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AHHOT8UM$I 

HaCTOBLUH6 T86JI.W:W: CO,I1;6pJK8T paC'ti6THH6 8H8'ti6H.IDl TIOJIHbiX 

M8CCOBbiX ROS~<tH:u;M6HTOB 001!86JI6H1~.R' B B08,IJ;yX6 npH npOXOJK,I1;6HM.Iii 

'tie pes aero xapaRT6PHCT.Iii'ti6ClWro :peHTreaoBcRoro KJ..- K K~ -

H8JIY'ti6H.IiiB OT 31I6M6HTOB 0 DO.Pfi,I!;ROB:hlM HOM6pOM Z. , H8XO,JJ,fHU.IiiM-

C.fJ B RHT6PB8JI6 II~Z :S 50 H Lo.··, L~-, L
1
v- H8JIY'ti6HM~ OT 

SJI6M6HTOB 3? ~ 2_ ~ 94 • 
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BB6,Il;6HH6 

IlpH ,Il;6T6RTHpOE8HHH xapaRT6pHCTM'ti6CROrO p6HTr6HOBCROrO HS

JIY't16Imfl, 06pasyeMoro npH BOS6yJK,I~6HMH MCCJ16,IJ,y6MO~ MHW6HH ny'tiROM 

YCROpeHHbiX HOHOE, ,I(OBOJ!DHO 'tiSCTC STO HSJIY'ti6HH6 OCJI86J.IJ16TCJl CJI0-

6M EOS,IJ,yX8 HS nyTH OT MHlli6HM ,n:o ,I(6T6RTOpa. ~ Yli6T8 STOrO JlB

neHHJl H606XO,Il;KMO 3H8HH6 M8CCOB~ ROS~~HUH6HTOE OCJI86JI6HHJl 

{ ~S ) B EOS.IJYX6 )1)lSJ paS,illJ'tiHbiX ::;aeprvi:M. B H8CT0Jl!I{d MOM6HT ,n:aa-

HH6 no )J.g E BOS,IJ,yX6 HSB6CTHH J!Hill:O ,IT).LR K~ HSJIY'ti6HHH OT 

3J16M6HTOB, H8XO,Ir.fii.I{HXCJl E HHT6J;>EE:Jl6 Z: 22 ~ Z ~ 50, liTO ,IT).LR pn

,n:a 38,I(8'tl, CBJl38HHHX C Oll:p6,I(6Jl6HR6M 3JI6M6HTHOrO COCT8B8, .fi:BHO 

ne.nocTaTO'tiHO. HacTonmaJl pa6oTa ~cTpaHJleT aTOT npo6eJI. B pa6oTe 

npHBO,Ir.RTCE paC't16THH6 SH8't16HMJl TICJIHbiX M8CCOBbiX ROS~~MUH6HTOB 

OCJI86JI6HID1 X8J;>8RT6pHCTH'ti6CROrO }.:'6HTr6HOBCROrO HSJIY't16HH.f.l B B03-

.1zyX6 npH npoxoJK,neHMH KJ... , K ~ l L~ , L ~, L-r H31ly'tleHHA OT 

3Jl6M6HTOB 0 llOpR,Il;ROBHM HOM6pOM .~ , H8XO,Ir.Rll{HMCJl B HHT6pB8Jl6 

II ~ Z ~ 94 • .UaHHhle npe,ncTaBneBbl B BH,ne Ta6JIHo; a rpa~HRa. 

P8C't16T TIOJIHbiX M8CCOBbiX ROaq¢HD;H6HTOB ocna6JI6HHfl B BOS~Xe 

npoBO~JICE c HcnoJib30BaameM wopMyJIH BH,na 

{I) 

r,ne ;U. ~l - M8CCOB~ R03~~IIHJ,H6HT OCJI86JI6HM 3Jl6M6HT8, BXO,lJI{fU6-

ro B COCTBB B03,IJ,yXa. llpH :paC'ti6T8X npHHHMBJICJl COCTSB, YR838HHHH 

B T86JIMD;6 I. q - M8CCOB8Jl ROHI1;6HTpa~ 3JI6M6HT8 L BXO,Ir.R

ll{6rO B COCTBB B03,IJ,yXa, n:pR BJIBJKHOCTH orol2/, ( - aHeprHE 

peHTreHOBCRoro HSJiy'tleHM. 
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Pac~eT B6AK~MHH )UJ npOBC~RCB no CR6~IDm6H CX6M6. ~3 

