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ABSTRACT. 

A tabulation of heavy-ion stopping powers is presented for projectiles from He to U in 
materials normally used in gas-detector systems. The basic Bethe -Bloch theory. incorpo
rating corrections for the projectile low-velocity effect and charge state, is employed. Re 
sults are compared with some experimental data sets and with Northcliffe and Schilling's 
evalu ations. 

I. - INTRODUCTION. 

Gas filled detectors are of common use in heavy-ion experiments. Ionization chambers , 

proportional counters, parallel-plate avalanche counters can be made by standard techniques 

in a large variety of geometrical arrangements . 

It's often necessary, in gas-detector design a nd operation, to estimate the energy lost by 

heavy ions in traversing the vindow material and the gas. Optimal operation can be achieved 

for each experimental condition, provided that energy losses are correctly estimated. 

Scarce experimentally based heavy-ion stopping powers are available presently. for ga

ses and window materials employed in such detectors: only in Northcliffe and Schilling's eva 

luations(!) data are reported on Argon, Mylar and Polyethylene. 

The present paper reports an investigation on the el ectronic stopping power for projec!! 

les from He to U on a number of composite materials and gases. The basic Bethe-Bloch 

(B. B.) theory, incorporating corrections for the projectile low-velocity effect and charge 

state is employed. 

This analytical approach is known to give estimates which are generally in good agree

ment with ext;>erimental data if some quantities included in the formalism can be extracted 

from light-ion experimental stopping powe~s or extrapolated from the analysis of heavy-ion 

stopping powers in neighbouring elements. In Section 2 the calculation procedure is summari

zed. Detailed information on the materials and on the parameters used is given in Section 3; 

the results are discussed in Section 4. 
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2. - CALCULA TION DETAILS. 

The Betlle-Bloch theory incorporating corrections for the projectile low-velocity effect 

and charge state was employed. The computer code ELOSS and the method used for the heavy

ion stoppinJ.!-power calculation are extensively described in Ref. (2). For the present calcula 

tion onl,Y tllree para m eters have to be determined: the mean ionization potential I and the K

shell correction parameter 81. which are characteristic o,r the stopping material, and the ef 

I'cctlve-chargc pararneter ). which is related to the projectile-target combjnation. 

The parameter evaluation can be summarized as follows: 

a) 1 and 111 were extrat ted by fitting to light - ion stopping powers whenever available . In lack 

of (!xperiment.al <.lata, Bragg ' s additivity rule was employed using I-values for el emental 

targets from fl ef. (:i) and a veraged H,-values. 

Chcrnicn'l - hintlin.f.': effeds are likely to cause departures from Bragg 1s rule, especially at 

lower' velndtic~ , thus increasing the uncertainties of t he calculated stopping pO\vers (4). 

II owcvcr for some applications in which calculated stopping powers can be considered as a 

h'1lide for the l ahoratory practi('c, one can neglect the effect of chemical binding and use 

holh ex pcl'imentally - and a ddit i v ity rule - hased stopping powers for all the compounds with 

till' salHe (.'hcmical formula. 

' I) Ap, shown in pt~CV10us analysisCi) , lile effective-charge parameter). for different Zl projp.~ 

tile!>; 011 a light (I ~ Z2 ~ R) target, can be expressed as: 

A , I~ being SIH'dfi<' constants rot' each ausol'bel' . Moreover the d epend e nc e of A and B , as 

a 1\111<"1.1011 of /.4' exhibits ~iTll ptc patterns, thus allowing extrapo l,ation procedures in the 

(7.1 ' /'2) spa('(·. 

It is thl1s possible to ohtain interpolated A- valu es from a trend analysi S and predict with 

t'{'as()llahl~ act'L1t'a('), the ton effective cha l'ge also in lack of experimental information. 

:1. - MA TlmIALS. 

:L \. - Windows . 

a) Polycthylcne (CI1 2)w I.!:X Pl'l·iIlHmtal data on l2 C and 160 in polyethylene are available(5). 

T Ill' 1- and Ht-\'alucs, cxtract(~d from rits to ex per'iments were llsed; ). from tr'end ana 

lysis. In Ihe 1' ('SIlt'ct of H,'ag.!..!'s r'u1l' Poly pt'oPy.len e lias the sa m e com position . 

h) !'o! y \'inyl rOI'1l1 s1 I't'sin FOHM V/\' H. : crnpirical formula. C \ 11118°5' No experimental data 

W('1'(> fO\lnd. 

d r'o!.vcslet· film MYI.An (llll Pont), lYfELlNEX (1. C.l.), 110STAPHAN (Boechst): empirical 

fO I'mula C'IOlln04' 

Expt't"inlclltClI data on n«l), 12 C , 160 , 20Ne (5), 32 S , 35 C1 , 53Br , 1271(7) in Mylar are 

i'l.\·ailable allowing the detel'll1inatiotl of all the calculation parameters. 
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d} Polyvinylchlorideacetate copolymer VYNS (Union Carbide) : empirical formula CH2CHCl 

(90 %) + CH2CH02CCH 3 (10 %). 

No experimental data were found, 

e) Cobalt-base alloy HAVAR (Hamilton Watch Company). 

Experimental data on .a and d(6) and a and p(B) are available. and B} have been ex-

tracted from fits to these data . The average 

Z of Havar is ""27 and the corresponding V! .9 

lue for ·,1.(ZI) was estimated to be the same \. '. 
NICKEL 

as for Nickel for which a number of heavy

ion stopping-power data are available. In 

Fig. 1 is displayed the dependence of ).. vs. 

ZI for Nickel, as determined by fitting to 

experimental data relative to Br, 1(9), 0, 

CI(IO): F. Mg. Ai. S. Cl(l1) in Nickel . 

3. 2. ~ Gas. 

a) Hydrocarbons. 
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PROJECTILE ATOMIC NUMBER. Z, 

FIG. 1 - Effective charge parameter I. as 
a function of projectile atomic number Zl 
for Nickel. 

Experimental data on p and a stopping powers on several hydrocarbons were analyzed by 

L. E. Porter and L. C. Shepard in the frame of the Sethe-Bloch formalism(l2l. Values for 

I and Bl tabulated in that work for methane, butane, ethylene, propylene and butene, we

re employed in the present calculation. As a check we have compared the calculated (l 

stopping~powers in n~Butane with experimental data by A. S. Lodhi and D. Powers(4) and 

F. Wenger and coworkers( 13), not considered in Porter's analysis. The resulting agree~ 

ment is fully satisfactory, as displayed in Fig. 2. 
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FIG. 2 - Comparison of calculated stopping powers with experimental data from Refs. (4,13), 
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The A-values used in generating heavy-ion stopping power s are based o n the described trend 

analysis. Also in the case of hydrocarbons apply the considerations made in the previous seE, 

tion on the influence of chemical and molecular binding effect on stopping ~ower . 

b) Ar gon . 

