" 1. The existing theoretical models /1-3/ des(.rxbe the pro-
cess of parametric X-ray radiation’ (P‘{R) for the monodirected

" charged particles beam interacting with sufficiently . chm ideal
crystals w ht)se multxple scattering can be ncglected Thereal -

conditions of an experiment, however, are far from being ideal. N

To provide a qnantitative comparison. of the theoretical and_ -

experimental data we have to correctly take into account such

~ phenomena as beam divergence, mosaicity, detector’s finite aper=" .

'  ture, effects of the A - edge absorptiou and some other factors.®
- The authors of /4/ developed a phenomenologxcal approach ’
making it possible to approximately account for the effects of
multiple scattering of paiticles in the target upon photon angu-
lar distribution and PXR spectrum; They assumed that multi-
_ ple scattering leads to effective I)roademng of a.ngular distribu-
-, tion of virtual photons.- connected w1th incidence partxcle This .

- a.pproach made it passxble to descnbe the expenmental resilts” '

' - obtained for thin perfect Ccrystals. Howevar, in the experiments.
/53-7/ there was noted-a significant, d.lscrepancy betwccn the data

. by the prasosed model and those of the expuriment.- The authors . -
of /5/ observed.that angular. r‘{stmbunon of PXR became naz-

rower with decreasm x electron energy Expenmenta.l results in

- /6,7/ show that the widths of orientational dependences(OD){
““of PXR yield are essentmlly less than the calculated values for

\

v

"t.h(' thick crystal target used. The authors of work /61’ proposedf

an approach where the procésses of PXR emrission and multiple

~ scattering are independeut (mherent model) This apprmwh gives

" results close to the experiment and may. be used for correctod'

_account ‘of multiple scattering. -

In /8/ it-was shewn thcoretxcally that mosmmtv of cry%al
target has no effect on the total PXR lutcumty. Recenﬂy in /9/+
studicd exper unenta.lb ‘were mosaic structurre effects on the PXR
. yicld and spectral chevacteristics: The: results: obtain for hlghert'

orders of PXR show d:mgrcomout with the ‘model /4/. The '
authors of 10/ developed a metiod for the account of mosaicity *

- based on convolution of PXR angular distribution with cffective

distribution including multiple scattering and mosaicity in the .

same manner. -The effect’ of these factors must be different. The -

present work uffers an appwa,ch provulmg a nnxform te(:hmquc » '




within the kinematic model, to calenlate the PXR churacteristics
{ spectruin, polarizatioc ngular spread. photon yicld iuto a
finite aperture for any experimontal environment, photon yield
inbo ah open cone, bnghtncss i.e. the PXR intensity per a
solid anigle unit) takitig into account all the factors vumm\rnlvd
eatlicr. -

2. As atl assianed expression we chiose the formula devived in
J11/ s the most clear:

dN h dw’"]xy-]ziﬂ, [ o ( H = §)éx., v 12
az v'rs?,’?,su = VEBE) (ko + 1) + 51 A~ )
) e o (1)

Horo and lafer in tho fe\t uso is mrxde of the qyswm of vnits
h=m =c=1 InEq(l) g =1~ w2/w wy i the plasma
frequency, g= Aty is the injtial pdrtlcle (clectron) veloity, o,
it are the unit vectors in the direction of the initial ch Lo and
th PXR. photon (with the energy w and monrentius A Y5 if 1s the

_ reciprocal lattice vector, & are th_c polarization uhit vectuis
"L is the index denoting the projection of vectors iuto the plate
pcrpemhml'u to 7g. D) )\,7[ wo (lenotr‘ hexc *bo follomng valtie:

