es from the high energy
end @}B@correction factor is defined as a:

Clw) = 1+ (I(z) — I (2)) /I (z) )


Richard T Jones
Eq. 4

Richard T Jones
replace "one may obtain" with "leads to"

Richard T Jones
use \tilde{PI} here so the "dual" symbol covers the combination of P and I

Richard T Jones
use \tilde{} for all FT functions, and for the product PI use \tilde{PI} for the combination.

Richard T Jones
we are missing a factor of

1 / \tilde{I}^{th}(k)

here inside the square brackets in this equation.

Richard T Jones
the final expression in Eq. 7

Richard T Jones
replace "decomposition amplitudes" with "transforms"

Richard T Jones
replace "in" with "for"

Richard T Jones
(replace comma " , "  with semicolon " ; ")

Richard T Jones
replace "visible" with "apparent"

Richard T Jones
drop "(simplified)" unless we want to have another section where we describe the complete method.  I prefer just "Method 2".

Richard T Jones
Replace this sentence with,

"Method 2 is based upon the complete theoretical expressions for $P^{th}(x,\theta,\alpha)$ and $I^{th}(x,\theta,\alpha)$ (see App. 1.9), supplemented with two corrections."

Richard T Jones
change "in the replacement of" to "replacing"

Richard T Jones
change to "the ratio of coherent to incoherent intensity"

Richard T Jones
change "by" to "with"

Richard T Jones
replace "relative changes" with "apparent shifts"

Richard T Jones
replace "influence of the smearing factors" with "presence of extended tails on the smearing functions"

Richard T Jones
(space between Fig. and 1)

Richard T Jones
superscript instead of subscript here

 I^{inc}(x)

Richard T Jones
should be I^{coh}(x,\theta,\alpha)

Richard T Jones
should show all arguments:

I^{coh}(x,\theta,\alpha)

Richard T Jones
"The second correction comes..."

Richard T Jones
replace "node" with "lattice vector"

Richard T Jones
replace "a" with "the"

Richard T Jones
(spelling) "weakly"

Richard T Jones
"of the peaks from higher-order lattice recurrences (0,-4,4), (0,-6,6), (0,-8,8)"

[should use parentheses around each triplet]

Richard T Jones
"lattice vectors whose peaks appear at the ..."

Richard T Jones
"the CB intensity spectrum."

Richard T Jones
"The correction factor is defined as: "  (drop trailing "a")


where If°" is the calculated 022 n@’s contribution and introduced into the
expressions for the s@:ture functions (see A1.5,6,8).

The polarization in I@J is dominated b@ decreasing contribution@' a
@35 022, 044, 066, 088, while the tails of the r@as exited at the end 0@3
spectra give practically un@xrized contribution @VR and may be neglected
in ¢§ (A1.8). With these modiﬁcatior@m expression (8) may be used for

@arization calculation.

5 Scheme of culations

First of all the methods presente@’ere examined usir@'ariety of Monte-
Carlo(MC) simulated CB spectra for @ifferen@eak energies (z(g22) = 0.2 —
0.5), @mary for the conditions of@}/—Q beam line of YERPHI’s electron
synchrotron (E, =4.5 GeV, diamond crystal thickness 80um, beam effective
divergence app. 0.1 mrad, collimation 0.15 @Ld (hal@ aperture). In addi-
ti@aore distorted CB spectra were generated (collimation 0.3 @Ld, average
beam divergence 0.3-0.5 mrad) L¥ied to provide more CI‘@L] tests of the
Bala’cion methods presented.

As a first ste@ the polarization calculation the coherent theoretical spec-
trur@ds to be constructed for a given experimental spectrum according to the
expression for I*(x,0, o) (see (Al.@%)). The choice of a crystal azimuthal
angle 59 is fixed to 0.05 @) is d@ ed by the energy 0522) discontinuity
i@.eoretical spectrum, that may be approximated by t@entre of linear de-
crease in the right side of the experimental one (Fig.lb)@is worth to mention
the need in the careful construction of the theoretical spectrum in the case
of the strong photon beam collimation (6, < m/E,) that should be realized

within a known selection criteria of the contributing nodes in the reciprocal


Richard T Jones
replace "node's" with "lattice vector" (no possessive " 's ")

Richard T Jones
shape functions

Richard T Jones
the vicinity of the primary coherent peak

Richard T Jones
drop "a", replace "decreasing" with "diminishing"

Richard T Jones
replace "of a" with "from the"

Richard T Jones
"series of lattice vectors (0,-2,2) ..." 