1- and Bt-values for Argon were determ..! 

ned by fitting to experimentally -based ta

bulated proton stopping ;Jowe rs from R ef. 

(14). ). :: ).(ZI) was det ermin ed analyzing 

experimental heavy -ion s topping powers 

(C and Ar from Ref. (15) ; Cl, S, Br, I 

fr om Ref. (16)). Results are displayed in 

Fig. 3 . 

4. - RESULTS AND DISCUSSION. 

1.0 r--------- ---------, 

ARGON 

• 
.7L-__ ~ ____ L_ __ ~ ____ ~ ____ L-__ ~ 

10. 20. 30. 40. 50. 60. 

PROJECT ILE ATOMI C I,IUMBER J Z1 

F IG. 3 - Effective charge parameter). as a 
function of projectile atomic number Zl "for 
Argon. 

Using the values for I, H] a nd). determined as dis cussed in the previous section, heavy~ 

ion stopping powers were cal culated in the energy range 0 .4-1.00 MeV/amu for projectiles ranK 

ing from 12C to 238U. A compilation of a~stopping powers was also included because of the 

large use of radioactive a-sources for off ~beam thickness measurements. 

As a t est of th e cal culatio n, in Figs . 4 and 5, results are compared with experimental da. 

ta o n Mylar and Argon and wit h Northcliffe and Schilling's tabulatiorts. A fai rly good agreement 

with both experim e ntal and N. S. ' s values was obtained. 

A cru cial point i s the estimate of the u ncertainties in predictin g stopping powers. The ex 

pected accuracy is likely to be -1 0 - 20 % depending on the parameter determination uncertai,!! 

ties. 

The present t :lhulation is intended only as a guide for the laboratory practice and fu r ther 

developments of the accuracy of heavy-ion stopping-power calculations will be strictly related 

to the availability of new experimental data. 

I 
I 
I 
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2 . 774 
2~543 

1 .421 
. /84 
. 552 

· ~429 
.353 

M ...... LAF' 

ll.050 
10 .2.67 

9.61"1 
8.?07 
~3.275 

1.715 
7 . 223 
,5. ?'87 
·0).1,02 
5.006 
., .138 
3 .540 
3.0',6 
2.751 
2 . 478 
2.257 
2.077 
1.175 

.653 
_46 1 

. 360 

.297 

ETH'fl.EtJE 

16.'1'2.0 
15.164 
.13.567 
12.235 
.11.141 
10. 234 

9 . 473 
8.827 
8.273 
6.343 
5 .152 
I, .340 
3.770 
3.331 
2.991 
2.717 
2 .',91 
1. 392 

.768 

.540 

.420 

.346 

VYHS 

9.037 
fJ.7 16 
~3.217 
'.'.7(',5 
7.:!23 
. .:.,7"34 
fo·.3'3a 
.':i.033 
·3.714 
4.526 
3.767 
'.L240 
2.84"7 
2.54.1 
2.'294 
2.093 
.1 . 9:~7 
1. l00 

. <S 1S 

.':'·56 

.34 l 

.2.81 

Pr-;'OF'YLENE 

16.828 
15.0'J3 
13.509 
12.186 
ll.099 
10.197 
9.440 
B.79"? 
8.2.45 
6 . 324 
5.137 
4.32 8 
3.160 
3.322 
2.983 
:2. .71 0 
2. L185 
1.389 

.766 
. '539 
.4:20 
.3 .... 5 

HA,lf~R 

4.69'5 
4. 574 
4. :t f':-./. 

4.:):.!3 
4.C)4 5 
3.876 
.3.71· .... 
3.567 
.3.431 
2..871 
2.467 
::.':. 164 
1.978 
1.740 
1.5136 
1.458 
1. S:'() 

.796 

. 457 

.327 
. '2.5"7 
.. 214 

f3UfEI-1E 

16 .572 
1 ..... 8'?':; 
13.348 
12.050 
10 .981 
lO. 093 
9 .34 7 
8.7 1. 3 
8.169 
,s.2"70 
5.096 
4 . 29'·"; 
3 w732 
3.298 
2.962 
2.691 
2 . 468 
1.380 

. 762 

. 536 

. 418 

.:::3/+4 

r.RGOU 

5 . 936 
5 . 564 
5 .277 
5. 021 
4.784 
4 . 56~ 
4. -~/,2 
4.17 4 
, .999 
3.297 
"".800 
2 . 433 
2 . 1~2 
1. '730 
1 .751 
1 ~603 

1 . 479 
, 867 
.-.92 
. 351 
.27'5 
.228 

F·EtHr.NE 

16 . 610 
14.918 
13.373-
12.076 
11.004 
10 .B6 
9.367 
B.730 
8. 183 
6. 282 
5.110 
4 . 307 
3.739 
3.306 
2 . 968 
2.697 
2 . 473 
1 . 3 81 

. 762 

.536 
Jt 1 7 
. 343 

MEVf(111U 

.40 

.60 

.e.o 
1.00 
t .::'0 
t.40 
L H 60 
1.80 
~.oo 

3 . 00 
-+. 00 
5 . 00 
6.00 
7 .00 
8.00 
9.00 

10.00 
20 . 00 
40 .00 
60 . 00 
80.00 

100 . 00 

MEV/AMU 

.40 
.60 
.80 

1. 00 
1. 20 
L4-0 
1. 60 
1. 8 0 
2.00 
3.00 
4.00 
5.00 
6 . 00 
7.00 
8 . 00 
9 . ()() 

10.00 
20.00 
40 .00 
60.00 
80 . 00 

100.00 

16.

0 
8. 

lONS 

ELECl ROrv i C S TOPPING F·OWER MEI)I ( HG/So. eM) 

(CH2) tl 

17 .783 
16.506 
15. 10-t 
13.846 
12 . 771 
11 . 854 
1 1.069 
10.392 
9.80"3 
7 .692 
6 .331 
5 . 378 
4 .700 
4.169 
3 .. 7 5"4 
3.418 
3.140 
1. 766 
.977 
. 689 
.536 
.442 

t~~THp,NE 

2'!t .660 
21.923 
19 . 569 
1"7.,6'":57 
16.115 
14.854 
13.802 
12 .. 907 
12. 130 
9.318 
7 . '565 
6 .398 ' 
5 .554 
4 . 914 
4.412 
4.007 
3.674 ~ 