F(q ] : (2

2

g =18 (57)[?'?:171!(*3‘-V){“ 4
Iu Eq (2) Iq(g\]' is the swructure factor, exp(=2H’) in the
Debye-Waller factor; F(7) is the Fourier componcht of the spa- -
tial distribution of clectrons in the cry stal atom, with £(0) = 2z,
where z is the total number of clectrons in the atom. ’
For the sake of conv enience Iot us mtmduw the following
.coordinate =:y»tem il : .
. 1) The main system (z, 7, ") W nme the z- axis is directed wlong
the electron momentum, ie. 7y = {0,0,1}. T he 4 axis is normal
to the diffraction 1)1(\.1)@ ie. thc vectars g it, fip are plar cd on
the. (zz) plane. . : :
2).The coordinate s vstem 'nde\ed {4 _}) iq telated to the § vertor :
‘that is directed along 2, The'y systetn: is totated with respect
“to the main system to an aungle of =(% = 6;) about the y-axis.
Hete. 03 s iise‘d 0 duwtc the crystnl ahgnmmt angle {Bragg -
'~a.ngle§ .




3) The (¢) index denotes the detector’s system related to
‘thie cmnitted pheton, which is rotated with respect to the main
systewn to an angle of 6; = 20, arcund the y -axis. The photon
momentum in’ this systen has the following components: '

F=wi= {7z, Nydy g} = wising cos @, sinf sin p, cosd}

The puldr augle is measured from the Bragg direction coin-
"l(hutf with z4, and the azimuthal angle - from the dlf"mctlom
plane (z4z4). In the small .mble approximation .

11_{&(0s<,;,6)51n(p,1-~}.. 0,6y ]_02+9} _

Here aud later 8,,6, point the com':onent an[,]eq of Lhe P‘(R' k
‘phuton ewission in the d system. : :

For the sake of illustration we wnte'the mnsformatxon of thPf )
§ aid 7t vectors during transit intc the mm_r_v syst_em: i .

9z = grgSintp — g,y cos6p. nz = n,dcos 9,1 + n,asm 04 .

9y =Gyg. - . SR ny-‘nud
9 “"gzq Smgn +yzgf'0~» 93 .f : n, = n acos 0,; = n,;dsml?,g“

For an ldcal cry stal in the .syst,em Sf'le(‘ted we have Yrg = yw
0. g =g Write down the exptesslon (1) waking cvident the ‘
~dependence of the photon emission angles (taking i into account B
thatw <<w')"‘“ d T e

“‘dN : , Ml’ .
a dZ om(l- 1) ,_,n[l (1 - Jf)(l* —7)6050«]

dﬂ =

awlygl? SAIC
2#(1—0059,3)/\(10 (la)

“ . where the angular plloton s'n-eadx dnsulbe(l by the’fo‘lowmg;:
‘dlstubutlon R . ;

As; £ (1< o= D,

: [(; + ax)z 7-2 44 l

Th(‘ v\pxcssmm. (m ) ull’l (Ib ) were denved \mu{' the apf‘
proximation v >> 1.°In BEgs. (1(-), (1b) aud, later by w we
© denote the PXR photon energy that is defined using the conser- -

vation laws and depends on the’ nvsfa.l dlu,nmcn ~and photon..-

cmlssxou ‘mblos m LhP fu‘l(\wmb vu.umm' / i/: T e T




Fity

W = 1‘"—77‘;{';‘; . (3)

5 a
futroduce the auit pnummnoL veetor: ¢ = "‘L'r“h oy =

GRS
-
[z, 1]
\u'v in the detector’s system we obtain the 1«)11( Wi expres-
sioms for €,

- { Ryq : nigcos 0y + sinfly ‘ }
g == e S TIEETE TR ¢ T T ATES s,
&1 sin Udv;} + ZCinL;n,d sin 0g/1 + 2ctyBigg

- { gy €05 2684 + sin 9f, oS ()g ) ity COS 4,
Ery =4 — S T ard
2 sin 9.{\/_4‘ Iqtl,{nxd " sin '9d\/1 + 2ty n,,,

ngq sit By cos by + sin? ()d}
sin g1 + Sefglngg
From the above follows:

fgirgy == 0, u,;t"\ = xm(),“/l + T 2ctglqri gy,

s . [nu‘,(()s 01; ) “)
_ T8 %ilt@d\/l +. 7(t4/0,1n Jitted .

