88

East Eur. J. Phys. Vol.2 No.1 (2015) 88-92

EAsT EurROPEAN JOURNAL OF PHYSICS

PACS: 25.10.+s, 25.20.-x, 25.30.Dh

UNIFIED DESCRIPTION OF PHOTO AND ELECTRO PROCESSES ON LIGHT
NUCLEI IN COVARIANT APPROACH WITH EXACTLY CONSERVED EM CURRENT

P.E. Kuznietsov
Institute of Electrophysics & Radiation Technologies National Academy of Sciences of Ukraine
61002, Ukraine, Kharkiv, Chernyshevsky St, 28, P. O. Box 8812

e-mail: kuznietsov@ukr.net
Received March 2, 2015

Generalized gauge invariant electro-break up process amplitude is considered. One is a sum of traditional pole series and the regular
part. The deposits of regular part of amplitude, and its physical sense, are explored. A transition from virtual to real photon is
considered in photon point limit ¢*> — 0 . The general analysis for electo-break up process of component scalar system is given.

Precisely conserved nuclear electromagnetic currents at arbitrary ¢° are received.
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€JIMHUI OIAC ®OTO TA EJIEKTPO ITPOIIECIB HA JIETKHAX SIIPAX Y KOBAPIAHTHOMY IIJIXO/I 3 EM
CTPYMOM 110 TOYHO 3BEPITAETHCH
ILE. Ky3neunos
Inemumym enexmpogizuxu i padiayitinux mexnonociiu HAH Yxpainu
61002, Ykpaina , Xapxie, eyn. Uepnuwescokozo, 28 , a/a 8812

Po3rnsmaeThes y3araapHeHa KaniOpyBalbHO-3aMKHYTa aMILTITYZa €JEKTPOIIPOIECY, SIKa CKIANAEThCA 3 TPAAUIIHHOTO TOIIOCHOTO
psmy Ta peryispHOi YacTWHH. BUBYEHO BKIA] peryispHOi YaCTHHU aMIUTITYIH Ta ii (i3udHUil 3MicT. PO3MISIHYTO TpaHHMIO
AMILTITYIM eNeKTPOIPOIeCy y Tepexoi B poTorHy Touky (g — 0 ), TO6TO NpH Tepexoi Bij BipTyansHUX GOTOHIB 10 peaNbHHX.
3nilicHeHO 3arajJbHU aHami3 MpoIecy eJICKTPOPO3IIEIUTIOBAHHA CKIaJeHOi cKaaipHoi cuctemMu. OTpuMaHO TOoYHE 30epiraHHs
ANEPHUX eJIEKTPOMArHiITHUX TOKIB JUIsl IOBUILHUX ¢ .

KJIFOYOBI CJIOBA: perynspHa 4acTHHA aMILTITYIH, SIEKTPOPO3LICIUICHHS, ()OTOPO3IICTUICHHS, TPAHUIIS aMIUTITYI1, JIETKi sIpa

OBBEJVMHEHHOE OIMUCAHHUE ®OTO U 3JIEKTPO MPOLECCOB HA JIETKUX SAAPAX B
KOBAPUAHTHOM NOJAXO/JIE C TOYHO COXPAHAIOLIINMCS OM TOKOM
®@.9. Ky3nenon
Hnemumym snexmpogusuxu u paduayuonnvix mexronozuti HAH Ykpaunwl
61002, Vkpauna, Xapokos-2, yr. Yepnoiuesckoeo, 28, a/s 8812

PaccmoTpena 006oOmeHHass KaauMOpOBOYHO-3aMKHYTas aMIUIMTYAA JIIEKTPONpOIecca, KOTOpask COCTOMT M3 TPaJHIOHHOTO
MONIIOCHOTO psila W PEryJsipHOW cocTaBisromield. M3ydeH BKJIQA PETyISIPHOM YacTH aMIUIUTYIBl M €€ (PU3MYECKUl CMBICI.
PaccMOTpeH Tipemesl aMILTHTYABI 3JEKTPOIpoIecca TpH Tiepexoge B (OTOHHYI Touky (g° —0), T.e. NpH mepexome OT
BUPTYaJbHBIX (DOTOHOB K peasibHBIM. [IpoBeZieH oOLIMii aHAN3 MPOIecca AIEKTPOPACIICIUICHHS COCTABHOM CKaIsIPHON CHCTEMBI.
TTony4eHo TOUHOE COXPAHEHHE SAEPHBIX IEKTPOMATHUTHBIX TOKOB MPH MPOM3BOIBHBIX ¢~ .