pa60Tj3/ B3.fiTH 3H8~6IDI.f! }J-S~ IlpH 45 3H8'tJ6HH.f!X 3HSprHM xapaR

T6PHCTH~6CROrO p6HTr6HOBCROro H3RY~6HMfl B HHT6pB8R6 3H6prHH 

I-3I 1\sB • .IJ;:tB R8)K,IJ;OrO H3 3R6M6H'IOB, BXO,II.Hll{HX B C0CT8B B03,n;yxa, 

H ~ R8)K,IJ;OH H3 B3BTHX aHeprHH DO ~OpMyne (I) pacc~HTHB8RHCb 

3H8~6HHB ).).. g ( [ ) B B03~X6. IJepeXO,IJ; OT nony~eHHHX 3H8~6HMH 

}A g ( E. ) B B03.DYX6 R 3H8~6HHBM R034;4;.0IJ;H6HTOB OCJI86JI6Hru:T ~-

3H6prHH msny~eHH.H, coOTB6TCTBYIOI!\HM zsny~eHHIO K.-, L- cepHI1 OT 

sJieMeHTOB o z , aaxO,IlliJlUIMC.fl B HHTepBane II .$ z. ~ 94, npoBo

~ncn annpOKCHM8UM6H llOJiy~eHHHX 3H8'tl6HHH }!~ llORHHOMOM 
m 

Ln [}A~ lf.\l :o 'b A ... E •·• (2) 

r,n;e AK - I<Os4;q;HlW6HTbl DORHHOM8 ( k-1 ) CT6ll6HH, m - ~HCJIO 

napaMeTpOB. 

AnnpORCHM8UHB npOBO~JI8Cb Ba 3BM cnC-6500 no CT8H~PTHOH 

nporpaMMe OlliH1 ~ u Ml Ll /4/. 

Ta1un~ Me To;n;oM 6h1RH nony~eH.Il saa'tleHH.H )..t ~ .rvm K ~ - , K ~ 

H3Ry~6HHH OT Na rro ~ n a rrna L L L ~ ;;;) ' ,LJ.f/JJJ ~ , ~ , r M3RY'tl6-

HMH - OT Rb ,n;o Pv • 

3aeprHR K~ - C6PHH 0Dp6;Il,6JIBR8Cb K8R Cp6;nH6-B3B6ill6HH06 

saa~eHHe saeprHH .rvm Ko.~ , l<.o.
1 

nepexo.n;oB c y'tleTOM BepoBTHOc

TH STHX nepexo.n;oB. AaanorH'tJHO sneprmn K p., nepexo,n;oB - RSK 

cpe;n;aeB3BerneHHOe sHa'tleHHe K~~ , K~ 1 , K~3 nepexo.n;oB, L"' 

RaK cpe;naeBsBemeHHoe sna'tleHMe L.~ L ~ 
~~'1 I ~ 2. 
/5,6/ 

• 

nepexo.n;oB. Tipx~eM 

npHHHMaeTCB L~: L(), 

PesyJ!bTSTbl pac~eTa npe,n;cTaBJISHH B Ta6nHue TI, r,n;e B nepBOM 

CTOR6U6 DPRB6,IJ;6H nopB~OB~ HOMep 3R6M6HT8, H8JIY~8IOU{SrO xapaK

T6pHCTH'tl6CR06 peHTr6HOBCR06 H3nyqeHH6 C SHeprH6H E. 3H8~6HH.fl 
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3TOH aHeprHH npHB6~6HH B 4-M CTC~6U6 T86~UN. B 5-M CT0~6U6 