2.04 8 
1.127 

. 791 

.615 

.506 

FOHMVAH 

13.090 
12 . 587 
11 . 8-t1 
11 .081 
10,,373 

9 . 736 
9" t67 
8.662 
8 .. 2 14 
6.568 
5 .. 505 
.... , '41 
4~ 1:59 

:'-::;.709 
3 . 357 
3 . 06·., 
2.822 
l. 605 

8 Q ":1 

. 630 

.oi91 

.405 

BUTANE 

20 . 22 ..'. 
18 . 410 
16., 655 
15.163 
13 .914 
12 .868 
1 1.985 
11 . 2~~O 
10.57 6 
8.237 
6.73"'t 
5.1'12 
4. 9"13 
4. 410 
3.9;'.'; 
3 .. 607 
3.311 
1.855 
1.024 

. 721 

. 561 
• ..'162 

~\yLAI:;" 

12 .834 
12. 237 
11.0483 
10.741 
10.055 

9 ..... 36 
8 . 882 
8 .387 
7 . 944 
6 . 307 
5.2·~7 

4 . 537 
3 . 986 
3.55..'t 
3 . 208 
::'. .928 
2 . 699 
1 . 533 

. 853 

.60::': 

.4,'0 

. 388 

ETHYL ENE 

19.31 0 
17.671 
16.051 
14. 645 
13 . 461 
12.464 
"1 1.614 
l O.887 
10 . 256 
8.012 
6 ~.,~ 

. v,' , 

5.577 
"'+.867 
oi.313 
3.881 
3 . 53.1 
3.241 
1.817 
1.003 

.706 

.549 
~ 452 

VYNS 

10./1F.:5 
10.272 

9 ./98 
9.:'!·;3 
8 . 759 
8.:~30 

7 . 840 
7.439 
7.075 
'5.691 
4 .. 784 
·'LV+4 
3.660 
3 . 278 
2 . 967 
'2. . 7 \ 2 
2"~jO\ 

1.436 
0804 
. 569 
.445 
. 367 

F'ROPYLENE 

19.206 
17.588 
15 .982 
14 .~;87 
13 . 410 
1 2.418 
11. 57"', 
1 0 . 8::,0 
10 . 222 

7.9E:'e 
6.558 
5.'56 2 . 
4. 0::A 
4 "302_ 
3.871 
3 ~ 522 
"3 . 234 
1.813 
1.001 

. 704 

.5"'t8 

. 451 

HA'-.'AR 

5.388 
5.325 
'S.185 
';:,.0 17 
40.844 
4 . 672 
4.507 
4~350 

4 . 202 
3.'-=iT/ 
3 • .1 09 
2.749 
2. 464 
2 . 2~3 

2. 043 
1.883 
t . 746 
1.038 

.597 

. 427 

.335 

. 280 

BUTEt-.!E 

18.913 
17.358 
15 . 792 
J.4 ~424 

l 3.26:3 
12.::92 
1 1 . 460 
1.0.7'.6 
1 0. 127 
7.920 
6 . 506 
5.519 
It.8 tH 
4-. 27 1 
3.84"'" 
3 .498 
3. 2 1 2 
1.802 

. 9'75 

. 701 

.545 

.449 

ARGON 

6 .856 
6.520 
6.'254 
6.005 
5.766 
5 . 539 
5 .322 
5 .118 
4.926 
' •• 129 
3 .5.1.3 
3.101 
2 . 757 
2 ..... 83 
2 .259 
2 . 073 
1.916 
1.. l3 l 

.643 

.'15 8 

.360 

.298 

r:"ENTANE 

19 .964 
17. 3 85 
15.818 
14.44 9 
13.290 
12. 312 
11. 477 
10. 7 59 
10 . 137 
7.927 
6 . 5 19 
5 .531 
4 .824 
4.278 
3.851 
3. 504 
3 .21 7 
1. 804 

.995 

.700 

.545 

. 448 



MEV/AMU 

.f,O 

.60 

.80 
1.00 
L20 
1.40 
1.60 
1.80 
2.00 
3.00 
4.00 
5.00 
6.0() 
7.00 
8.00 
9.00 

10.00 
20 . 00 
40.00 
60~OO 

80.00 
100.00 

MEV/Af1U 

.40 

.60 

.80 
1.00 
1.20 
1.40 
1.60 
1.80 
:.~. 00 
3.00 
4.00 
5 .00 
6.00 
7.00 
8.00 
9.00 

10.00 
20 . 00 
40 . 00 
60.00 
80.00 

100.00 

19 . 

9. 
F IuNS 

ELECTRONIC STOPPING F'OI,.JER tiEVI (?"G/S(~ eM) 

(CH2) N 

1.9.82;] 
18 .720 
17.346 
16.059 
1.4 . 932 
13.956 
13.109 
12.373 
11.727 
9.365 
7.791 
6.664 
~.8~;5 

5.2t1 
4.706 
4.293 
"3 .9~~O 
2.234 
1 . 23"7 

.. 872 

.679 

.559 

METH~NE 

27.420 
24.8:'34 
22.470 
20 . 't93 
18 .. 868 
17.523 
16.389 
15.41.4 
14" 5c..Q 
11.386 

9 .. 3:59 
7.954 
6.937 
6.1.58 
5.342 
5.042 
4.629 
2.591 
1.426 
1.002 

.779 

.641 

FORMVAR 

1-"+.721 
14 .. 353 
13 .645 
12 .. 877 
12.139 
11.460 
10.846 
10.295 
9.801 
7.961 
6.745 
S,,8~'51 

5.159 
4.618 
't .19't 
3.837 
3.540 
::~"028 

1.1.29 
. 797 
6"" 

.. 513 

BUTANE: 

22_52:3 
20 . 86fJ 
19 . 1.25 
17 .~)t19 
16.275 
15 . 159 
14.2()6 
13."84 
12~667 
l().O·~".3 

8_297 
r' . 08·7 
6.201 
5.~:;tB 
-+.?76 
4. ':;"3.<', 
4 .. 168 
:"!." ·)47 
.1..:"96 

.?12 

.7 tO 
, '-';84 

MYLAR 

l.<'t .sao 
14.085 

. 13. 349 
12_586 
1i . B60 
11.t91 
10 . 5B.<', 
10.035 
9.541 
7.682 
6.476 
5.616 
4 .9~=:;9 

4_437 
4 .01~; 

3.672 
3.391 
1. 938 
:1. .080 

.763 

.595 

.491 

ErHYLENE 

21.531 
':.~\).041 

18.433 
11.1 • 9t~~=; 

15~740 
1.<'+.67.<', 
13.756 
:1:2. <;)62 
.1.2.269 

'"9.'77') 
2..094 
6.911 
6 . 063 
C~; .. 3\?~? 
.(t.865 
4. id5 
4. .. 0/8 
2 . '.na 
1.269 