[put parentheses around each]

Richard T Jones
"nodes exited" change to "peaks appearing..."

Richard T Jones
"the CB spectra"

Richard T Jones
replace "unpolarized" with "no"

Richard T Jones
replace "in WR" with "at intermediate x"

Richard T Jones
"(comma) the expression given in Eq. 8 is used..."

Richard T Jones
replace "polarization calculation" with "computing the polarization."

Richard T Jones
"presented above"

Richard T Jones
"a variety"

Richard T Jones
drop "a"

Richard T Jones
"primary peak energies"

Richard T Jones
drop "primary"

Richard T Jones
replace "a" with "the"

Richard T Jones
drop "of"

Richard T Jones
"(comma) CB spectra with higher degrees of distortion were generated ..."

Richard T Jones
"mrad" changes to "mr"

Richard T Jones
symbol for milliradians is "mr", change everywhere

Richard T Jones
change "aimed to provide" to "in order to provide"

Richard T Jones
replace "crucial" with "discriminating"

Richard T Jones
replace "calculation" with "CBSA"

Richard T Jones
replace "calculations" with "tests"

Richard T Jones
insert comma, delete "in the polarization calculation"

Richard T Jones
replace "has to be constructed for a given experimental spectrum according..." with "corresponding with a given experimental spectrum was constructed according..."

Richard T Jones
should be dash (-)

Richard T Jones
delete extra space after paren.

Richard T Jones
"rad" is a unit of exposure to ionizing radiation.  The symbol for radians is "r".

Richard T Jones
"defined" change to "determined"

Richard T Jones
insert "the" before (0,-2,2)

Richard T Jones
insert "the" before "theoretical"

Richard T Jones
replace "the center of linear decrease" with 

"the midpoint of the sloping right-hand edge of the peak in the experimental intensity spectrum (Fig. 1b).

Richard T Jones
rewrite this sentence as:

"It is worth mentioning that special care must be taken in the construction of the theoretical spectrum for the case where strong photon beam collimation $(\theta_k < m/E_0)$ is applied, in order to correctly include the contributions from all reciprocal lattice vectors that satisfy the known selection criteria [1]."


lattice space for the point-like crystal target [1].
The second in@rtan‘c step consists@ the evaluation and subtraction of
@ CB incoherent contaminatior@w need in this operation corresponds to
a possible in-consistence of incoherent background between theoretical and
experimental spectra due either to a crystal radiation damage or electron
beam touching the crystal’s holder or radiation background of accelerator. The
subtraction procedure is based ogassumption tha@e ratio of the integrated
coherent intensity for a wide regions of experimental spectrum 7°°P(z) is not
disturbed by smearing factors and kept equal to the same in theoretical one.
Using this assumptio@ is possible to subtract and control the value of the
incoherent contamination@w choice of the extended C'B regions around W R
(Tmin < T < Togg) and in the plato (0.65 < x < 0.8) is convenient for this
purpose (see Fig.1b)Fne relative weight of the coherent contamination in
plato region does not ordinary exceed 10-20% which allows a good sensitivity
of the mentioned ratio to the level of incoherent intensity subtracted. The
region 0@22, 044, 066 nodes with a visible shape’s distortion is appropriate
in the subtraction of the smearing function while the flat ones are weakly

distorted and not informative for this purpose.

@w equation (4) for the case of the incoherent component subtracted is

replaced by:
1o () = [ 1% (@)g.0 W (2 = 20) da adZh)

where [ C"h'e@'wh are the coherent intensities of experimental and theoretical

spectra@is assumed that W.(x — z9) = W(z — ) of equation (4).
Th@tegral Fourier transformation @1 was realized by means of the Fast

Fourier Tran@mation (FFT) algorithm [12] @miring N=2" p@ in the

@Jction discrete presentation. T@:hoice of N:64|§)ur case Bved to cover


Richard T Jones
drop "important" (because it implies that some previous or following steps are unimportant, which is not the case.)

Richard T Jones
"of", not "in"

Richard T Jones
replace "a CB incoherent contamination" with

"a possible incoherent contamination in the CB spectrum."