KJIFOYEBBIE CJIOBA: perynspHas 4acTh aMIUIHTY[BI, 3JEKTPOpacIleIUicHre, (OTOpacIleIieHne, peaesl aMILITATY b, JIETKHe
siapa

The main goal of present paper is to explore the properties of generalized gauge-invariant amplitude. The main
aspect in exploration of electro process on light nuclei is detection of the amplitudes regular part role, as compactness
measure of compound strongly connected system. Electromagnetic aspect of amplitudes regular part is that one can
reconstruct the deposit of many-particle electric intersections in addition to one-particle mechanisms. In addition, this
part determines the requirement of total hadron current conservation. Moreover, amplitudes regular part expands the
upper bound of vertex function classes, which does not lead to the cross-section increment with the respect to photon
energy enlargement.

Universality of electromagnetic interaction in form of minimal connection consists in the following statement.

Photons (q2 =0) with polarization vectors & P and & Lt Aq p and arbitrary parameter A € (—00;+00) are
indistinguishable during the interaction e& #J # only with conserved current q,J " = 0. There is opinion in literature
[1, 2], that in processes with virtual photons (q2 # 0) gauge arbitrariness of virtual photon propagator (longitudinal

art & _ot (le;zton)

’ (g, +q;#), €,"=0 in matix element M =eé J"(hadrons),
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J*(hadrons) = Z J#) can be removed by conserved lepton current. This only ensures gauge independence for
i={s,t,u}

deposits of distinct mechanisms of hadron current g,J* (hadrons)=0even when lepton current is not conserved. In

literature, the efforts to outflank such situation lead to suggestion to make additional heuristic substitution
qJ (hadrons)q,,

2

q

- auge zero  shifting.  Therefore, the matrix element
J ,(hadrons) — J ,(hadrons)— gaug g

M=eZ,( J#(hadrons)_w) is zero with the respect to substitution &, — ¢, even ifq,J*(hadrons)#0.

However, if hadron current is not conserved simultaneously with the lepton one then electro-break up amplitude does
not have a photon point limit (q2 — 0). It means that we cannot exclude unphysical states from time-longitudinal
polarizations of virtual photons, during the intersection from virtual photons to the real ones.

ELECTRO-BREAK UP AMPLITUDE LIMIT IN PHOTON POINT (6]2 —0 )
In view of raised situation, I wish to show that methods, developed in [5-8] and applied in [3,4,9,10] to describe

photodisintegration processes on deuterium, *He and*He nuclei, give us the opportunity to describe electro-break up
processes on light nuclei the same way we did before. To do this, we define gauge-invariant amplitude, which
corresponds to photodisintegration process of nonlocal scalar field into two scalar fragments. Such amplitude has the
following shape (to be precise we consider scalar deuteron, which consists of two scalar nucleons. Ones have the value
of masses and charges corresponding to real particles.):

— H
M_egﬂJ . M
e=+4ra, )
JE=J 1 T (3)
AYZ H yz
g =26 G wrp) G ) @
s—my r—m u—m’
k#
Jregﬂ = k_(Zth + ZuGu - ZSGS )’ (5)
q

where ¢ =1/137 , Z, .. - charges of scalar deuteron, proton and neutron in elementary charge units, kﬂ - relative
space-like 4-momentum of pn — pair, k = (0, p) . Vertex functions G, = G(—k.'), i =[s,¢,u] depend on square of

appropriate channel relative 4-momentum: f = pon =k, — . p =P~ _4 |94, q=(0,0).
2 2 u s