.8(?3 
.. 695 
. 57'2 

• 

VYNS 

11.903 
11..811 
lL3"l6 
10.8~;0 

10.316 
9.804 
9.327 
8.2087 
8 . 48:j 
6.919 
5.872 
5 .. 121 
4 . 547 
4.087 
3.710 
3."39"8 
3 . 1 39 
1.lH4 
LOt8 

~ /2 1 
• "'j63 
• 4.6~5 

PF~(JPYLENE 

21. :115 
19 ,,9.<'t8 
18 .. ,..;~i5 
16 .\710 
15.680 
1'1. 6~) \i 

t3.70J 
12.91[1 
1 2.2::8 

7.72'5 
8.071 
6.1392 
6 .. 047 
5.37B 
..11 .. 8::;2 
4.':t2 4 
4.068 
~ . 293 
1.267 

.891 
.694 
.S"7 l 

HAVt-,R 

6.062 
6~062 

5 ~956 
5.808 
5 ~6.{t3 
5.474 
5.307 
5.1-45 
4.989 
4 .313 
3.7H3 
3~374 

3 . 041 
2.768 
2.540 
2.348 
2 .1 B3 
t .310 

.T:=';6 
,,54 :1 
• 42't 
.'35':' 

f.dJTENE 

?1.089 
19 .6B"7 
fe . 136 
1 6 . 72'7 
:\.5 .. 514 
1 4.4"71 
13.573 
12 . 794 
12.l14 

9 , .')/+2 
8_006 
fl.H3Y 
6.003 
~'j.::339 

4.818 
4.3S'4 
·':"~040 
'} .,279 
1.. 260 

.8:':17 
,.69 0 
• ~5·-SiJ 

ARGON 

7 . 757 
7.465 
7.226 
6 . 991 
6 .757 
6.526 
6.302 
6.087 
5.881 
5.002 
.<' .. . 33~j 
3.820 
:~Jt13 

3.085 
2 . 816 
2.590 
2 . 398 
1.428 

.81 4 

.580 
• .<'+56 
.377 

PENTANE 

21. 160 
.1. 9.72.<'+ 
18_169 
1.6.759 
j 5~537 

14 . 492 
13~:':!88 
J2 . 805 
1:-~. 1.21 
9.IA~; 

8.019 
6. 850 
6.006 
3 . 3.<'+6 
4.825 
.<', . 400 
4.046 
:?2H l 
1 . 260 

. 886 

.690 

. 567 

MEV/AMU 

.40 

.60 

.80 
1 .00 
1.20 
1.40 
L60 
1.80 
2 . 00 
3.00 
4.00 
5.00 
6.00 
"l . OO 
8.00 
9 . 00 

10.00 
20.00 
40.00 
60 .00 
8 0. 00 

100.00 

MEV/AMU 

.40 

.. bO 

.BO 
1.00 
1.20 
1.040 
1.60 
1.80 
2 . 00 
3 . 00 
4.00 
s.oo 
6 . 00 
"7.00 
8.00 
9.00 

to.OO 
20.00 
40.00 
60.0() 
80.00 

.l00. GO 

20. 

10.
Ne IONS 

E:".LECTRDNIC STOPP ING POWER MEV/ (MG/SO eM) 

(CH2)N 

21.748 
20 .823 
19.498 
18.203 
17 . 043 
16 .02'5 
15 . 131 
14.3·(18 
13 .. 657 
U .• 085 
9~318 

8.026 
7.089 
6.334 
5.737 
5.246 
4 .. 835 
2. "1~;3 
1 .527 
1.0'76 

.838 

. 690 

METHP.NE 

29.955 
27 0552 
2~5. 216 
23.207 
2 1 .531 
:.Wu:t28 
18 .936 
17.902 
16 .990 
13.~j10 

11. 196 
9~604 

8.419 
7. ~;02 
6."170 
6.1'73 
~5 . 676 
:.L195 
1. '761 
1.. ~~37 

. 962 

.791 

FORMVAH 

16 .. 299. 
16.076 
15.417 
14.652 
13 .894 
13. 183 
12.53 2 
11.943 
lL411 
9.399 
8 .. 042 
7.026 
6 . 226 
5.596 
5 .. 098 
4.676 
4.3:·?2 
2.497 
1 .394 

.984 

.. 768 

.633 

BUTt-.NE 

24.M,S 
23.1E·8 
21.483 
1{?929 
I B . ~i"?3 

17 .. 406 
16"4{)1 
lS.~=;:::·:8 

1./+ .760 
11 .898 

9.93 l 
8.'544 
7 • ~,)1 .<'1 
6 .. 7 1 2 
6 .. 07 "1 
5.'544 
S. 105 
2.893 
10 600 
1 .. 126 

.877 

.. 722 

MYLAR 

16 .. 292 
15 .912 
15.207 
14.434 
1.3.678 
12 .968 
12 .. 31.5 
11:720 
11 .. i78 
9.1V. 
7~752 

6.767 
6 . 004 
5.391 
4. F39 1 
4 .483 
':' .. 147 
2 . 388 
1 .. 333 

. 9.<'t2 
.735 
.606 

ErHYLEI'JE 

23 . 6 16 
22.293 
20 . 720 
19. 253 
17.965 
16 .. 848 
15.!:I"77 
15.031 
1 4 .. 2Ba 
11.'.:'A6 

9.6UO 
8.323 
7.342 
6 "'·0:-"1 
.... .1 .... ..-

'5 ~ 93o-
5.419 
.<' •• 992 
2 .. 833 
1. 567 
1.103 

.8SH 
.. 706 

VYNS 

13~295 

"1 3 .333 
12 .. 947 
12.430 
11.8r~3 

11 . 347 
10 .Kli9 
10.365 
9.926 
8 . 197 
7 .. 018 
6. 161 
5.497 
4.959 
4 .. ~t4 
4 .j./+4 
3 . 82,5 
2.235 
1. 2 ':::';6 

. 890 

.696 

.574 

PI':OPYLENE 

23 .4mJ 
22.189 
20.6:32 
19.176 
17.897 
l6.787 
15.821 
14 .. 980 
14 .2.<'+0 
11 ,,"=; 1:1. 
9.653 
8 .. 300 
7.323 
6 .. 536 
~:;. 916 

S . ..t,06 
4 . 980 
2 .. 827 
1.564 
:I.~1()1 

.8'57 
,. ;;'fi5 

HAVt~H 

6. 72:~ 
6 . 785 
6.71.8 
6 . 592 
6.440 
6 .27"7 
6.112 
5.9.{t8 
5 .. 78"7 
5 . 071 
-+.495 
'+ .032 
3,,6~;3 

3.:':'B9 
3 . 01'4 
2.849 
2 .. 655 
1.610 

. 933 

.668 

.5:-":4 

.437 

BUTE.tJE 

Z3.130 
21 .,898 
20 . 3f:16 
18.962 
1"7.707 
16.616 
15 . t.166 
14 . B37 
14.10:=J 
11.413 