Richard T Jones
replace this sentence with:

"Some level of incoherent contamination is generally present under realistic experimental conditions, in addition to the intrinsic incoherent component in the CB spectrum itself.  Possible sources of this contamination include interactions of the tails of the electron beam in the crystal mount material, tails of the electron beam angular distribution, disoriented inclusions in the diamond crystal, and crystal  radiation damage."

Richard T Jones
change "a" to "the"

Richard T Jones
replace the rest of this sentence with:

"that the experimental effects which smear the theoretical spectrum to produce the experimental one do not appreciably affect the integral over a wide region of the spectrum, so that the integrals of $I^exp(x)$ and $I^th(x)$ should be the same."

Richard T Jones
replace the rest of this sentence with:

"it is possible to remove the incoherent contamination from the measured spectrum by subtracting the standard incoherent bremsstrahlung spectrum rescaled such that the integrals of $I^{exp}(x)$ and $I^{th}(x)$ are equal.

Richard T Jones
replace this sentence with the following:

To fix the normalization of the experimental and theoretical spectra, it is convenient to form ratios of spectral integrals and compare them, rather than comparing the integrals directly.  For this purpose, two regions of the CB spectrum are chosen for integration, the first being the region of the primary peak $x_{min} < x < x_{0,-2,2})$ and the second being the plateau region ($0.65 < x < 0.8$ in Fig. 1b)."

Richard T Jones
replace this sentence with

"The coherent component dominates in the first region, whereas it contributes only 10-20% in the plateau, so that the above-mentioned ratio has good sensitivity to a small incoherent contamination."

Richard T Jones
replace with

"of the peaks associated with lattice vectors (0,-2,2), (0,-4,4) and (0,-6,6) in Fig. 1b are visibly distorted by smearing effects and so are included in the subsequent analysis, while the higher-lying peaks are only weakly distorted and do not contain significant information for this purpose.  Once the correction for incoherent contamination is applied, only the region of the spectrum containing the primary peak and its most prominent recursions is considered in the shape analysis procedure."

Richard T Jones
Replace this sentence with,

"Once the incoherent contamination has been removed,  the relation between the experimental and theoretical intensity spectra, in analogy with Eq. 4, is:

Richard T Jones
kill one of the "(10)"

Richard T Jones
replace comma with "and"

Richard T Jones
replace sentence with:

"It is assumed that the function $W(x-x_0)$ is the same function as appears in Eq. 4."

Richard T Jones
replace "integral Fourier transformation" with

"Fourier transform integral"

Richard T Jones
drop "used"

Richard T Jones
change "transformation" to "transform"

(might as well do that everywhere)

Richard T Jones
points (plural)

Richard T Jones
change "requiring" to "which requires"

Richard T Jones
change "function discrete presentation" to

"discrete representation of the function"

Richard T Jones
replace "The choice" with "Our choice"

Richard T Jones
drop "in our case"

Richard T Jones
change "allowed to cover" with
"spans"


the region of the 022 and 044 @ms. Before@a start of a Fourier analyses,
the careful statistical smoothing of the regions of interest was realized, aimed
to prevent an excess of a high frequency components in the decomposition
spectra. Calculations @re been done for seven types of atomic form-factors

@owing to see the influence of the choice.

6 Results and discussion

The MC simulated CB spectra for I°*P(z) and P**?(z) ar@orresponding

@ta of the polarization obtained @hin é;hod 1 and 2 are shown in @2—4
for a different peak energies. are is seen a good agreement betweer@e MC
an@wthod 1 resu@avithin accuracy AP = 0.01 in the @L of Az/z < 0.6,
reaching 0.02 at the flat ends which are weakly distorted by smearing factors
and have a lo@veight in the units of Figure of MeB'PQ).

@ata within the method 2 agree as a whole satisfactorily WitBMC results
As is seex@n agreement is good at th@;ak energies above 1@32) > 0.3
and even better than v@in method 1 at the @; flat end of the WR.@Ae
deterioration is observed toward to the lower x corresponding to a smaller «
setting when an angular uncertainty Aa/«, responsible for the smearing size,
reaches 0.35-0.4 at z(g39) = 0.22 and collimation 0.3 mrad(see Fig.2). H@;ver
an observed deviation from the MC data does not exceed 0.02-0.03 in the \@
of Axz/xr < 0.2. In the case of the smaller collimation, method QEOWS to
obtain an accuracy of 0.01-0.02 in the Wi(@VR(AJ;/x < 0.@f peak energies
0.2 < x93y < 0.5.