- ‘ (][" 110:{ (‘08(9‘] e g[f) + n,rd‘o‘{ ){’d - ”B)}

sinfgy/1 + 2¢ 1q9dn,d

Substituting (4) into (1b) and swmming with respect 1o po-
larization we can abtain the numerator in the Hllowing form

=71
)
o

i 2oy Il Ve 2

“ !((‘ . »2»’}'2)’_)0 T I sin‘ 8401 +v2tt‘4,/?‘,rp,(,)_’x
g RS S _
x{—-ﬂt”d cos’ 05 + {(1 - -é;;}qm" 90-(1 + 2(.1519,,;:,,,).

: -———(sm();ros(ﬁd - 96) -+ vx,,;ms(lﬂ, - 6,,)/] } (5)

From Eq. ('3) we can get the 1elatmn

.’4 ST s ! ]

4 .

o= -—————[1 ~rosly + Mg SID 9,{
w sm 93 -



. 2
G+ “w! L .
+cox 91 3 + 527 ¥ 3 } (3a)

For Bragg direction {(ng,g = ny = 0 ) from Eq.{3) we can,
“using the equity 1 ~ cosB,; =1~ cos20p = 2sin®0y , obtain:

‘ gsinéy __9 (1 = 2:7;};5%('035}4)
1 - costly + ﬁ:"“’ ?f—;—éc)éed 2sinfp . 4sin%p
‘ (3b)
For the m‘umotr) u;nespondmb te lalge alignment angles
(B >> 7L w, /w), following Eq.(3b) we have: wp = rr ol
which agrees with the Bragg law for real X-1ay photon diffrac-
tion. For small deviation frem the Bragg divection (ne4, nyy <<
1) we can obtain au expression siuipler than a somewhat awk-
ward Eq.5. Upon substituting Eq.(3a) mto Eq (5) leaving in the
e\pansxon the terms not higher that n%j, n y,,, we ghtain:

Ywp =

((1—2 1/”0 )‘%1 -n,,n/ szn&dcos(94+n,dcos ’)03+n

B

. —-0,7 sxned.,osﬂd-{»t‘)?cos 20 + 62 o ®
_ Tuc denommahon in Eq (1)i is ca.culated in the ma.m system
wher - : ~
= :y{nmc’asﬁd =1 - "2.1 - n”dsmod, nyd, ’_(1} 5

s
W

= ._2
| , = 00803, 0,0 }
Lpon ua.culdt-ng Ima sumln.t approxxmatxon we get

- ) o R . Y
kL Fi 1 2 S, wit
;[(T;*f:;) +7m+‘ -] ?["iv*f"ﬁd,*"‘ Al =

o = (62 + 05+ 150 \2 "'(7)'

Here t‘),,,. is used to indicate the an;,L ,,;, = a‘/ + . Thus,

the angular distribution of the PXR response with respea. to the .

Brags direction is described by the following expression:



LAy "lesﬂd—}/: cos’ '7(‘n+v o
‘\(91’911) = N - {8)
102+ 07+ ”“’+—'~]‘ e
Tm an ulnarelan\lsv' case, when 8, >3- 'y"', the first sum-
mand in the numerator may be neglected. The expression thus
obtained appears, as to it is be experted, to agree witha well-
known distribution /4/. In the expression (3). however. the
summand livear with respect to 4, pives en asymmetric con-
tribution into the PXR angular distribation in the horizontal .
" plune. This contribution increases with decreasing clectron en-
Cergy. It is this summpand which determines the asymmetry of
-the PXP orientation dependence measurcd in the experiment
. J12/ for the d(‘('?m'\ energy E, = Z5A eV
Lsmg, Eqs. (la) and {8) we can ol,mm the PXR lllt("(hlfl(‘
into open cone around Bragg direction. Replacing u,d ny; and
1.4 by Lhmr \.\Ium Ju thc sphmu ul mmdumtn- system we get tm-
foliowi ’m;, R JO -

A v %sin 0 ms \m (1.{ cos 04 + sin? f)(co &, cos? £ +sin”
A= Lo . 2 'Z )
. lsm 8bnig ?fJ
W lm h 1s l‘f.“..dJV mtcgratw]
Y=