9.5"75 
8.236 
7 . 268 
6. "'+139 
5 . 874 
~~ . ""!.·69 
4.946 
2.810 
1. 555 
1.(;.95 

.852 
.702 

!=IRGON 

8.642 
8 .397 
8.191 
7.976 
7.751 
7.522 
7.294 
7 . 072 
.~ . 856 
5.908 
5.1.65 
4. ~j80 
4.113 
3.732 
3.416 
3.1.50 
2.922 
1 .757 
1w005 

.717 

.562 

.466 

PENTANE 

23.228 
2 1. 953 
20 • .<'t32 
19.001 
1.7 .737 
16.641 
15.684 
14.848 
1.f+. l :12 
1:1.. 412 
9.587 
8.246 
7.269 
6 • .<'+95 
5 . 880 
5.374 
4,951 
2.811 
1.555 
1.094 

.El'51 

.701 



MEV/AMU 

.40 

.60 

.80 
1.00 
t. 20 
1 .~O 
1.60 
l.80 
2 . ()O 
"~"OO 

It.OO 
':i.C'O 
6. 0 'J 
1, (;'0 

8.00 
-:j .. C'O 

, 'I. (,t.) 
".!() . ')0 
40. ()() 
60,(~0 

BO.OO 
100.00 

MEV/Ar1U 

.40 

.60 

.80 
1.00 
1.20 
1 .4{) 
L60 
1.80 
2.00 
~~ . OO 

4.00 
5.00 
6.00 
"7.00 
8.00 
9 . 00 

10.00 
20 .00 
'+0.(',0 
60 .00 
80 . 00 

100.00 

')-Z 

"·~·N a IONS 

11. 

ELECTF.nN IC STOPPING F'O:,JER Mf:..VI (MG/Sll eM) 

H 'H2) t-! 

23 .. 566 
22.830 
2 1.568 
:::0. ;':79 
19.101 
18.053 
1'7.124 
1.6 ~306 
15.5"78 
1:·~.834 

10.8'73 
9.446 
8 . 389 
;o K ~:;24 

6.8:..1"7 
6 , 268 
"';.789 
:·.324 
1.848 
1 . 302 
1 . 01 '+ 

.. 835 

METHANE 

32.310 
,3{) .lO-4 
::~7.a 19 

2.5 . 804 
24.100 
22.660 
21.428 
20.35:3 
19 .. 396 
15 . 66.1+ 
13.109 
11.326 
9.981 
8.929 
8.082 
7.381' 
6.805 
3.859 
2.130 
1.497 
1.164 

.9'57 

FORMVAf\' 

17.8:37 
1:1 .l59 
1 "7.158 
16.405 
15 . 635 
14. 9(;0() 
14 .. 219 
13.597 
1"3,()3 1 
10.870 

9 . 386 
8.25':' 
7.350 
6.6_'S1 
6.06'~) 

5.573 
5.1~3 

3.011 
1 . 686 
.1..191. 

.929 

.7t·6 

l)UTANE 

:-~6,. 680 

'2!7.i .:..190 
23.7~O 

22.186 
20 .. 805 
19.6()2 
18.'559 
17.647 
16 .. 8..:+0 
13.782 
11 .. 616 
10.063 
8~1397 

7.980 
7 .. 239 
6.628 
6.115 
3.493 
1.936 
1.363 
1.061 

.873 

MYLAf'.: 

17 .. 974 
17.7"1.8 
l7.0~4 

\.6.:'::81 
15.~;02 

l4~"l59 

1"-1.06'7 
l3 . 429 
12.8 .... +6 
1.').,593 
9.034 
7 .9"79 
7 . 11"3 
6.4·08 
'S .82'~ 
':'",.3~;6 

I+.9b4 
2 . 882 
l,,':>13 
l . 1"'rO 

.889 

.,] 33 

ETHYLENE 

·25.~i90 

'24.1,42 
22.920 
21.449 
20. 134 
18.980 
1] .. 969 
'J.7.0B2 
16.298 
13. 367 
11. 317 
9.796 
8.':-88 
7 .7a~:; 
7 .. 067 
6 .. 4"74 
5 .. 976 
3.420 
1 . 876 
1 . 334 
1.0"38 

. 855 

'J'(NE, 

1 .... t. 663 
14.837 
14.50', 
14. 008 
1"3.455 
12.90! 
12.368 
11 ·,86':; 
11 . 394 
9,,~j14 

i::1. 211 
7.:2-:;A 
6 ., 503 
5 ,.~:~:8 

~:.. 3'7 :~j 

4. ~~' . . "'; 

't.S8';:. 
:"~ .. ':)'/5 
l . =;1 9 
1.0J? 

.842 
.. 695 

Pf':OPYLENE 

·25.4~i2, 

24.328 
::~2K823 

21 . :"~64 
20.058 
18.912 
17 . 906 
17.0'24 
16 .. 244 
13.326 
11.284 
9.769 
8 .. 665 
7."7b5 
"7 .o~so 
6.4~:;8 

5.962 
3 . 412 
1,,892 
1.332 
1 . 0 37 

.8'33 

HAVAR 

7.368 
1. 4 98 
7 • .'t"}Q 

7.370 
'7 . 2 '.34 
7.080 
6.919 
6. '7.55 
6 . 593 
5.846 
5.226 . 
':;.717 
4.295 
3.'71 '11 
3.640 
3 .. 382 
3.15fJ 
1. . 936 
1. f28 
~8()8 

. 634 
.529 

BUTENE 

"~5H 064 
24 . 009 
22~550 
21.12~5 

1.9,,845 
18.719 
17.730. 
16 . 861 
16.093 
13.213 
11.194 
9.694 
8"t,01 
7.'709 
7 .000 
6.414 
5~921 

:"~.391 

1.882 
1 ~3'25 
1.031 

. 849 

ARoeN 

9.513 
9.318 
9. 150 
8.958 
8.746 
8.523 
8 . 296 
8 . 069 
7.846 
6~840 

6.027 
5.377 
.... f .8~:;0 
4.416 
4.054 
3.747 
3 . lf84 
2 .117 
1. 2 15 

. 867 

.681 

.564 

PENTANE 

25.193 
24.086 
22.614 
2 1.178 
19 .885 
18.751 
17.752 
'16 . 874 
16.09B 
:13.209 
11. 205 

9 . 703 
8.598 
7 . 7V. 
7.005 
6.419 
5.926 
3.393 
1~B81 

1 .324 
1..030 

. D49 

MEV! AMlJ 

.. -'.0 
. 60 
.80 

1. 00 
1. ~ ;::0 
1.40 
1.60 
1. 80 
:) .00 
~3.00 

4.C:0 
5 . 00 
6.GO 
7.00 
8.00 
9 .00 

lO.,!)O 
20.00 
40 .. 00 
60.00 
80.00 

100.00 

MEV/AMU 

.40 

. 60 

.t:"IO 
1. . 00 
1 .20 
1. 40 
t • 6() 

l~EO 
2.00 
3.00 
4 . 00 
5.00 
6.00 
7 .00 
13.00 
9.00 

10.00 
20.00 
40.()O 
60.00 
80.00 

100.00 

~!: ,~Mg IONS 

£If:"CTRf)NIC STI)PP1 NG F'OltJER r'EV I <KG/SO e M) 