We have investigatec@ different sources of @ systematic uncertainties
}@ng impact on the polarization calculation:

@Choice of Atomic Form-factor.


Richard T Jones
replace "nodes" with "peaks"

Richard T Jones
replace this sentence with:

"Before submitting a function to Fourier analysis, a statistical smoothing procedure was applied within the region of interest, which helped to control the generation of large but statistically insignificant high-frequency components in the decomposition spectra."

Richard T Jones
replace "Calculations have been done with sever " with 

"These procedures have been repeated for seven"

Richard T Jones
replace the rest of the sentence with:

"in order to study the influence of the form-factors on the extracted polarization."

Richard T Jones
insert "the" before corresponding

Richard T Jones
drop "data of the

Richard T Jones
change "within" to "with"

Richard T Jones
change "method" to "methods" (plural)

Richard T Jones
rearrange this to become:

"for different peak energies in Figs. 2-4." (plural)

Richard T Jones
replace with
"A good agreement is seen..."

Richard T Jones
drop "the"

Richard T Jones
change to "the results from method 1"

Richard T Jones
"(comma) with accuracy ..."

Richard T Jones
replace "WR of" with "region" (drop "of")

Richard T Jones
replace "low height ..." with "low significance in terms of..."

Richard T Jones
(space)

Richard T Jones
replace "Data within the method" with

"Results from method..."

Richard T Jones
replace "a MC results" with "MC."

Richard T Jones
(comma) the agreement is good

Richard T Jones
change "peak energies above" to "above the primary peak"

Richard T Jones
change to $\Delta x$ (no subscript to be consistent with previous paragraph $\Delta x/x$.

Richard T Jones
drop "within"

Richard T Jones
replace "the left flat end of the WR" with

"on the left side of the primary peak."

Richard T Jones
replace this sentence with

"The agreement is somewhat worse at low values of x when the crystal angle $\alpha$ becomes comparable to the smearing angle $\Delta\alpha$ (see Fig. 2)."

Richard T Jones
start off this sentence as,

"Even there, however, the observed deviation from the MC data does not exceed..."

Richard T Jones
replace "WR" with "region"

Richard T Jones
"reproduces the MC data for $P$ with an accuracy..."

Richard T Jones
"wider region" and drop "WR"

Richard T Jones
replace "of" with "for"

Richard T Jones
replace "a" with "several"

Richard T Jones
drop "the"

Richard T Jones
replace "having impact" with

"which have an impact"

Richard T Jones
This should be numbered, as in

1.  Choice of atomic form factor
(no period at end, no capitals on atomic and form)


@Atomic form-factors (AFF) ente@ the CB polarimetry m@)ds which
e)@)it an atomic nuclei as a target@he data obtained so far in ref. [4,13]
for the diamond and silicon crystals @ﬁrm the preference of the Hartree-
Fock (HF) type form-factors in the descriptions of a CB spectra@)wever the
definite conclusion and finalization of the AFF type is expected in particular
for the light nuclei. We have investigated the relative influence of different
@?’s choice@to a polarization calculation. Fig. ba shows the part of the
CB @ensity spectrum@ T(a2) =0.22 measured by a 3Ty channel pair
spectrometer [14] and corresponding polarization spectra (Fig. 5¢) obtained
for a few selected AFF models: n@aly exponential, Molier, HF, Dirac-Slater
wave functions based@F , relativistic HF and the latest shell model based HF

@3 respectively (see ref.[l@g]).

@s an important result there is seen a coincidence of all polarization spectra
ir@R of Ax/xz < 0.6 Withi@:curacy < 0.(@411&’6 is also clearly confirmed
in the plot of the differences (P;(z) — Pp_r(z)) (Fig. 5d), where Pp_r(z) is
@ribut}ed to the use of the Doyle-Turner AFF [15e]. The sensitivity in the
choice of AFF becomes more noticeable in the right side of @1 @t may be
interpreted as a dominance @?2) node in the CB peak region and a d@rent
dependence of AFF’s on the momentum transfer to the crystal lattice, more
pronounced in the right side of a WR, in particular in the zone of (044) node
excitation.