npHB6~6HH ll0~H6 M8CCOBH6 R03~~~~6HTH OC~a6~6HMR B B03~X6 

B cM2/r. Ha rpa~m<e pMcyHI<a I npHBe.rr;eHH pesyJI:&TaTH pac'tieTa 

(I<pyrJIHe TO'tii<H). Ha OCH a6CUHCC pHCYHR8 - aHeprHB peHTI'6HOBCRO

ro H3~Y'ti6HMR (RaE). Ha OCH Op,II.HE8T - B6~'tJHH8 }L~ • CnJIOWH8.R 

RPHBa.R - pesyRbTaT aRcTpanoJIBUHE aTHX saa"tJeHHH noJIHHOMOM ypaB

HeHHB (2). Ha 3TOM ~6 PMCYHR6, J~ Cp8BH6HKH, rrpHB6,Ir;6HH (B BH

~6 TpeyrOJlbHHROB) 3RCll6p~6HT8~H~6 ,Ir;8HHH6 f!! , B3BTH6 H3 

pa60TH/I/. BH,IUlO, 'tJTO B HHT6p:B8J..8X C. , r,rr;e MO>KHO npOBO.n;IiT:& 

cpaBH6HYre, .rr;aaHHe B npe.rr;eJiax om.e6oR (3-5%) xopomo corJiacyiOTC.R 

Me JK,n;y co6oia. 

0TM6THM, 'tJTO npH COCT8B~6H~H T86~U BJ18~0CT:& B03,n;yXa H6 

Y'tiHTHB8Jl8C:&. llpOB6,Ir;6HH8.R OU6HR8 H3M6H6HH.R B6~'tJHHH ~! B npe,rr;

llOJIO>It6HHH IOO% BJI8>KHOCTM ~ 38Ee~Mo 38BHW6HHOH ~HHH nyTH 

peHTr6HOBCROrO H3JIY'ti6HHB B B03,Ir;yX6 (100 MM) llOR838Jl8, 'tJTO rrpH 

3THX rrpe,nnOJIOJK6HHBX, }J.j , H3N:6H.fi6TCB Ha B6~'tJHHY, B H6CROJlb

RO pas M6H:&WyiO OillH6RH B Ollp6,Ir;6Jl6HHH C8MOia B6~'tJHHbl. 



Ta6JmU8 I 

KoMno- Co.n;epJKaHm:e KoMno- C 0 )1;6 p!K8HH6 
H6HT H6HT 

% (o6.) % (Mace.) % (o6.) % (Mace) 

N 2 ?8,09 ?5,50 KT' I, I4 • Io-4 3·Io-4 

02 20,95 23,I5 H2 5·Io-5 s·Io-5 

Ar 0,933 I,292 N2o s·Io-5 s·Io-5 

C02 0,03 0,046 Xe 8,6•10-6 4·Io-7 

Ne I,s·1o-3 I,4·Io-3 
03 3•I0-?+3·I0-6 5•10-7+ 

+5·Io-6 

He 4,6·10-4 6,4·ro-5 Rn 6•Io-18 4,5·ro-17 

CH4 I,52·I0-4 s,4·Io-5 
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PHc. I. rpa.tpHK fiOJIHJ:iX MaCCOB&IX II:OS!PPHI.\HeHTOB OCJiaCSJieHHH B 

BOS,JU"Xe - }Jv = f ( 2 ) • 

KpyrJiwe TOlUGI - pesyJI&TB.T pacqeTa. 

TpeyroJI&Hbte TOqiCH - SKCI:tepHMeHTaJibHbte ~SHHbie 

paCSom /I/. 
. . 

CnJiomHaa KpHBM - pesyJI:t·TaTbl anpoKcKMaqa:H aKcnep. 

ToqeK no ~puyJie (2). 
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X·~AY MASS ATTENUATION COEFFICI~NTS FO~ AIR 

l EL X-RAY E<KEV) MAC(G'1SQ/G) 

