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ITox »mbnemoit BHTY pacmnonaraercs MoHeETO-
BUJIHBIM 3JIEMEHT MEHbILIEro pa3Mepa. B 3aBucumo-
cTH OT (haKysbTeTa H300paKeHUEe Ha HeM OyneT W3-
MeHsIThesl. [IpunaraeMblie BapuaHThl 3HAKOB (haKyib-
TETOB IIPUBE/ICHBI HA PUCYHKE 3.

’ N
L

a 9] 8

Pucynoxk 2 — [lu3aliH-IPOEKT aKkaJleMHUYECKOTO 3HAKa
Boimyckauka IICO BHTV (a), 3D-mozens (6) u smbiema
BHTY (6)

IIBeToBOE perieHHe A aKaJAEMHUYECKOTO 3HaKa
HEU3MEHHO 3€JICHO-30JI0TOC, 0€3 Kakux-Iubo BapHa-
. Tpaguuuonssiit user BHTY — 3enensiid. MoxHO
OBUIO OBI MCIIO/IB30BaTh KIACCHYECKHUH I[BET TEXHUYE-
ckux BY30B — cunmii, 0fHaKO 3TO MOJHOCTHIO MEpe-
YepKHET MHAWBUIYAJIHHOCTD TAaHHOTO 3HAKA.

[ocrne pa3zpaboTky yepTexa o0IIero BUa, ¢ pacde-
TOM pa3MepoB M MOAOOPOM ONTUMAITBHEIX TTapaMETPOB
crienmyeT pa3paboTka TEXHOJOTMYECKOro Mporecca n3-

UDC 004.92, 004.925.5

TOTOBJICHHSI 3HAKa BKJIFOUACT B ceOs YCKaHKYy U3 JIMCTO-
BOro Metajuia, rpaBUPOBKY MEJIKUX DJIEMCHTOB, C60pKy
C 3aCTe)KKOI71, TOJIMPOBAaHUC. B 3aBucumoctu OT wucC-
MOJIb3YyEMOI'o METajlla MpeayCMaTpuBacTCsd JTaKUpoBa-
HUe THO0 rajibBaHUIECKOE TIOKPBITHE.

PucyHok 3 — DiieMeHTBI ¢ CHMBOJIMKO# (haKyIbTeTOB

IlocnemHuM  3TaroM  BBINOJHSACTCS  HaHECEHHE
I[BETHOH 3MaJIN Ha OT/ENbHBIC YIACTKH H3CIHS.

TexHomorndyeckuii mporecc IMpeaycMaTpUBACT
M3TOTOBJICHHE OCHOBBI 3HAKa U3 JIParoleHHOTO WIN
HEJParoeHHOro MeTajula Wi ciuiaBa (cepebpa,
MEIH WU aTIOMHHUS) METOAOM IITAMIOBKH. Xy10-
KECTBEHHasE OTJeNIKa BKJIIOYaeT TaJlbBaHUUECKOE
MOKPBITHE  OTJAENBHBIX YYacTKOB M  XOJIOJHOE
SMaUpOBaHKE B IPUBEICHHbIC paHee IIBETa.
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Developed a method of colour visualization of X-
ray spectra by energy characteristics. On the basis of
the method developed and created the program
"X-ray-RGB-tube" [1]. For color visualization of the
X-ray spectrum and analysis of the spectrum of the
X-ray source, each energy of the spectrum is matched

with an RGB vector, which represents the intensity
value of red, green and blue colors:

(X1, X5 Xy) @

where X1, Xo, Xs— numbers in the range from 0 to 255.
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First step was to set the colour palette correspond-
ing to the X-ray spectrum. The energy range for X-
rays was chosen from 0.1 keV to 100 keV, and further
transformed using the following formula:

@

min :log,,(0,1keV ) +1=-1+log,,(keV)+1=0+log,,(keV)
max :log,,(100keV) +1=2+log,,(keV)+1=3+log,,(keV)

Defined the colour scale for the X-ray spectrum.
The range of energies is divided into 7 intervals, ac-
cording to the colours of the rainbow (optical spec-
trum), which describe the number of colours accord-
ing to the interval. The minimum RGB vector values,
outside the range, were taken as black and the maxi-
mum values — as white.

Since in the RGB layout orange is a combination
of red and yellow (hue), there will be fewer basic in-
tervals in total (figure 1, a).

As can be seen from Figure 1a, the transition from
one colour to other changes a certain RGB coordinate,
then the number of hue steps is 255. Dividing the
energy range of X-ray emission into intervals in
accordance with the transitions from colour to colour,
obtained the boundary values of energy, which will
sort the spectral lines into colours (figure 1, b).

Consider the task of forming the "white colour"
source using the spectrum colouring method. The
"white" source can be either a source with a complex
anode, or a source consisting of several sources, sim-
ultaneously or sequentially emitting objects in the ex-
periment.

The summation of the spectra, as a source with a
complex anode, as well as multiple sources, is de-
scribed by the following expression:

. (A-2)
l(/1)=Z|i(/1)=Zkif(/l(U))=f(/1(U))Zki=k ﬁ 3

in

where k™ — constant, depending on the parameters,
independent from the wavelength.

Hence, by summing the spectral intensities, ob-
tained intensity, which is represented by the summa-
tion of functions f(A(U)), depending on the wave-
length (on energy) multiplied by the constant k™.

Then the integral colour of the spectrum — the
source colour — will be given by the condition of in-
tensity mixing. Integrating this principle into the pro-
gram, obtained the following result of summation and
colour visualization of spectra with their common
colour (source colour) (figure 2).