A@ is seen from Fig. 5@6 data obtained with AFF’s mentioned are
divided into two groups by their closest.@:st group involves an Exponential
and Moliere AFF’s while the second one contain@. others. @3 similar results
were also obtaine@r the WR around zy39) = 0.5.

@‘ Uncertainty in the definition of the peak energy.

@he variation of a zgz9 position within 5-10% for the theoretical spectrm@
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Richard T Jones
drop leading "-"

Richard T Jones
change "in the" to "into any"

Richard T Jones
"method" (singular)

Richard T Jones
replace the rest of the sentence with:

"involve electromagnetic scattering from an atomic target as a whole."

Richard T Jones
start this sentence as,

"Analyses of experimental CB spectra for diamond and silicon crystals [4,13] have shown that Hartree-Fock (HF) type form-factors give the best description of the data."

Richard T Jones
replace "confirm the preference of the" with

"are best described by the..."

Richard T Jones
rewrite this sentence as,

"However improving the precision in the description of CB spectra may require  further refinements to these form-factors, which are expected to be continuously improving on the basis of faster computers and advances in atomic theory."

Richard T Jones
AFF choices (no  's)

Richard T Jones
replace remainder of sentence with,

"on the polarization calculated using CBSA methods."

Richard T Jones
intensity (no capitals)

Richard T Jones
change "at" to "around"

Richard T Jones
just "30", not "30-thy"

Richard T Jones
drop "namely"

Richard T Jones
HF, not H-F

Richard T Jones
drop "one", add comma

Richard T Jones
use hyphen (-), not the funny symbol with dots

Richard T Jones
"An important result of this study is the high degree of agreement between all polarization spectra ..."

Richard T Jones
replace "in WR of" with
"in the region $\Delta x ..."

Richard T Jones
replace "within accuracy" by
"within the tolerance"

Richard T Jones
(end of sentence, followed by)

"This agreement is clearly confirmed in the plot of the differences..."

Richard T Jones
change "attributed to the use of" to:

"the result found using the"

Richard T Jones
replace "the WR" with
"the plots in Fig. 5"

Richard T Jones
(new sentence starts here)
"This may be interpreted..."

Richard T Jones
change to 
"of the (0,-2,2) lattice vector in the primary CB peak region (comma)"

Richard T Jones
replace the rest of the sentence with the following:

"the role played by the AFF's in determining the relative weights of each of the higher-order lattice vectors in the spectrum, relative to the first."

Richard T Jones
drop "it"

Richard T Jones
replace with the following:

"(comma) the AFF's employed in this study can be divided into two groups, based upon the trends that they produce in the calculated CBSA polarization."

Richard T Jones
The first group containts the exponential [no capital] and Moliere AFF's (comma)"

Richard T Jones
replace "all" with "the"

Richard T Jones
drop "The" and begin the sentence with "Similar"

Richard T Jones
replace "for the WR around" with "for the crystal setting with"

Richard T Jones
continue numbering items:

2. Uncertainty in the peak energy

(drop "definition of")

Richard T Jones
no leading dash (-), start off this sentence as follows:

"By varying the $X_{0,02,2}$ position within a range of ..."

Richard T Jones
(comma), we checked the method for sensitivity to errors in the crystal angle settings.


@onstruction is immediately responging in the position shift of the smearing
function@owever it has no visible influence withiccuracy of AP < 0.005
@1 the calculated polarization values. The plot of the smearing function W(B
Eﬁtted by Gaussian, is shown in Fig. E@extracted from experimental spectrum
plotted in Fig. 5a. A@ is seen fror@gure, W (zx) is p@ioned satisfactorily

symmetric to the zero, indicating the correctness 0@15(052) choice.
@Ihoice of a different widths of the CB regions.

@@3“} selections were considered and used as for the incoherent contamina-
tion subtraction as well as for FFT algorithm application (N= 64-128). The
results obtained didn’t show a visible influence within accuracy of AP < 0.005
on the polarization values.

@mooting influence.

@@m investigated for the case of a statistical fluctuations level in the level of
< 5% in the intensity spectra. The results obtained show that@: smoothing
I@ affect the shape O@CB peal@J its maximu@vith a corresponding

@crease in the calculated polarization @to AP < 0.005, so it was applied

@r the relatively flat zones only.