1l 'lA K-AL PHA 1.J41 • 3 2 57 g E +O<t 
K-B~THA :.:.. 0 67 • 27647 E+O 4 

1~ '1G K-Al PHA 1. 255 • 19 37 8 E + 0 4 
K·BETHA 1.295 • 18138E+Il4 

1.3 AL K-A:... PHA 1.Lt87 • 12 361 E • Q '+ 
K-BC:THA 1. 553 ;LJ8C2E+rJ4 

1+ SI K-ALPHA 1.739 .7627~[+()3 
K-BETHA ie838 .647+1E+D3 

1) p K-ALPHA 2.\115 .49773E+03 
K-BETHA 2.142 .Lt198oE+G3 

l) s K-ALPHA 2.3~7 .342!t3E+03 
K-BETHA 2eLt66 .28465E+il3 

17 :;L K-AL PHA 2.622 • 24154 E+O 3 
K-BETHA 2.817 .19852E+03 

u AR K- ALPHA 2. 957 .l7397E+IJ3 
K-13E THA 3.191 • 14121 E +0 3 

13 K K- AL Pf-IA 3. 312 • 127!f.3E+Q3 
K-BETHA 3. 5 89 .1U217E•D3 

Zl CA K-AL PHA .3.&911 .94o12E+tl2 
K-BE THA 4.012 .7496SE+Il2 

2t sc K-AL PHA "t-~88 .71132E+J2 
K-s::THA 4.459 • s57u1E•J2 

) ;I T I K-ALP-iA 4.5~8 • 54JJ3E•J2 
K-8E:THA 4.931 .<+18UE+:l2 

23 v K-AL PHA 4.949 .41374E+J2 
K-BETHA 5.427 • 31686E+Q2 

2+ :;R K-AL PHA 5.411 • 3195 9 E+ 0 2 
K-BETHA 5.947 • 24229 E+O 2 

z; '1N K- ALPHA 5.895 .24865E•02 
K-BETHA G.Lt-92 • 18682E+J2 



X·(~Y MASS ATTENUATION GOEFFICI~NTS FOR ~IR 

l EL X-RAY E ( K EV) MAG C'1 Sl/G) 

2) F2: K-AL P'iA 6.4uu al9493Et-02 
K-BETHA 7. us 9 • 14544E+-O 2 

27 :;o K-AL PHA 6.925 • 15404E+D2 
K- BE THA 7.649 ell4?7E+IJ2 

2~ NI K-AL PHA 7.472 • 12 2 6 u E +ll 2 
K- BET HA 8. 2 65 • 9J515Et-01 

23 cu K-AL PHA 8.1,tt1 .9831:.-E+Qi 
K-BETHA 8.91.7 • 7 2 3il a E + a 1 

3) ZN K-ALP-tA 8.631 .794&&E+01 
K-BETHA 9.572 .58322E+G1 

31. GA K-ALPHA 9.243 .64728E+01 
K-BETHA 10.263 • 4 74!t 3 E • 0 1 

3~ 
,..-
~t. K-AL PHA 9.876 .53153EH)l 

K-BETHA 1J.983 • 38910 E+u1 

33 AS K-AL PHA 1J.532 • '+3976 E + IH 
K-8ETHA 11.729 • 32189E+-u1 

3+ s~ K-ALPrlA .( ~ ' 't 
•••'-~U • 3 6 66 6 :: + 0 1 

K-8ETHA 12.5-:2 • 26d5'+Et-01 

3; BR K-AL PHA 11.'3 ... 7 • 3ud33£+0l 
K-B::THA 13.299 • 22 60 4 E + u 1 

35 <R K-AL PHA 12.630 • 26~96E+-J1 
K-BET.-IA 14.12 6 • 1915 3 E +- 01 

37 Ra K-AL P>i A 13.3 75 • 22 25 2 E + 01 
K-BETHA 14.979 ai6387E+-IH 

33 SR K-ALPHA 14.142 • 191L E•J1 
K-BET-tA 15.859 • 14ll5Etu1 

33 y K-AL PHA .14.933 • 16521 EHJ1 
K-BETHA 16.766 .122!t7Et0l 

:.l ZR K-AL PrlA 1 s. 746 • 14373E+-J1 
K-BETHA 17.7ll. • 1J7iH EHll 



X-~AY MASS ATTENUATION COEFFICIENTS FO~ AIR 

l EL X-RAY E ( K EV) MACCC'1S:l_IG) 