I’"

~ 7 Upow ;Lt,egmtmg Eq (13) wi ‘h xmp(mt to rho ery \l’d] thickness
'L (taking into account the Jhxmptmn) we Ohtdlh tho well-knowu.
prressmn / / RSN SR : :

N e g aw;g(l +: (‘082 "99)[)( [2( N
~,° (T~ cas 20p)

' \the L,. is the al)corptlon kngth of photuu with th(- energy
Cwg oo ’ »

3. Ih older to make a.ccmm( of r#al e\penu‘enml condmmh

: (bcam dxvugonw mof,axcxty, ﬁmte a,)r'rtme of the detector, rtre.)

@



We py opose a simple algorithm. Let-the beam divergence be de-
seribed by the distribution F, (_\ A Yand the mosaic structure
~hy ,,,(n,,uv,) Using the' appmmmatmm A,_, <<, upy << 1,
which are. dlumst always true, we may assume the PXR amgalar .
distribution to. ‘be invariable. (1 Lwpy P = c(m.st) ‘Changes -
_oerur only in thc Bngg dnm tmn which is used to stexmme'v.
- the angles 6‘,. 6, in Eq.(8). It can be demonstrated that for the :
-+ clectrons with the incidence angles A,, A4y (dctcrmmcd with re- "
spect to tl-o mean direction «< ng >) 'slnfc of the Bmgg darepmox.,
: ,m the d- ws.tem is fmmd usmg tk foﬂowmg ' '

"’nfd' = —cusAysm A,;' -

’ny,, = smA = Ay‘

A,d = cosA,,cosA,, 1

, The mosaic (hstnbunon functma Fm(a,,ay, is de‘ined wxl;h"w
N 'lespe('r to-the mean dxrertxon of '\ g >;ie. in the g - system.
" "The Bragg dll“\.tloﬂ for an element of mo~aac striicture corre- o
_ sponding to ‘the reciprocal lattice vectoﬁ ¥ = g{a,,u,,, 1-—5'%-"f'}5' :
s ’wxll b» detenmned as

- ‘nf,,’ = -’)-’sm29'gvsingn,

Thus, for P)\LR geuemtmn by a dlvergmg emrtron bemn, t.hef_»_t
e photou dugnld.r spread with’ recpm't to the meau Bm&,g, duemuon;
L mn» b(‘ wutten usmg the convoiution: - IR

A,w,, o) =] dALdA, F:(Ag A,,wo *A,,a,,— A) (u)!

I, alougsxdc wnth the hvcx ;;mg bea.m wa have a mowr erys: .
' tal lbon we get an .«mguldr sprean of uhc fonn. S :




Arltls,0,) = [ da,dnyFo(oc,a)A (8, = 20,6, + 2, sinbp)

= [ depdoyF(on, o) [ dD,A8,F.(2,. )
xA(0: + A; - 20,0, — Ay + 20, sinfly) (12)

I order to provide the PXR yield into a finte detector’s aper-
ture Eq.{12) should be integrated with respect to the aperture

S:

Npxr = const j 48,0, e (P 6,)

This expression could ho muphﬁ(\d by introducing the vari-
ables . :

& =A -—l(x,, £ = - A + ‘7(\,,\11) 5.

Th(‘u the internal u'tngml in Eq (12) will have the form:

-/ a'f,d,f,,n(e, + 2006y 20,50 0)NG, + €00, + )

and-the integrad is transformed into:

Acm(H:a() (k= - [/dﬂ dl\ Fm((lu(‘ b\lds‘t"EuX
Fl€e+ 20, —£v+7(1,s1‘. )AL, + .0, +E,)

If the oﬂumv ‘mgulru dmubmmn fum tion is intioduced,
Cthen ‘ :

r,{f\frsty) - / dﬂ, ‘H,’Eu\".r, )F (t +("\; "’Eu+90y \Hl (}],‘)

, ‘ (13)
" which in a number of cases cap be analytically calcuiated
(c.g. when Fi, and F, are Gaussian d)smlmt.ons) then jnstead
"of B Bq.(12) weget: . o