((:H'2) N 

2 ::;.301 
2 4.756 
"[5. :566 
2'2.293 
:-,11., 1 0 7 
20.039 
19 .0B5 
18.239 
17 H4f:'A 
14 . ::;98 
1:'~H504 

l<i.912 
S' . 742 
8 . 772 
7.996 
7.349 
6 ,. 802 
:3.9 .... +2 
2.1S-'8 
1.550 
1 .. 207 

.99 .... ' 

t'!ETH':\NE 

;V+.~)19 

32.517 
30.298 
:28.7.93 
26.577 
25.:1. 1 6 
2-:5.859 
22.756 
21.768 
17.B30 
1~;.061 

J.3. 102 
11.607 
10.425 
9.'t67 
8.674 
8.00"7 
4.580 
2 . 534 
1.781 
1 .385 
1. 139 

FOHM\IAH 

19.,3::::8 
19.408 
l8.870 
18.136 
1 7 ~ "~60 
16 .. 606 
15.7'01 
15 .. 251 
1 4,. 6~;'8 

12.365 
10 .. /~6 

9 . 526 
8 .. '522 
} .717 
7.0/7 
I.l . ~..i23 

~.O~56 
3.568 
2.006 
1.417 
t.,106 

.911 

B\JTAt-J~ 

28.5(?l 
:0.,491 
2'.::;.907 
24,,:':·65 
22. 971 
2 1 .746 
20.675 
19 .. 734 
113"898 
15u681 
1;3.3'37 
1l..631 
10.33"7 

9 .. 308 
8.471 
7.7"7-::., 
7.189 
4.1:,4 
2.304 
1 "622 
1.263 
l.,O~9 

MYLAR 

19.629 
1.9.503 
18.B89 
1 8. 123 
17 .. 328 
16.557 
15.831 
15. 157 
1':; . 535 
12 .1()9 
10 ..... +63 
9.244 
H.2"J7 
7 .482 
-6 .. 824 
6u284 
5.836 
3.418 
l.91 9 
1. 356 
1 .. 058 

.872 

ETHYL~~~~E 

27.474 
.26.504 
2~).0.t+3 

23"579 
22 . 2 .... ,9 
2 1 . 069. 
20 .. 026 
19 .. 108 
18 .. 292 
15 .. 204 
12.990 
11.'316 
10.0(?0 
9.075 
8.2.66 
7.592 
7.022 
4-.056 
2.2~:i5 

1 .588 
1.236 
1. 017 

VYN3 

16.010 
16.32 6 
1 6.0,~)O 

15.532 
15.0'..50 
14.462 
13 . 901 
13.37~? 

12.88:t 
10.863 
9.445 
8.392 
7.557 
6.867 
6,.2f:'6 
5. 796 
5.3t35 
3. 1 9~'5 

1.807 
1.281 
1 .. 0 02 

.827 

t- 'ROPYl Ej\IE 

27 . 325 
26.:"-':80 
24 .936 
23 . /IB5 
22.165 
20.992 
19.956 
19.043 
18 _232 " 
15 .. 1 ~;8 
12.9~52 

11.285 
10.063 

9 .. 052 
8.245 
7.57:3 
7 .00 5 
~ .. O"'+7 
2.251 
1 .. ~.;L:5 

1 ~ 234 

1. 0"'.5 

HA\,AR 

SHOO4-
8 . 200 
8.215 
8. 1 42 
8 . 024 
"7.88l 
7 .. 726 
'7 ~ ~;66 
7.40-4 
6 .634 
'5.976 
'5 J • .2'5 
4.96 2 
4.'S·.70 
~. 234 

3 .. 944 
3 .. 6'Jl 
2.288 
1 .. 340 

. 961 
""10:;' ,_. ~ ......... 

.629 

f:.:U·lENE 

26.909 
26.035 
'.Ut.639 
23.223 
21.930 
:W.779 
19 . 7b() 
:1.8 .. 861 
18.062 
15 .. 029 
12.849 
:1.1.1".,9 

9.9138 
8.987 
H .. 187 
"7 K~i2 1 
6 . 9~:;8 

-+ . ,., ::> ::-~ 
2 . 2 ',39 
1 . ~577 
1 .227 
t MO l t) 

ARGON 

10.37 1 
lO .230 
10.101 
9.936 
9.74 1 
9 . 527 
9 . 302 
9 . 07.t, 
8 .847 
7.792 
6.917 
6 . 204 
5 . 619 
5 . 134 
4 . 727 
4.379 
4~080 

2.505 
1.4 .... +5 
1 .032 

.810 

. 671 

PENTANE 

27.074 
26 .138 
24_724 
23~294 

2 1. 98 ..... 
20.822 
1.9.790 
18.879 
18.070 
15 .023 
12.859 
11.207 
9.982 
8.990 
8.191 
7.525 
6 .962 
4.0:24 
2.238 
1.575 
1.226 
:1..009 



MEV/AMU 

. 40 

.60 

.80 
1.00 
1.20 
1.40 
1.60 
1 . f..lO 
2.00 
3 .. 0() 
f • • (~() 

~" .. ,)O 
b . Or) 
7. 1 } ( 1 

l3. ()() 
9.00 

10.00 
::~0. /.~(', 

40.00 
~.t). ',"0 
,-;lO.VO 

1 nf). r,.(. 