The final expression for amplitude J }Zg regular part does not contain a singularity, when proton and neutron are

scattered at right angle (6 =90°). We consider klirn J ,‘ég showing this. We factorize the expression using Taylor
sq—0
functional row at the point X = —kf . Thus, we receive that the expression is defined by the derivative of vertex function

2 . . .
G(—k;) of strong interaction due to the charge conservation law z, =z, +2z,:

i G4 2)G (KD =26 (K 4 gk) -5, (K —gk) _ dG()| ©)
k,g—0 ksq dx

_ 2
x=—k;

It is very easy to make sure that pole part of nonlocal current is not conserved: ¢ ﬂ.] 1/)10/

z.G, —2,G,—z,G, ,in

despite of charge conservation: z_ —z, —z, = 0. Further, I am going to show that regular part of total current reclaims

described situation. For this, we have to write down the diagram of selected process (q2 #0) (Fig. 1,2). Virtual
photon momentumis ¢ = E — E'.

We consider the limit of intersection from virtual photon to the real one: q2 — 0. All calculations performed in
center of mass system (Fig. 3). We chose this system the way that virtual photon momentum oriented along oZ axes.
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Fig. 1. Electro-break up process of compound scalar system. Fig. 2. Gauge invariant electro-break up amplitude of nonlocal
scalar field into two scalar fragments.

The angel between virtual photon momentum and proton momentum signed as €. Therefore, coordinates of 4-

vectors are: £, =1/-¢" (¢;,0,0,v), d* =(E,,0,0,—¢q;), ¢" =(v,0,0,q,), k* =(0, psinb,0, pcosb),
p" =(E,,psind,0, pcosd), n" =(E,,—psind,0,—pcos0).

4 We are going to find amplitudes limit at q2 — 0 in the

following way. We split our problem into three identical parts, which
depend from the momentums in §,7,# — channels appropriately. The
limit of the amplitude in § — channel is given by the sum of pole part
and the third summand in expression (5):

AV M
G @+d)y k|

/t “oo_
‘]sreg + Jspol =z,U; 2 s GS . (7)

s—-m,; kq
Fig. 3. Center of mass system. From the relation between momentums ¢g+d =d' (Fig.2)

follows that d +d' = g+ 2d , and, therefore Mandelstam variable s = (d +q)° = m; +2dq +q’ . It means that the

limit of the expression contained in matrix element of § — channel can be written down as:

2q,d" +q° k* 2q,d" k*
lim q,(J/,, +J%) = 2,G, lim(——e= "9y G otim (G D . ®)
7> -0 70 m, +2dg+q" —-m, kq -0 2dg kq
In a  reciprocal manner  one can receive the expressions for t,u — channels:
i - i — 0O whi a2 .
{}21210 9, (e + ) =0 (}ZITO 4, (Jryeg +Jipor) = 05 which also seek to zero, while g~ —> 0. Well then, we satisfy

the J*

total conservation requirement:

; Ho_
‘}}To(q,u‘]tatal - 0) : (9)
At this stage, the following question arises. Why the amplitudes final expression does contain just the fragments

relative momentumks ? In paper [6] the expression for matrix element of compound system disintegration process was

developed:

1
oG(p, — Aq, oG(p,,p,— 4
mreg :(2”)4§(q+p_pl _pZ)g,ujdﬂ el (pl q 52)+62 (pl p2 ,Uq)
; o(p —44q) o(p,~24)

where €,, p,, i = {1, 2} are the charges and momentums of fragments appropriately. Let’s concretize the form of the

; (10)

vertex function (G argument. In fact, vertex function depends on the square of relative momentum

E E
ky = 721)1 —jpz =n,p, —mp,,where 5, =E,/w, i=12,a w=E, +E, — total energy. At fragments center of mass

system, relative 4-momentum k, = (0; p) is space-like, p, =(E;p), p, =(E,;—p). Let’s consider the first summand
under the integral. We regain the dependence from current value of the relative momentum square:

\ o | _ 2 0G| (k—Anyg :
e, [da 61M+.., =¢,[diie Olk=2m,q) [( : )J+ . Here, argument (p,—Ag;p,) of
#o a(pl_ﬂq)ﬂ ’