7 Conclus@.

@s one may conclude,@e CBSA methods ar@)le to provide the polarime-
try precisio@ the level of AP < 0.02 within the investigated CB peak energy
range@gg =0.2-0.5.|3e extension of a CBSA validity zone with this accuracy
and its absolute calibration require a correct choice of AFF type that is possi-
ble to realize by a simultaneous application of the direct polarimetry method

with the expected precision AP < 0.02 in parallel with the measurement of a

CB spectra [16].
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Richard T Jones
Replace remainder of this sentence with,

"This variation was chosen to be similar in size to the width of the smearing function."

Richard T Jones
replace with
"These variations produced no visible effect on the calculated polarization within..."

Richard T Jones
insert "an" before accuracy

Richard T Jones
drop "on the polarization values"

Richard T Jones
replace "fitted by a Gaussian" with,

 "superimposed with a Gaussian fit"

Richard T Jones
insert "extracted from the experimental spectrum plotted in Fig. 5a, "

Richard T Jones
(period, end of sentence, drop remaining part of sentence)

Richard T Jones
drop "it"

Richard T Jones
insert "the" before figure

Richard T Jones
change to

"is centered satisfactorily close to zero, indicating..."

Richard T Jones
change to,
"the correctness of the value assigned to $x_{(0,-2,2)}$.

Richard T Jones
(number this item)

3. Choice of widths for the shape analysis regions

(do not end with a period)

Richard T Jones
do not begin with dash (-)

Richard T Jones
change this sentence to,

"The width of the integration regions used for the incoherent contamination correction were varied to check for systematics in the subtraction procedure.  Also the size of the region used to extract the smearing function was varied, and the number of points used in the FFT was changed from 64 to 128.  None of these variations resulted in changes in the polarization outside the tolerance $\Delta P \le 0.005$." 

Richard T Jones
(number this item)

4. Effects from smoothing
(no period at end)

Richard T Jones
no leading dash (-)


Richard T Jones

replace this sentence with the following:

"For this study, the statistical errors on the individual data points in the experimental spectrum were taken at the level of 5%.  This statistical error is high compared to the usual case for a CB spectrum, but it presents a good test of smoothing because it leads to large oscillations in the extracted shape for $W(x)$ unless smoothing is applied."

Richard T Jones
drop "the"

Richard T Jones
replace "may affect" with "affects"

Richard T Jones
replace "a" with "the"

Richard T Jones
add "the most" before "at its maximum"

Richard T Jones
(comma)

Richard T Jones
replace "decrease in" with "suppression of"

Richard T Jones
replace "up to" with "at the level of"

Richard T Jones
replace "for the relatively flat zones only" with

"only in regions where the spectrum is relatively flat."

Richard T Jones
Conclusions (plural)

Richard T Jones
replace "As one may conclude" with,

"As far as may be determined on the basis of Monte Carlo studies, "

Richard T Jones
drop "the"

Richard T Jones
change to,
"are capable of determining beam polarization with a precision..."

Richard T Jones
change "in" to "at"

Richard T Jones
(missing parenthesis)

Richard T Jones
change this sentence to

"The extension of these techniques to larger values of x without loss in accuracy will require a more precise knowledge of the atomic form factor of carbon than has been used in the past.  One way to achieve this would be to measure the beam polarization at a CB source using a direct polarimetry method with a precision $\Delta P \le 0.02$, and simultaneously measure the CB energy spectrum [16].  


@The polarization data obtained should be coincident for both polarimetry
methods if the AFF’s choice is correctly done. @th this verification the CBSA
methods, @We believe@‘eet the requirements of the modern experimental
studies.

This work has been supported by CRDF grant AP2-2305-YE-02.
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Richard T Jones
replace this sentence with,

"Comparison between the direct and CBSA results will lead to improvements in the determination of AFF of carbon in the momentum range relevant to CBSA polarimetry.