''1F",.l /AMU 

~ fl(' 

, ,~,:) 
,,:;(, 

, ,C·, ) 
1 . 2(1 

t ,I.J) 

I .. G(' 
I .8() 
2.00 
3.(~O 

.... 00 
S.l)() 

6.00 
l.OO 
B.oo 
9.00 

10.00 
:20.00 
40.00 
60.00 
80. 0 0 

100. (}O 

t 
AI I 'C; 

ELECTt':ONli: sri)i''!- 1,',,'; e,'·,J>F' Mt~-'). (";:;:,:,,] '':Ml 

(CH2) N 

26.96'7 
26.613 
2~':i .'t~9 

24.2'5(1 
::'3.0·.'14 
,:!',I ~ -::83 
:::1.012 
:'~O .. IA~, 

t'l .J70 
1. 6,. ,r,":",i) 
tA .13:::j 
1? .. 4 1 -t 
11.1 ,::'? 
\ O*06~' 

',.2("',', 
t.\.483 
7.869 
.:t,f,()6 
-. _.5'18 
L81'~ 

1 .417 
t. t67 

~1ETHAr~ 

36.,6tO 
'H.811 
,::' .. 668 
,0 .,~8'5 
:':"8~969 

£7.499 
'~'6 . 228 

'~!~:j. 1 08 
?4 . G99 
19.9(?.It 
17.036 
14.918 
13~283 

11.978 
10.912 
10.0:~4 

9.273 
':1. ,555 
:~. 9T!, 
'~, 090 
t . ,.c,:?:6 

~ >:7 

FfJr'M'J,:,P 

'2:;' . "'Q [ 

? l J,, ':; 
::0. 5~j6 
19. rJ·. ~i 
1 '.) .C'0tl 
'\ P. .. :i0 I. 
1 l, 5-::'~~j 
:\'-:;" '.;t,':5 
16 .. 2;j5 
t5 .. FJ7 :,' 
12.17") 
J 0.82,:, 

-;0. 7'56 
8 .8-+7 
!~ ~ 139 
• ~ ::;: '0 

6.1195 
-+ .165 
... 351 
l.663 
1 .2"18 
1.0]0 

BUTANE: 

30.417 
29 ~ 5')8 
2'7.9S'5 
26.4'7't 
~!::'.i .. 077 
2'~ .837 
:::2 .. /~8 
2 1. 707 
~O.9-:'::9 

l '7 .~;8':i 

1.5. <"8;! 
l '1) . '236 
\.1.14:.'1 
10. ,')O-S 

':). -:"7"~ 
~! ,Q:1·,' 
.~ ~::0 

"~ t~.It 

'n? 
l ,"';0,')'5 

\ .48~? 
I. '2::',' 

M~'I ,t' .. h 

1.. 2,'){} 
.1 • ~''70 
_'n ;, i.' 
! ~~' ( ... ':.~-' 

l'iI. 1'33 
1\·;,.'?·5? 
li' . 6 1:' 3 
J ..s.,8~"'6 
lA" 2:',0 
l3,~,~':;'3 

l L. 8fJ') 
lO. ~';~-:;4 

9 .4~1,-? 
fJ .. 6(}5 
7 .. 36Y 
'l~262 

b. 'j'"W 
"!..994 
2. 2~')') 
1.'59] 
1. 242 
:I. .02':' 

ETHYU'~NE 

29.284 
La • .1+92 
27.097 
2::j .64Q 
~,)4 .. ,5 \ 1. 
"'1 .113 

"' ,1,,':; 8 

.~~ J , 'i ' '''':, 
, ' I, .. :'~_, .~; 

l? . (,'t'l 
I -i H t.E::F!, 
1 ':!'.,J.' ~ 
1.1..536 
lq-"l~-) 

~'.':' l 6 

i. ~~,-S3 
FJ.1."3 
-4, ., 39 
:: .. 643 
1 ,':1,,:,'3 
1. '+5 0 
1 , 1.)4 

'}\.:.,':;': 

1 ". :339 
J" ,,199 
[7. 1.;()1 

17.1 '~jl 

16~603 

loS. O:·~6 
J5.454 
t4.9{)3 
l .l+.38"2 
:l2.Z~8 

10.712 
9.':'j69 
B.654 
7.890 
'7.242 
6.69::~ 

6.2':t? 
3~732 

2.1 19 
1 .50':' 
1 . 1.76 

• '-j /1 

!=t"OPYLEN~ 

:,~9. 1. :':5 
:':8. 3~i';" 
,./. 'F:2 
T5 . :j(+ : ' 
~,'4. :)() 
"3.1)29 
~,'l . Y,''.) 

'21 ,,()33 
"0 .. 1 9/ 
1~,.<?9/ 

1 /-+ .. fA6 
t'/ , :3:,0 
11 .. :.:)n5 
lO~389 

9 .... 92 
13.142 
:1~ 1 ()4 
"t.7"?'f 
:-:!~6,+O 

1.8.0:.0 
1.4'!:8 
t.19:2 

HAVAr: 

8.630 
8.893 
8.951 
8.908 
8.810 
8.680 
8~534 

8.378 
8.21 '7 
7 • "'~5:~ 
f ... '741 
6~ 152 

5.6':'j 1. 
:So Z·~2 
4J:f52 
4.530 
4 . 248 
2.M':' 
1 . 5'10 
1" 178 
.(~86 

.:139 

BUfFNE 

.::8.682 
::,7,987 
26.660 
'~',:i. 262 
23.963 
::'2. 79~5 
:,~ l .. '7~j'" 
'.:{> .83'2 
:}Q .. 009 
16.853 
14-. ~!;l8 
l2.T59 
" 1. • ':'20 
10.31.1+ 
'1.425 
8.681 
9 . O~9 

4 .700 
~~. 626 
1 . 85-:, 
1.441 
t. 1Bb 

ARGON 

11. 218 
11.132 
11.046 
10.910 
lO.73.1. 
10 . 531 
10 . 312 
10.086 

9 . 856 
8.7bl 
7.828 
7.057 
b.417 
5.f:l82 
5..t.29 
~i.()42 

4.706 
2.921 
1.b93 
L. 2 10 

, 95 L 
.787 

PENTANE 

28.885 
28.12 t 
::':6.770 
25.T"j~j 

::)4.03 4 
2'2 . H~'i:: 
2 1.796 
20. EJ58 
20.023 
l 6.8', 5 
1-4 .5.1f() 
1.2.7".8 
l. L411 
10 .316 
9.428 
B.l!84 
8.052 
4.702 
2.62~i 

I. .8".9 
1. 4-";9 
1..184 

MEV/AMU 

.40 

. 60 

.80 
1. 00 
1.20 
1. 40 
1.60 
1.80 
2 . 00 
3 . 00 
4.00 
5.00 
6.00 
7.00 
8.00 
9 . 00 

10.00 
20.00 
40 . Ct() 
60.00 
8 0.00 

100.00 

MEV/AMU 

.40 

.w 

.80 
1.00 
1. 20 
l .. -'tO 
1.60 
1.80 
2~OO 

3.00 
4 .00 
5.00 
6.()O 
7~00 

8.00 
"/ .. 00 

10.t)() 

:~o .00 
'·,0.00 
60 ,00 
80.00 

100 .;)0 

28. 

