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THE INTERACTION STUDY BETWEEN RADIATIONS FROM
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CRANIUM AND SKIN OF HUMAN
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Abstract

This work aims to study partial interaction, mass attenuation coefficient,
effective atomic number, half value layer and mean free path by focus the absorption
and scattering radiation of nervous system. The study of photon interaction at energies
1-10,000 keV by the WinXCOM software program for studying partial interaction, mass
attenuation coefficient, effective atomic number, half value layer and mean free path.
These data are important parameters for radiologists to analysis and apply for using
with computerized tomography. The relationship of mass attenuation coefficient,
effective atomic number, half value layer and mean free path of brain, cranium and
skin in photon energies ranging 1-10,000 keV found that photon radiation passes
through more than skin and cranium, respectively. The results indicated that all three
of the organs effectively absorb radiation from nervous system computerized
tomography. When analyzed with computed tomography, the absorption of all three
of the organs will affect the efficiency and accuracy in measuring the results from

computed tomography.
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AewfADS (Computerized Tomography: CT) Tnsaneduanendriueiuieiinonisnsialy
wdnee warlimenfinmesaiann indsnenvisdneufumesiuldlunisnsnitadelse
Tu 4 syuuressneme IHun 1) ssuuaues 2) ssuutesiomasnsien 3) sruunszan naue
TorouarnIzndunas uag 4) ssuuviaeaiden (Paul et al, 2011) \dosietitudllsmenuna
viane 9 uwislulsemelng tnethsdmeladieliusznevlunifadelsasng q Yadendniidmase
UsravEnmuenadenenaisdreuiiunes fe dulsvavsnmsanneuveslineutetetenza 9
Tugan18 (Tekin & Manici, 2017) iesanazdmalnenseesdivantdeseontiiionugianie
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FeenumITesy % W (Gunay et al,, 2019, Yahsi & Orhan, 2019, Ozan et al., 2018)
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sumefuefeazene 9 melusme sunsisemdniiintuanunaiiaddildlunmedne
Mensunng fie Suasisenmsgandulnladidnvsn sunsizeladiowd uazdumsnseduladisud
Funsuuindunsiseiges lavernoudiHa ATIMUILLLTBBIENATOUSHA A1AIAVILNAS AT
wazAndumsdasziads Suduuiunaiuguiduiussulenialunsiindunsienss 4
UTUIUAN 9 waesuelilunuisesu 9| (Limkitjaroenpom et al.,, 2012, Onder et al,, 2012,
Bonnin et al,, 2014, Akman et al, 2015, Lama et al, 2015, Kumar, 2016, Issa, 2016,
Chaiphaksa et al., 2016)
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AANTUNITIVY

mMsAnwdunsAsemouveiodoauss nsluan wavimils Inon1ssaeduns
Aserszwiandenulnneutuiiiodeauss nelvan wazionils AszFundsuunnsiafues
nasulnmen 1 99 10,000 keV T A duUssansnsannouldeuia sunsisentes
L@veTMONS WA AATINALNASIAN WarAduNBasTaas 91nlUsLNTL WinXCom asdusznau

YauilaLiaduad NElYan WavkIYe WaRIRInIs199 1 (Table 1)

Table 1 Chemical composition and density of brain (adult), cranium and skin (adult)

in %mol (Duck, 2013).

Chemical composition Brain (adult) Cranium Skin (adult)

H 10.7 5.0 10.0
@ 14.5 21.2 20.4
N 2.2 4.0 4.2
O 71.2 43.5 64.5
Na 0.2 0.1 0.2
Mg - 0.2 -
p 0.4 8.1 0.1
S 0.2 0.3 0.2
Cl 0.3 - 0.3
K 0.3 - 0.1
Ca - 17.6 -

Density (g/cm’) 1.04 1.61 1.09

NIAUIUMATNITITADIA 9 AUTIELILN N1INIAIFLUTZAVENTaANOWTIIa
(Mass attenuation coefficient; p,, ) @wsamuiadlalaanisiglusunsy WinXCom @saguan

D99M51N15NNDUATNI VN VDINABUABDEITUTENDUNILUUDUATNS 8NSIUBALOUASNS U8 DUUBY
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Fr0819lUsuNTU WinXCom  wamsiannd 1 (Figure 1) A1 (u.) a1unsasilum
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50% warALdUNI19DasEiade (Mean free path; MFP) agiudeunusyeyyadadunasiu
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compl Coppight 2 <NONE> in coefficients. The total attenuation
coeff vidual processes. Total attenuation
coefficients without the contribution from coherent scattering are also given, because they are often used in
gamma.ray transport calculations

WinXCom s based on a DOS program named XCOM. 4 description of this program is available in National
Bureau of Standards Report NESIR-87 by M. J. Berger and I. H. Hubbell. The authors of XCOM can be
reached at the National Institute of Standards and Technology, Githersburg, MD 20899, Phone: 975-5550
Porting XCOM to the Windows® platform was the initiative of Leif Gerward of the Department of Physics at

The Technical University of Denmark.

Figure 1 WinXCom software program (Gerward, 2004)

NaN13I9Y
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siundsnuineuiuniu uwinsdvesiduusyavinisannoudunadmiumananguuy
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Figure 2 Mass attenuation coefficients for combined and partial interactions of brain,

cranial and skin in the photon energy range of 1 to 10,000 keV.
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Figure 3 Mass attenuation coefficients for combined interactions of brain, cranial and

skin in the photon energy range of 1 to 10,000 keV.
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1A Feazdwalinisiuinainesosenaistaeuiinees (CT) fuszdninmanas wazludiu
yoansmiloibeauas nelvian uasfands tildseidosdufnoglutasrmveunmaganiuisa
il K (K Absorption edge) 184579 Na, Mg, P, S, Cl, K uaz Ca fndsu 1.072 x 107,
1.305 X 10, 2.145 x 10, 2.472 x 10, 2.822 X 10, K 3.607 x 10 uaz 4.038 x 10

[

MeV anud1au warssdniuilaloauaslanniniindawarnglvan issanniledoausadiniig

' '
o

MU R

—— BRAIN
154 —— CRANIUM
—— SKIN

10° 10 10* 10° 10*
E (keV)

Figure 4 Effective atomic number of brain, cranial and skin in the photon energy range

of 1 to 10,000 keV.

AWl 4 (Figure 4) uanaiavermendenave ioideauss nelnan ez lugas
wasenlvmeu 1 81 10,000 keV ilsanerpiauonaisdnonfinmes wui Wedoaues wazimis
fuunldurmnuduiiugsswinuavevnoudmaiundsnulninouiilndides iy uiviaosdiday
oymaudsnationiingvan lnsAnavesnondmaintulugasmaganduvedulndiinagn
dlesanavesneusmadwmadalomalunisiinsunsiselnlndidnasn vinldigmdsau
Tmeu 1 89 100 keV o¥pzuaziioifios 3 ALaV0EABNTINAGY LATNUIAAIAAVBIAAY
svmoudamadindaeulnmneu 10 keV uazvziidnanasetiesings aulie 70 kev dadudas
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PnssERundsUlineusnnnin 70 keV 1usull nadiladenndesiunni 2-3 (Figure 2-3)
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Figure 5 Half value layer of brain, cranial and skin in the photon energy range of 1 to

10,000 keV.
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Figure 6 Mean free path of brain, cranial and skin in the photon energy range of 1 to

10,000 keV.
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