Colour ] R G ‘ B Range Transition Energy, keV
Black 0 0 0 1 B-R 0,269
Red 255 0 0 > R-Y 0,708
Yellow 255 255 0 3 Y-G 1,905
Green 0 255 0
C)«'an 0 255 255 4 G-C 5,129
Blue 0 0 255 5 C-B 13.804
Purple 255 0 255 6 B-P 37,153
White 255 255 255 7 P-W 100
a b

Figure 1 — RGB vectors of colours (a) and colour intervals with their boundary energies (b)
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Figure 2 — Colour plot of the spectral intensity of the stopping spectrum in logarithmic scale (a) and colour stopping spectrum
of the modified tube (with complex anode) (b)
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Figure 3 — Obtaining the stopping spectrum of a "white" source
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To create a "white" source, it is necessary to ob-
tain a spectrum with uniform intensity. Considering
all peculiarities of construction and addition of spec-
tra, modelling of a white source was performed in the
seen from the calculation, due to the addition of in-
tensity spectra of different sources it is possible to ob-
tain a spectrum with a "shelf", where the intensity is
quasi-linear.
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Abstract. An analytical solution to the heat conduction equation for a multilayer medium with periodic heating is

obtained.
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MHorocI0iHbBIE Cpebl, COCTOSIIIE U3 COBOKYII-
HOCTH CJIOEB Pa3JINUHBIX MAaTEPHAIOB, UMEIOT OTPOM-
HOE MpakTH4YecKoe npuMeHeHue. K HUM oTHOCATCS
pas3IMYHbIe ONTHYECKHE MOKPBITHS, 3alUTHBIE I10-
KPBITHS, TOHKOTJICHOYHBIE (DOTOINEKTPUUECKHE dJle-
MEHTBI, TOHKOIUIEHOYHBIE aKKYMYJISITOPBI, CIIOUCTAs
cpesa, CO3JlaHHasl C LEJIbI0 OXJIaXICHUS U MHOTHE
npyrue. PacyeT u aHanu3 TemnepaTrypHbIX MoJied B
TaKHUX CTPYKTYypax SBJISAETCS aKTyaJbHOW 3amaueil. A
TaKXe CyIIECTBYET OOJIBIIOE YHCIO OOPATHBIX 3a1a4
[1; 3], xorza o 3HAYCHHSM TEMITEPATyP, HEOOXOTUMO
OMpPEeNeNIUTh TeIUIO(PU3MIECKIX CBOMCTBA MaTepua-
JIOB M VX TOJILMHBL, ¥ Pa3JIMYHbIE TEIUIOBBIE IIOTOKH.
Jnst perieHnst 3TUX 3a/1a4 MOXKET OBITh HCIOJIB30BaH
METO/] HEPHOINUECKOTr0 HarpeBa (METOJIOB PETyJsp-
HOT'O PeXHMa TPEThEro Po/ia, METO/] TEMIIEpaTypHbIX
BOJIH) | JJIs1 0OpaTHBIX 33/1a4 MOJIE3HO UMETh aHalu-
THYecKHe (OPMYJIBI ONTUCHIBAIOLINE TEMIIEpaTypPHbIE
I10JI1 B MHOTOCJIOMHBIX CTPYKTYpax IpH Nepuoguye-
CKOM HarpeBe. MeTox TemmepaTypHBIX BOJIH 0o0a-
JIaeT PsIIOM IIPEUMYILECTB 110 CPABHEHUIO C IPYTUMHU
METOAAMH, B HACTHOCTHU 1T UBMEPEHUA DTUM MECTO-
JIOM HEOOXOIMMO Majloe KOJIMYECTBO MaTepuala n3-
3a pPe3KOro 3aTyXaHMs TEMIIEPATYPHON BOJIHBI.

B nanHO# paboTe MoydeHO aHAMTHUYECKOE pe-
IIEHHE ypaBHEHHE TEIUIONPOBOJHOCTH JUII MHOTO-
CJIOWHOM cpeJibl IPH EPHOINIECKOM Harpese.

PaccMoTpuM OorpaHMYeHHOE IPOCTPAHCTBO U3
MHOTOCJIOIHOr0 MaTtepuaina. Pacnpenenenue temre-
patypsl Qi B I-TOM cJI0e, onpenersieTcss ypaBHeHHEM

TETIONPOBOJHOCTH .
90, %0y
— = a; <
or laxz,t>0,0_x<l, Q)

C HayaJIbHBIM yclioBueM: Q;(t = 0,x) = Q,, Ha rpa-
Hune (x = 0) TemnepaTypa MEHsETCs 110 TapMOHHIYe-
ckomy 3akoHy: Q1(t,0) = Qo + TmaxSin(wt), rae aj —
KO3Q(UIHMEHT TeMIepaTypONpOBOJHOCTH  I-TOTO
ciost, Qo — HavyanbHas TeMreparypa cpeabl, Qmax —
aMIUTUTyJa KoJjebaHui Temreparypbl, ® = 27/to —
KpYTroBas 4acToTa, To — epuoa konebdanni. [Tpu nae-

AJIbHOM TE€IIJIOBOM KOHTAKTE MEXKAY CIIOSIMU:

a0 _ a0,
Q;(d;) = Qi44(dy) ki; |x=di_}\'i+1 6x+1 |x=di

" yCJIOBUAMU 3-pona Ha I'paHULIC CPEAbIL:

80,
A== x= = —a(Qs — Qp),

n ax
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