Richard T Jones
(comma) and drop "the"

Richard T Jones
replace "as we believe" with "we claim,"

Richard T Jones
replace final words with,

"In combination with a direct polarimetry technique, CBSA methods are an essential tool for any CB facility with a need for percent-level polarimetry."
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Appendix 1

The @s weighted Ir@sity I™"(z,0, a) is related to the bremmstrahlung
cross-section do(z, 0, «)/dx a@

I'"(2,0, ) @da (z,0,a)/dx (A1.1)

where z = E, /E, is the ratio of radiated photon energy @,he electron one, 6
and « are the azimuthal and polar angles defined relative to crystallographic
axes a@is shown in Fig. la@tensity I™ is defined as a sum of coherent
(I@ and incoheren@“) components of CB spectrum:

I'(z,0,0) = Iz, 0, a) + I (z) (Al. 2)
I°Mz,0,a) =[1+ (1 — 2)*] ¢Sz, 0,a) — (2/3) (1 —z) 5 (x,0,a) (Al.3)
I'"(z) = [1+ (1 — 2)’] g™ — (2/3) (1 — z) 5™ (Al 4)

where structure functions ¢$(z, 6, O@Z(SE, 0,a) are defined as@

o 2+ 2
Ve (z, 0, ) (M 5Z|S % e=49" F(g?) 929?93 (A1. 5)

—4)

U5(2,0,0) = 37 2 57| 5(g) [Pe 49 p(g) 2T 90

Al 6
& 02 pr (A1.6)
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Richard T Jones
(this should start on a new line)

Richard T Jones
CB (no 's needed)

Richard T Jones
intensity (do not capitalize)

Richard T Jones
"as:"  (drop trailing "a")

Richard T Jones
you have a repeated "d(" where only one should appear.  Also, insert some space (\; in latex) between the leading "x" and the differential cross section expression on the right hand side.

Richard T Jones
change to "to that of the incident electron,"

Richard T Jones
drop "it is"

Richard T Jones
change to "The intensity"

Richard T Jones
use consistent notation: coherent piece is $I^{coh}$ 

Richard T Jones
use consistent notation: incoherent piece is $I^{inc}$

Richard T Jones
insert "and"

Richard T Jones
as: (drop trailing "a")

Richard T Jones
These expressions agree with mine, up to an overall factor of

8\alpha^3 / m_e^2

with whatever powers of hbar and c are needed to get appropriate units.  You might have hidden these constants inside F(g^2) but it is not conventional to put powers of \alpha inside the form-factor.  In any case, for these purposes it is not important.


@"C(x) ~ 18.2, Y&(z) ~ 17.4 for the case of the full form [1].
a = 922 is the constant of the diamond crystal lattice (in units of electron’s
Compton Wavelength)@'(gl, 92, g3) - vector of reciprocal lattice,

@ q =|§g2cosa + g3sin a@projection of @iprocal lattice vector on the
direction of @mron,

@ J :@eﬁ %@mini@l momentum transfe@nnclei (lattice),@q) - struc-
ture factor@— Debay-Waller factor, F'(¢?) - atomic form-factor.
The value for the linear polarization is expresse@)ugh a ratio of ¢§ struc-

ture function to the full intensity a@

. _2(1 = 2)yY5(x, 0, )
P™(z,0,a) = Ith(x,gé’, ) (A1.7)

Whe@tructure function v/§ is written as a:

— g2) cos 2a + 2g2g3 sin 2a/
9i

sa,0.0) = =L 5 5(9) e (EHE (A1.8)

@AIB) F@eﬁnition of polarization see Appendix 2.

For the polarization calculation we also use a t@formed expressior@r
@xl.?):

Pth(l‘,g, a) — 2(1 — .73)1/);(33,0, a) /B

Ieoh(z,0,0)  B+1 (AL.9)

where 8 = I°"/I*" is the ratio of the coherent to@ncoherent CB COH@li—

natiox@

Appendix 2

@ theoretical expression for CB polarization is defined as a:

Ij_h _ Ith IJc_oh _ Icoh
P (,0,0) = =t = =t (A2.1)
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Richard T Jones
should have extra factor of 1/2, as in

\delta = \frac{m_e c^2}{2E_e}\frac{x}{1-x}

Richard T Jones
The appendix is really here just to give the analytical expressions, not numerical results.  These formulas are general, for any electron beam energy and crystal angle choice.  I suggest that we avoid giving specific cases that refer back to Fig. 1 in the text.  To the reader, these numbers are pretty much meaningless in dimensional units, anyway.

Richard T Jones
(no new paragraph, continue after the line above, as follows)

"The crystal lattice constant of diamond is denoted by $a=922$ in units of the electron [drop the   's   here] Compton wavelength, ..."