1
; o(p—24),  o(k-2nq)
vertex function in terms of relative momentum square
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K2(A)=,(p, - Aq)—n,p,)* = k? —=2Am,k, -q, k2() =k, k2(0)=k>, defined as G[(ks —ﬂ.?]zq)z] Let’s rewrite

the integral taking into account the defined argument: Eﬂjdl e a( Aq), ok
P —Aq u st

0

+} Now, we calculate the

2 2
derivative ¢, K _ €, A (p = A)=mp, | 2k —An,q) 41,8 ¢, = 26k, accounting  transverse
o(p —4q), o(p—4q),
conditioneg =0. Initial integral takes the shape
2
1 d(k—An,q)’ 0G| (k=244 1 dG| k(1)
gﬂjdl e ( ’7261) [( ’ 2) L— = g~kj2n2dl e1#+... . Finally, we divide and multiply
g o(pi—4q), o(k-inq) ) ok, (2)

this expression by k-q, therefore integration by A reduces to the new variable dA2m,k-q =—dk.(A). Totally we

‘ 1 oGk (A)] kb o] aG[k] -k, . )
receive: g~k!2nzdﬂ{eIW+..}: —;fkldks,(z){e,w+..}: —Z.—k{eIG[kst(l)]—eIG[kx,(O)]}.

s

Calculating the integral for the second charge e, and generalizing the result taking into account the charge conservation
-k
law e=¢ +e, we receive: —(27r)4 S(p+q-p,-p,) g—ks{elG[ktz] +e,Glk,]1—eG[k;]}. Therefore, the matrix
q-Ks
element final expression is:

-k
m., = —(27[)4 S(p+q-p —pz)-e-%{zlG[ktz]+22G[kj]—zG[kS2]}. (11)

S

This expression does not contain any kinematical singularities. Moreover, one defined by the sum of the change
“velocities” of structure formatting interaction in every point of nonlocality. Total expression for covariant amplitude

E, -Ju k!

uv pol™s

after photon “insertation” into strongly connected “threetail” takes the form M, =e I
q- kK

, Where

F, =¢,q,-¢&,4q,-EM-ield tensor, J/  total EM pole current of s-, t- and u-channels.

The inference is that injection into consideration of additional (regular) part ensures the existence of photon point
limit. This property provides the opportunity to describe electro break-up processes applying developed covariant
approach [5-7].

GENERAL ANALYSIS OF COMPOUND SCALAR SYSTEM ELECTRO-BREAK UP PROCESS
To carry out calculations of observed characteristics one has to establish the conditions of concrete model, which
corresponds to electromagnetic hadron intersection current. We apply developed approach with this objective. The only

distinction with the respect to photo processes is the presence of virtual ]/* —quantum. Extra virtuality (tendered by

photon line into electromagnetic vertex) leads to the emergence of form-factors instead of charges in electromagnetic
currents.

Matrix element of compound scalar system electro break-up process (corresponding to Feynman diagrams on Fig.
2.) has the shape (1) with the amplitudes of appropriate channels (4, 5). For the numerical calculations one has to use
realistic form-factors of target and fragments instead of charges in amplitudes. There is a number of articles containing

different q2 — dependence of form-factors. For example, form-factor dependence can be taken from [11,12]. Such
dependence fulfills the agreement to the photo process amplitude:
F, (¢’ =0)= z5 F, (¢°=0)= Zp;Fn(q2 =0)=z,. Values of z,,z,,z, — are charges of compound system and
its constituents in elementary charge units. Gauge invariance of the amplitude has no hesitation. Providing the

. . * . .
substitution: & w4, ,onereceive the expression:

M(e, —q,)=etF,(q")G, +[F,(q*)+ F,(¢)— F,(¢")IG, )
~F (¢*)G, - F,(¢°)G, + F,(¢°)G, + F,(¢")G, —[F,(¢°) + F,(¢*)]G,} = 0.