~t NB K-AL PHA 16.584 • 12590 E+-01 
K-BETHA 18.660 • 94141 EtOu 

. ' •- '10 K-AL PHA 17.443 • 11u9ttE~Il1 
K-BE T HA 19.64 8 • 83337E•Ilu 

~3 r:; K-ALPI-fA 18.327 .1833~E+OiJ 
K-dETHA 2~.663 ;7L+22lE+OO 

'++ RU K- ALPHA 19.234 • 87oiH E+OO 
K-BE T HA 21.7~5 • 66 48 3 E + 0 1.i 

43 RH K-AL PHA 2C.167 .7845;)Et-OO 
K-BETHA 22.778 • 59 a7&E:+IlO 

'+J PO K-ALP'iA 21.122 • 70 633 E+Ou 
K-BETHA 23.876 • 54181E+il0 

:..1 A; K·ALPHA 22o~L3 • 6388+ E+ju 
K·BETHA 25. ~I. 7 • 49 2& 3 E +- U J 

,.g :;o K-ALP"'A 23.1i:.~ • 58 ... +5E+Ju 
K- BE THA Z6 .l65 • ~~vJ2E+-ilv 

'-+3 IN K· ALPHA 24.138 • 5 2 16 & E + 0 () 
K-BETHA 27.353 .41285E~Ou 

51 SN K-AL PHA 25.192 • 48 53+ E+-00 
K-BE THA 28.570 • 38J30E+OO 



X·RAY MASS ATTE~UATION COEFFIGI~NTS FO~ AIR 

l ~, 

t:. ... X-RAY E ( K EV) M A C ( G"' S Ql G ) 

37 RB L-AL PHA 1.694 .82567E+03 
L-BETrlA 1.752 • 7459GE+03 
L-GAM~A 

33 SR L-AL PHA 1. 80 6 • 68162 E+ 0 3 
L-BETHA 1.871 • 61477 E+-ii 3 
L-GA MMA 

33 y L-AL PHA 1.922 • 56 902 E+O 3 
L-BETHA 1.995 .5119DE+03 
L•GAMMA 

4) ZR L-AL PHA 2.i:J42 • 4 7 951 E til 3 
L-BETHA 2.121t .42377E+03 
L- GAMMA 2.3L2 • 344+7Et03 

i.tl ~B L-AL PHA 2.l66 .4071~t-E+u3 
L•BETHA 2.257 • 3 6 36 3 E + i) 3 
l-GAMMA 2.461 • 28 70 5 Et 0 3 

' ;> ·- '10 l-AL PHA 2.293 • 3 481S E+-0 3 
L•BETHA 2.394 • ~0 9~ J E + 0 3 
l-GAMMA 2.Q,3 • 34f11E+03 

1+3 r:: L-AL PHA 2. 424 • 29 917 E t03 
L-B::THA 2.536 • 26451E+Q3 
l-GAMMA 2. 7 92 • 2J 351E+G3 

4+ RU L-AL PHA 2.558 .2533&E+Q3 
L-8~THA 2. 6 83 • 22 68 5 E t- () 3 
L-GAMHA 2.964 • 17285EHl3 

"+;) RH L-AL PHA z. 6 96 .22383Et!l3 
L•BETHA 2. 834 .19538E+-1)3 
L-GAMMA 3.143 .14721E+03 

:.; PO L-AL PHA 2.838 • 19463 E t- il3 
L·BE THA 2.990 .16877£+-03 
L-GAMMA 3.327 • J.2592E+-03 

1+7 AG L- AL PrlA 2.983 • 16 38 7 E +a 3 
l•BETHA 3.151 • 14618E+-03 
L-GA M'1 A 3. 519 • 10 78 a E+ll 3 

43 :;o l-AL PHA 3.132 e14803E+-03 
l-SETHA 3.317 • 1269&E+03 
L-GAMHA 3. 718 • 92 65 G E+O 2 



X·<AY MASS ATTENUATION COEFFICI~~TS FO~ AIR 

l -, 
t:. ... X-RAY E(Kt..Vl HAC<:'IS)./G) 

'+3 IN L-AL PHA ,3. 2 86 • 13 U2 8 E t (I 3 
L-BETHA 3.4 87 .1i363E+03 
L-GAMMA 3.922 • 798&5E+02 

5) SN L-AL PHA 3.443 • .1.1458 E+O 3 
L-B::THA 3.663 • 9655oE+02 
L-GAH MA 4.132 .69v3DE+02 

51. SB L-A~ PHA J.61J3 • 1J:HJ7EHl 3 
L-BETHA 3.6ltlt • 84459E•u2 
L-GAHHA 4.351J • 5•3737£+02 

-, ;::>_ T:: L-ALPHA 3.7b8 • 3CJ278E+02 
L-BETHA 4.029 • 74.J8ttE•a2 
L-GAHMA 4.572 • 51 38 5 E t 0 2 

53 I L-AL PHA 3.937 .7CJu19E+02 
L-BETHA 4.219 • 651.08£+()2 
L-SAHMA 4. 8L 2 • 45111£+()2 

5+ XC: L-AL PHA 4e1v9 .7;;1t8E+u2 
L-BETHA 4. 416 • 57 25 ~ E+ a z 
L-GAM''1A 5.iJ39 • 3g283Etfl2 