Richard T Jones
change to,
" $\vec{g}...$ is a vector belonging to the crystal reciprocal lattice, "

Richard T Jones
replace " - " with "is the"

Richard T Jones
replace "reciprocal lattice vector" with $\vec{g}$

Richard T Jones
(no new line here, continue previous line)

Richard T Jones
insert "incident"

Richard T Jones
(no new line here, continue previous line)

Richard T Jones
replace " - " with "is the"

Richard T Jones
change "minimal" to "minimum"

Richard T Jones
replace "to nuclei (lattice)" with,

"permitted at a given value of $x$,"

Richard T Jones
change to ", $S(\vec{g})$ is the crystal structure factor"

Richard T Jones
", $A(g^2) is the Debeye [spelling] - Waller factor, and $F(g^2)$ is the atomic form factor of carbon."

Richard T Jones
fix spelling "through"

Richard T Jones
end with "as:" (drop trailing "a")

Richard T Jones
sin(\theta) is better here

Richard T Jones
split this formula onto two lines by moving the last fraction down

(use latex \begin{eqnarray} environment)

Richard T Jones
delete second (A1.8) label

Richard T Jones
insert "the" before "definition"

Richard T Jones
insert "the" before "structure"

Richard T Jones
change "transformed" to "corrected"

Richard T Jones
Eq. A.7:

Richard T Jones
change "for" to "in the place of"

Richard T Jones
change "a" to "the"

Richard T Jones
change "contamination" to "components".

Richard T Jones
add "which can be adjusted to account for small incoherent contaminations.

Richard T Jones
Replace "A theoretical expression for CB..." to,

"The CB polarization is defined as:" (drop trailing "a")


where I @l Iﬁh@a the compo@ts of the ]@tons radiation intensit@

@’th =TI+ 17 ﬁh With@golarization vector perpendicular (parallel) to the

— . . .
@gplanebl] (see Fig. @nd each intensity component may be con@.onally

decomposed int@e coherent and incoherent parts:

. 1

In ﬁogous with the expressio@ﬂ.l) one may define an experimental po-

larization a@

]ezp _ Ieacp

_ L |
where I7", If*” are the components of the experimental intensity I = IT" +

I, Which@ﬂd be expressed through the theoretical ones according to a

@.eral equation (1) (see ir@e text):
I%%(a) = / ' (w,8,0) W(6, ) dfda (A2. 4)

With this definition and without use of the ”fa@ization” hypothesis [6.7]

one may rewrit@ expression (A2.3) as @

J (It = T W (6, o) dfda
Iezr(z)

PP (z) = (A2. 5)

@Ld taking into account the definition @.1@btain a final expression:

[ (P™(z,0,a) I"(z,0,a) W (0, o) ddda
Iezp(z)

Po(z) = (A2. 6)
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Richard T Jones
change to "photon" (no plural)

Richard T Jones
(continue previous line, no new paragraph here).  Start sentence as,

"The total radiation intensity $I_{th}...$"

Richard T Jones
(no period here)

Richard T Jones
change "a" to "the"

Richard T Jones
drop "and", put the second intensity expression $I_{||}^{th}$ inside parentheses ()

Richard T Jones
change "are" to "is"

Richard T Jones
singular "component"

Richard T Jones
replace with "to the plane $\vec{p}_e \times \vec{b}_1$  (see Fig. 1)

Richard T Jones
(end of sentence, begin new sentence) "Each polarization component ..." (replace "intensity" with "polarization")

Richard T Jones
change "conditionally" to "additionally"

Richard T Jones
change "the" to "its"

Richard T Jones
use $I^{inc}$ notation to be consistent

Richard T Jones
change "analogous" to "analogy"

Richard T Jones
change to "given in Eq. A2.1"

Richard T Jones
end line with "as:" (drop trailing "a:")

Richard T Jones
change to "can be expressed in terms of the theoretical ones"

Richard T Jones
replace "general equation 1" with "linear smearing operator"

Richard T Jones
drop "(see in the text)" and insert "as:"

Richard T Jones
fix these quotes (in latex you cannot use double quote character, you need to type two single quotes)

Richard T Jones
change "an equation" to "Eq. A2.3"

Richard T Jones
(drop trailing "a")

Richard T Jones
(start a new sentence here)
"Taking into account..."

Richard T Jones
Eq. A2.1

Richard T Jones
no comma, and change "obtain a final.." to "leads to the final expression"