As the result, we have the opportunity of light nuclei electro-break up covariant description. Analysis of the results
of observable quantities calculations and comparison with experimental data will be given in further articles.
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CONCLUSION
Regular part of gauge invariant amplitude defines the value of electrical many-particle mechanisms dynamical
deposit in addition to one-particle (pole) deposit. This statement is in precise agreement with the requirement of gauge
invariance. Therefore, in developed covariant approach, the photon point limit of the electro-break up amplitude exists
and equals to zero. This property gives the opportunity of unified description of photo and electro processes based on
general principles. Application of this approach permits us to receive precisely conserved nuclear electromagnetic

currents at arbitrary q2. The main notice of the article is the description of interaction between electromagnetic field

and bound system of strongly interacting particles. As the result, it was shown that conservation of electromagnetic
current in processes with electrons is also very important as in photoreactions.

Finally, author wants to express acknowledgement to the group of Institute of Electrophysics and Radiation
Technologies NAS of Ukraine, and especially to Yu.A. Kasatkin and V.F. Klepikov for assistance to publish this article,
useful advises and discussions.

REFERENCES

Efimov G.V. Problemy kvantovoj teorii nelokal'nyh vzaimodejstvij. M.: Nauka, Glavnaja redakcija f. m. lit., 1985. 216 s.

. Slavnov A.A., Faddeev L.D. Vvedenie v kvantovuyu teoriyu kalibrovochnyh polej. — M.: Nauka, 1988.-272s.

3. Koshchii O.E., Kuznietsov P.E. Two particle photodisintegration of He-4: // Ukr. J. Phys. — 2014. — Vol. 59. — No. 2. - P.193-
200.

4. Kasatkin Ju.A., Klepikov V.F., Kuznecov F.Je. Dvuhchastichnoe fotorasshheplenie legkih yader s sohranyayushhimsya JeM-
tokom // VANT. — 2014. — No. 5(93). — S.18-25.

5. Kasatkin Ju.A. Geometricheskij aspekt kalibrovochnyh polej i vozmozhnost' edinogo opisaniya lokal'nyh i nelokal'nyh
vzaimodejstvij v KJeD // Pis'ma v JeChAlJa. - 2009. - No. 1(149). - S. 41-53.

6. Kasatkin Ju.A. Additional Requirements for Consistent Description of Nonlocal Interactions in QED // Physics of Particles and
Nuclei Letters. — 2010. - Vol. 7. — No.2. — P.100-109.

7. Kasatkin Ju.A., Korzh A.P. Dopolnitel'nye usloviya dlya opisaniya nelokal'nyh vzaimodejstvij v KJeD // The Journal of
Kharkiv National University, physical series “Nuclei, Particles, Fields”. — 2009. — No.880. — Iss.4(44). - S.31-44.

8. Kasatkin Ju.A. Lokal'naja U(1)-kalibrovochnaya invariantnost' i fotorasshheplenie sil'no svyazannyh sistem // Pis'ma v
JeChAlJa. - 2004. - T.1. — No. 5(122). - S. 30-49.

9.  Kasatkin Yu.A., Klepikov V.F., Kuznietsov P.E. Constructing relativistic amplitude satisfying the requirements of conservation
EM current and fission 3He (3H) // East Eur. J. Phys. —2014. - Vol.1. - No.2. — P.40-52.

10. Yu.A. Kasatkin, V.Ph. Klepikov, P.E. Kuznietsov Two-Particle Photodisintegration of the 3He and 3H Nuclei in a Relativistic
Approach with a Strictly Conserved EM Current // Physics of Particles and Nuclei Letters. —2015. — No.4. - P. 481-493.

11. Hughes E.B, Griffy T.A, Yearian M.R, Hofstadter R. Electron Form Factors from Inelastic Electron-Deuteron Scaterring //
Physical Review. — 1965. — APS Vol. 139 - No.2B. - P. 458-471.

12. Schiavilla R., Riska D.O. Threshold electrodisintegration and electromagnetic formfactors of the deuteron // Physical Review
C.—1991. - APS Vol. 43. - No.2. - P. 437-451.

N —




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