:n cs L-AL PHA 4.285 • 62 32 o E+O 2 
L•BETHA 4.62Li .5J3&7E+az 
L-GAM'1A 5.281 • J430uE+02 

:::>:> BA L-ALPHA 4.466 .:>5455E•az 
L-BETHA 4.829 .44392£+02 
L-GAMMA 5.531 • 2 9979E+il 2 

37 LA L- ALPHA 4.65u • 4;341t8E+-02 
L-BETHA 5.043 • 39133£+02 
L-GA M MA 5. 7 '32 • 26189E+O 2 

5j CE L-AL PHA 4.838 • 4'+ 15 & E t 0 2 
L-BET~A 5. 263 .34&42£+02 
L-GAMHA 6. 059 • 22 93 Q E+O 2 

53 PR L-AL PHA s.u31 • !94&3 Et-0 2 
L-BE THA 5.lt89 .3u653E+il2 
L-GAMHA 6.328 .21.JloUE+02 

oJ NO L-AL PHA 5 .228 .35318E•02 
L-BE THA 5.721 • 27156Et-02 
L-GA M MA 6.bl..5 • 1 7 7'+ 5 E hl 2 



~-R~Y MASS ATTENUATION COEFFICI~NTS FOR AIR 

l EL X-RAY E<K£V) MACt:iSQ/G) 

:>1. PM L-AL PHA 5. 429 • 3165 2 E +- il2 
L-BETHA 5.961 • 24u&2E+-02 
L-GAH\ofA 6.891 • 15&3 2 E+-u 2 

- ) o_ SM L- AL P"iA 5.635 .28389£+112 
L- BE THA 6.2l:i6 .21359£+()2 
L-GAMMA 7.185 • 13 792 E • a 2 

:>3 EJ L-AL PHA 5.843 • 25522E+il2 
L-BETHA 6.457 .18965£+{)2 
L-GA M MA 7. 4 84 .122i.l1Et02 

o+ GO L-AL PHA 6.G55 • 22 '37 5 E tl) 2 
L-BET1A 6.713 • 16 9u :> E • 1.12 
L-GAMMA 7.790 .1uB1oEHl2 

0) TB L-AL PHA 6. 2 69 • 2 .. 72 8 E • () 2 
L-BETHA 6.978 e15056E+il2 
L-GAM'1A 8 .1u 4 • 9&J32E+Q1 

0) DY L-AL PI"IA 6.491 .l.Bb90EtJ2 
L-BETHA 7. 248 • i3435Et02 
L-GAMHA 8.424 .a547&Ettl1 

:>7 HO L-AL PHA 6.717 elo87:iE+u2 
L-BETHA 7.526 .11 ~H~ E•D2 
L-GA MMA 8.753 • 76189Etll1 

:>3 ER L-ALPHA 6.945 .1527lE+-il2 
L- BET HA 7.811 eli3728E+il2 
L-GAMMA 9.i)88 .68083Etil1 

:>3 TM L-A ... PHA 7 .l 75 • 1385~E•uz 
L•BETHA 8 .iu 2 • 9610 3 Et01 
L·GAMHA 9.43G .60975Etil1 

7) YB L-AL PHA 7. 41u .12571. E+-a2 
L·BETHA 8e4L1 .86181£+01 
L- GAMMA g. 7 8Ci • :4 71+£+-01 

71 LU L-ALPHA 7.649 • 1142 7Et0 2 
L·BETHA B.7u8 • 77376£+01 
L·GA MMA 1u.139 • 4918u EtQ1 

n 1F L-AL PHA 7.893 • 1u 397 E •o 2 
L- BETH A 9.023 .69561.E+J1 
L-G~MHA 1}. 515 • 4413 5 EtJ 1 



X-~AY MASS ATTENUATION COEFFICI~NTS FO~ AIR 

l EL X-~AY E<Kt:V) M A C ( :; '1 S Q/ G ) 