Aeanl8:0,) = [ A€ AE Fopp(60, 6 MO, + 6,6, 4+ 6)  (14)
For illustrative purposes let us calculate the effective ango-
lar distribution F170(£,. &) when F, (a.,a,) and F (A, A,) are
approximated by the Gaussians

8 .



ol ol
Fo(o,.ay) = Cieap {-———-—}e"cp{— 2—-%—}
m
. A2
F(Az A, ) Cgmpf--—-}wtp{ —23
2(1
The latter apprnmmduon ran deacnbo the electron beam an-
gular divergence with different dispersion along r and y. In
this case the cffective angular dlstrlbutmn Eq ( 13) is readily
calculated: :

Fyl€-.&y) =C3_LIP{":) 2i1£i 44—)} P{"'?l_.%—?aﬁa\}

This results in brcadened Gaussians with the dxspp“‘;mns

Vo2 + o2 and ,102 + 402 sin’ dp. o ‘

The effect of the mosaic structure along the z - axis is four

“times that cf the divergence.

4. Let us consider in a greater detail the effects of divergence
and mosaic structure on P'XR angular distribution. For the sake
of convenience we comlder one - dxm..nswnal rhsmnuhon along
the y axis. , .

a) Let the beam dxverge'u‘e be descnbed by tho following
_ulstnbutmn ‘

F(A,.A,,) 1 srmpee(= ;’ V) = P(A,)F (A,,)
with Id_’s F(A = fdA FJA,,) =1

Then the resultmg anbular dxstnbutlonbof PXR m vertlcal»
direction has the form S ' B

A(8,) = [ . ' dA, ';zA (A,)F,(A,,)A(a A.0,- 8

If we ¢ ‘hangs the sequouce of m*egmfxon in thn exp*esamn we
may dxmlvhu ally calculate the mtc;,ral '

/db‘,u\ﬂ +A,,0 - y)_ /da Aw,,e _\J),

9.




siuce the mtogmt.ou 1“-11?..\ can dppw«u h _{: . Asa result -
we ob*am s : s e o
Ay = 8,) = [ d8.A(0,,0, - A, =
Hp,, cos? 93 + (0, -‘;\y))’l + oy 295)
T2 o P (A = 2 ,,)1]

\ow ‘n.c\bmhon \\1th 1051)(‘” to d:\, hm VLIS trlvm’ Thus

1Y)

\(uy) -/d..; F(\,,me —A')' (15

Co'mdm ﬂtm case with 5 “/4 Shown in Flgl is the
~distributior of E.(15) versus a zimomwnlo» variable y = = -OL
~One may see a doublo-lnbo dhtrlbuhtm ‘with maxima at u

:!:\f As fnliows fu)m the expressions t)htam(‘tl the cifects of
: bmm dx\'mgvuvc '(aml thm‘(‘fmo those, of multiple seattering)
are reduced to the broadsning maxima, sthe decrease of the dxp
of miiimun, however, produ« i mll ¢ ﬂwt on the p(mtwn ef
the maximia. . | 7 ¢ o R
- In Fig.l curve '2 <h0\\~. er u)-nc]ntmn of tho (hxtnmm(m/
,\16) with fhe Gaussian :(._k,,) for the dispeision o, = #,;,.Oue
. may netice a slight” ‘vl‘l'l of theé-maxima towards the region of
4:1.11:.,0 mme\ I\u heless, the derived value of y is bx f<u ]mul
i ell knesen wodel / 4 / L

b) Mosaic structur
mdxmu. _Convomrmu ')f the (xaussm.u mth the dxspr*w(\n o2

, We can (Stllu"\’ the \a.lue of (hspc rsion o2 whew i the dh
“fr,butmn thc two- m.nmn,