73 TA L- ALPHA 8.139 • '34 7 3 5 E t- J 1 
L-!3ETHA 9.343 .62683Et-J1 
L-GAMMA 10.896 • 39821£+1)1 

7+ L-AL PHA 8.389 • 86552E+J1 
L-BETHA 9.67u • 56582Et(l1 
L-GAM M 11.2 85 .35908£+;)1 

75 RC: L-AL PHA 8.664 • 785ol.EtJ1 
L-BET~A lJ.OiJ7 • 5112~ Etil1 
L-GA MM A 11. 6 84 • 32 5ft. 5 E t-l) 1 

7=:, OS L-A;. PHA 8.9L4 • 72381E+J1 
L-BETHA 10.354 el.t6233Et-J1 
L-GAMMA' 12.094 • 29495EtiJ1 

77 IR L-AL PH A 9.167 .6&34!tEt-il1 
L•BE THA J.v.7i.8 • i.t1834Et1Jl 
L-GA MMA 12.513 • 26783E+u1 

73 PT L-A:.. PHA 9.434 • 6u 898E+Jl 
L-BETrlA 11. G 71 • 38J1d Et-()1 
L-GAMMA 12.942 • 2437oE+01 

73 AU L-AL PHA 9. 7L 4 • 55'·HSE+J1 
L•BE Tti A 11.443 • 34554£+01 
L-GAMMA 13.381 • 22224E+ll1 

8) HG L-ALPHA 9.979 .515!t6E+01 
L- BET HA 11.824 • 31~t5;:iE+Q1 
L-GAMMA 13.829 • 20 30 7 E +I) 1 

81 TL L-AL PHA 1u.257 .47531Et-01 
L-BETHA 12.212 • 2869!tE+J1 
L•GAMMA 14. 29u .18561E+u1 

3? PB l·AL PHA 13.541 .433&&Et-il1 
L- BETHA 12.614 • 26189E+il1 
L·GAMMA 14.765 .17.J24E+Ol 

33 BI L•ALPHA 1ve828 e4J55!tEtl)1 
L-BETHA 13.025 • 2 3 9ft. 6 E t- u 1 
L-GAM'1 A 15.25\J .15631E+01 

3+ PO L·ALP-IA 11.119 • 3754 + E t-il 1 
L·BETHA 13.446 • 21 '33 C E + 0 1 
L-GAMMA 15. 746 • l4379Etu1 



x-~~y MASS ATTE~UATION COEFFI:IE~TS FOR AIR 

l EL X-RAY EtKEV) MAClCMSl/G) 

s; AT L- ALPHA 11.415 .34798E+01 
L-BE THA 13.876 • 2 012 0 E+ Q 1 
L-GAMHA 16.2 52 .13255Et!l1 

a; RN L-AL PH A 11.714 .32307Et01 
L-BETHA 14.315 .18494E+!l1 
L-GAMMA 16.769 • 12 2 It 2 E + D 1 

87 FR L-A. PHA 12.tJ16 • 3i.lClt3E+J1 
L-BETHA 14.768 • 17U15E+01 
L-GAMMA 17.3Li1 .11321E+()1 

BB RA L-AL PHA 12.322 • 27975E+J1 
L-BETHA 15.231 • 15662E+J1 
L- GAMMA 17. 846 .10Lt88E+il1 

83 A: L-ALPHA 12. 635 .26G37E+Jl 
L- BETH A 15.7i2 .14'+5 3 E +01 
L-GA MMA 18.4u8 .972;8E+QO 

gJ TH L-AL PHA 12.952 • 2'+323E+01 
L- BE THA 1o. 2~.. 3 .13357Et()1 
L-GAMMA 1 e. 980 • 91.140 2 E t 0 U 

31 PA L-AL PHA 13.274 • 22722E+!l1 
L- BE THA 16.71.;5 .123ouE•u1 
L-GAMMA 19.568 • 8 it 13 Lt E t il u 

3? u L-AL PHA 13.6C2 • 212Lt6Etil1 
L- BE THA 11.22u • 1145 Lt E t 01 
L-GAMMA 2U .16 8 • 78'-+47 E+Du 

33 NP L-AL PHA 13.9 30 • J9903E+Q1 
L•BETHA 17.750 • 1li 62 7 E + !J 1 
L-GAMMA 2J. 7 84 • 7 3 21t 6 E t 0 o 

3+ PJ L-AL PHA 14.265 • .t.8&o3 E+J 1 
L-BETHA 18.297 .98638£+00 
L·GAMMA 21.421 .68452E+DO 