) ‘pcars nt ()

m .
ave smoothed aud a smglv peax ap-




11804 > V20,p 5in b3, or My > 1.250,;, sin
- Drawu in Fig.2 are the results of convolution of the exact dis-
. tribution for different dispersions. krm"‘ = (0.5 = 4)6,,. As follows
from the figure thv douhle loho (hstnburmn of P)xR vuluullyv :
dvsappmm : :
It Dollows fwm Eq(3 1 that the ﬁh(mpv and width of the
PX R speetral line are defined by the electron b eamn divergence,
~ crystal mosaic: structure and the collimator apcxtul e. In order-to
obtain the shape nf speotral line we lm\f(' to mtmr‘uco the vari-’
able 8, = 6, (w) and then integrate the expression with Tespect
to the remaining variable 6. To niake a simultancous account of
the effects of divergence ami mosaic stricture et ns obtain the
l!‘l:ﬂ'l)n Letween the PXR pimum energy and theangles ased in
the problew. Subslmmu;, vatues of the vectors i, and 7y in
the nrain system into Lq.(3) we pet- the sought-for dependence
for the encrgy of PXR plotons emitting in the direction given
0y dt 4 11 A mosaic crystal for tie electrons of a diverging beam:

w = gloAsindy = A rosfy 4 n:;,,A,, + oty + sinfyx

- AQ e . h :
a +" ‘;A ki ‘)}/{1-A {n_.,dr'usﬁ,i—r sm()d)

x(;

A,,nw +. n,dsmﬂd - r*oséh + wsﬁd x -( /\2 + A2 + nzd + nu,)]

In the above: wquaqml we left tkv second-or ot terms: - I a
more mugh app.x,.\mm'wu, lmvmg the fmms up o 1hc first,
order, we ha‘m P

bt

_ . gsiu 0{7{1 + (ﬂm - A )ffﬂ(}n}
N (l -~c0.50,g){1 F Tl A, )}

T~cosly

,m the goom“tn' dm son By = 2%;, thvlv!on‘ i

= w}]{l ‘i(Y, - A)( Q‘rj“ﬁn V—- ﬁ",ﬁj f A )wrm?y}
= wpyil +mt - n,,.«)f"J()B} ,ud{l + .n, —1‘3 rﬂlq’(p‘w} dﬂ‘

Or with new spesteal variable » =,,!'w_n&f-991‘ =y -—:;ﬁ,.




As is clear from the above the photon cuergy depends on the
mosaic strueture in the diffraction plane and the photon exit
angle only, and is irrespective of the electron beam (livergvuco.
From Eq.(17), for o, = 0, we may obtain

w = wy(1 - BzctyBp); 6, = ~“SHhtghy df, = — fg(};;

Let us find the shape of a P‘(R spectral line fux Tound aper-
ture 62 + 02 << 9% aligned aloug thr Bragg direction. For this _
purpose we ha.ve to integrate the distribution (8) with rospmt :
to the ¢Ln51e‘ e, thhm the apetture' ‘

VE=GE. 205?20 02 :
c(f)) A ""; oy = .
\/0 ) (02+g2+g )2 -
%+ 92(1 + 60‘2293) ’ e 92 '
= —ar =
. ‘\ ph + 05) ) Q‘h T 02
B0, + §25in?20)
@ @A
For the case where 6, << 0 ph we can ‘_\?ritc a simpler expres-
sion: '

\/ 02 92 9%0346,; R
B e (18)
‘ Substituting Eq.(18) into the above we get the spectral line.

Let us analyse the influence of mosaic stracture on the spec:
tval lineshape. In-order to get the spectral distribution of the
PXR beam in the aperture we havo to use the following distri-
bution: -
AN AN .
i = dn = Jsa a4 df, j clny 0 +u. a,,)A(9 + 7u 8, +20,J\m(),,)z
(0 + 211)2(1 + 009‘203)
[0+ (0: + 2075

To caleulawe the I"(R sp(-'num cmitied in the given angle
#, ( near wy =.wp(l = ctglyd,)), following Eq.(19) lot us make
a replacement, then the mtq_,rdud in Eq.(19) wd] (mrospmul te
the ap(‘th‘llln sml,;ht fur : :

% [y, W02Fa0, + ) J—'-” .9



78, + {0, + 2u)(1 + ('05-299;;)
R T O e
(20)
Upon ultogmtmg (20) within .qmmtmc one ma\ get the shape
of PXR spectral line, (e.g.see Fig.3). Let 8 = 3 and o, << Oy,
Then the energy range |6, + v} << 20 << 6, and.therefore,

*N 1 ( (9 +u)
98,0u ~ Voo, xp

N -N LI G S (92 +-‘u)2}‘
80,00 e VT8, L 207

The distribution obtained has a maximum at wy = —4,, i.c.
) )

at
Wy = L'J];(l + 9.,,(,‘1.‘(,‘91';‘)

Contrary to the above, at a,, >> B, position of the maxi-
mui is deteniined by the last term in Eq.(20):

f, [
My = =g = wy(l - _‘j”’ll‘li)

aud the spectral distribution has the formn:

O*N \/ o~ } 1
80,00 20,V 250 402 (,,,,‘+(y Y

In this case the energy of PXR photons is defined by the
clements of mosaic structure wath o, = 6, + = %H, (but not
by the mosaic structure with « = 0), which results in an effective
change of the angle €, '

B =040,

Sunsiniug np the above considerations we may state thiat the
main contribuidon into radiation ;-1011{, #, comes from the mo-
sate structure elements whose r’lrm tiou coincides wnh the Bragy
direction.

The approach described in previous chiapter ix a good ap-
proxiraation for the case where the PXR line is located far from
the absorption edges, where the absorpiion Jength changes i a

12



drop In order to t\kc the. K-rdge mf'uvnco into d((QUI_lt itis
kue(‘essary to-calenlate: the a]wnml tl:sm? ution ,’,A ‘aveor ding to ‘
the method dm(nlsed it the previous. chapter dl\(l th(n ‘count’
the dlstubutmt\s of plmtmxs with the euergy above and bolo“ :
the K-edge. Thcse two groups of plmfom are absorbed in the
- cr) stal in a (hffemnt mdum‘r, ie. - they have «hﬁmcut length
L. Using,for each. of Lho grm\m,v formula snmlar to (0) and
_ then finding the sum, we: mn obtain the puotun ue.rl near tlxe: )
K-edge of absorpt:on - e I PERRS
6. In conclusmn we xmnld hke to noto t]l({ fnllm\ mg, .
a), beéam divergeiee: and uv'«tal mosaicity a’ o‘fect thf* P\R, )
__ rbarartenstxr& ina dxf’erent mapner; .
* " b) with increasing beam cuve:geuce,(or mosamty) the “ell—ff'
: kuuwn two-lobe anjgular’ dxqtnbut,on of PXR txansfotm into'a
single-lobe distribution with' maxunum near Bvagg d'rectmn,
[ c)the ,pechal Jin  width of PXR is defined by the collimator’s =
. aperture (or detector )"aud ‘mosalcvty hut not the dl\mlgence' -
" (or multiple scattering); : o
d) and fmnﬁy that the appmach (lovelopcd makvs it possnble
,to calculate ( to an. a.cruracy where the PXR kmemadc theory -
is true) all the PXR chamrtenstms measnred wuhout addition
of 41.y other phe)mmenﬁlu@ml pmametc L

Thc- ‘.uthm‘ thanks L. V Piuytevxtrh, T.D. thvmova <md
‘{ n Amoam' fm‘ ﬂte hclp wnh desxgn oi the 'mper
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Figure Captions

Fig. 1. PXR angular distributions for Op = n/4 1 -
ideal case; 2 - convolution with beam divergence o, == (';),,p,: 3 -
convohition with mosaicity for O = 6,15 4 - Feranchuk-Ivashin
model.

Fig. 2. PXR angular distributions for (lu‘(-rent mosaicities
oy =05 2- 0, =0. Ooph- 3- Um = epln 4 Um = 1, d()plu 3-
= 4Oph

Fig. 3. PXR spéctral distributions for ©p = 22.5°, aper-
ture A, = £7.5 mrad and mosaicity a,, =3 mrad {curve 1) and
g, =8.%wmrad (curve 2},

6.
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