14 Si TONS 

ELECTRON I C STOPF'H~G F'fJt.'ER MEVI (KG .... S O CM) 

(CH2) N 

:~8_576 

28.410 
27 . 376 
26. 156 
24 . 975 
2~ . 888 
22.904 
22.023 
2 1.23:;! 
18.1.ltO 
15. :790 
13. '?.I.:~ 

1 2~570 

11.402 
10.4!:i9 

9 . 663 
8 ..... 82 
5.314 
2.987 
2.109 
1.643 
1.35'3 

t"IETHANE 

38.604 
37.004 
3-4 . 942 
32.989 
31. 2H2 
29 .. 812 
2::1 . ':;36 
~?7 ~ 408 
26 ~ 'S{;lt) 
::!2. 1 49 
19.02,'3 
1. 6.763 
1 ft. ';>9::] 
13 ... .,.,]'7 
l :: . ~O:::1 

11 . '''::~8 
t o.59<=; 

,S. 1 H 1 
:<, _ 't,(~'"l 

'? :,.'4 
t .!38'5 
1 .. " ,51 

FOF<MVAR 

22.2' ... :'..~ . 
22. 615 
22~217 

2 1.'533 
20.7~O 

19.984 
19.241 
tH.S.l,9 
1'7.910 
1 '.:i .402 
13. 6G8 
12.175 
10 .CJB4 
10.014 
9.240 
8.558-
7~978 

4.800 
2 .. 724 
1.928 
L. 505 
1.241 

BUTMJE 

32.1'73 
3 1 .. 4-::-, t 
30.014 
'.:!8.~20 

:t? :\. '26 
25 .. 13/9 
',:!.It.I7:3 
::".3.8(n 
2'2,93! 
1 1:). , ~~)::, 

V l.H<'+:' 
l4,, 86J3 
t.3 • '3.lt 2 
t ::l • .ll,} l 
11 .0:::n 
1" ,,2 {2 
,~. '=,n I 
':' " ,,-,,'J 
3, I 'j'1 
.) . , --
1. i' t ~l 
I" [ 

MYLAR 

22. 870 
2~L019 
:·)2 . 519 
21..7H4 
20~975 

20. 163 
19.,381 
10 . (,144 
17.957 
15.224 
13.:"~31 

11.902 
10.744 

9 . 7].1. 

8 . 960 
8.287 
7M7:'B 
.It .609 
2.607 
1.1..:t45 
1 • .'14':< 
1.18'7 

ErHYLE'I'JE 

:31.031 
;OJtl6 

'.::].091 
.U .66'S 
:}b •• Ji'2,b 
::!~'" 11. 6 
2.1+. {).Vt 

'.I,~. ~)'?;~ 

2'2.21 :.3 
1 ;,~, 3?," 
'16,,;'("3 
1...,,, .. ~,8 
l :':~ ,1}1 B 
.tl. ~l<}7 
10.81 :1 

:I. :""&2 
, ,?T3 

,~ • 'l6'F' 
::. .:i6'5 
r,. 1:,1 

I .I-..I.? 
, 364 

VytlS 

18.651 
19.258 
19.131 
18 ~71',3 

18 . 1.7:3 
1'7. ::i91 
1.7 ~O()5 

16.4.35 
15,,892 
13.633 
:1.2.0{,·9 
lO.7aO 
9" i'f:~8 
B . 953 
8 .. 228 
7.62 11 
7.115 
4.. :~O .... 
:~.':'55 

1.'/44 
1,,364 
t . 126 

F'~·OPYLENf 

',30.8/.>_li 
~O. '~·1" 

28 .. ' j'I:IH 
27" :=:~,'5 
:~,'> ,,;:'I? 

),5~()' ""i 
2::';. ,}1.' :O 

, '/"J 4t 
:?:~ . lAO 
.l8M8·~7 

16 .~,'56 
l'~" ' I "J 

\' ,98.'i 
1. t . ' -!-o,'; 
1.0 .. /84 
'~" >.:;oS7 
'J , '~"'j(', 

'.;::.,::. 
,""':i~,Q 

1 " ,,-,:'Q 

I " .fez 

HI;()~h 

(;,>. 2L~,~~: 

9 c·· .. , 
• ..J t I 

9.680 
9 "b b~1 
9.':/'-1. 
'? 47~1 

9 . 3'·.'~' 

9.1.::\9 
9 .. 03"1, 
;] ,,~'?'<; 
7, ~~,·t ~) 

6 . t:I'r~ 
6.35B 
5.lW4 
:3. 4'?~~ 
~:.; . t:;9 
':".$'::,,'0' 
,\ .... )b 1 
1 • :~; 1 7 
1 . '~,;,~, 
1 ft (~:~',' 

" -I'~j'" 

I J.rq;--f'Jr 

5(', .W3 
>"' .. i~: .. I 

',J;~ . hI':.' 
.. ''1 .2..:.8 
:':'t ~':j • ';0 '. « 
"1,,+. /'. '1 

'.?'J. :' 1 .;, 

'~~ L, ,?3' 

'\ ;:,:" /:0'/" 

I 6 ~ 2'2r.J 

1 "t ft 3(:.8 
t.~ .38:1 
tL t81. 
1 <> . 7()~] 

':J.,SHF;: 
'?,Ill~ 

\~ 

-z: • ;~':'.,.' 

2 146 
j, ,671 
1 '75 

HRGON 

J 2.05<=; 
1. 2.025 
1.1. 98,'1 
1'1.879 
1 1. ;"", 
1 I, • ::;;:36 
11.~;,)O:; 

t l..tO l 
10.871 

? 7"~tf 

8.7"':9 
/,91::) 
7 • ~~40 
6.6<")':1 
6. I. "';'J 

'5. "T' 
5 .~f-1 
!'.::S"'.d 
1. 960 
! • '-; 1)3 

1 • lC'~ 
J 

F["HT !r 

~'O ,'),,1;:

,r, ,I -+4 
'EI. '/) ! 
'7 H '·~t". 

~f,"\ /H1 

'4 .. 1 
~::!. I.):~ 

"".,';11 
2.1.9··:j~ 

l R.A7() 

l6 .. 2.1.0 
14 ,,:.n8 
12.876 
11- t-83 
to. / l0 
9.890 
Q .1 9t') 

5.423 
1.041 
~") ,144 

l.t-to'?' 
1 ,,'-:>; 



t-"£V/ AMU 

_40 

" .SO 
.:-30 

1. .GO 
1.20 
1.40 
L60 
1 .:r..~0 
..: .'N 
3~ OO 

4 .00 
5.· '·0 
~ . C)(J 

7 . ':'0 
B.OO 
9. 1>0 

10 . 00 
'-'0.00 
..;O.()O 
60.(X} 
'30 . 00 

100.00 

MEV/HMU 

.-',,0 

. 60 

.80 
1. 00 
t .20 
1. 40 
1.60 
1.80 
2 . 00 
3.00 
4.00 
5 . 0() 
6.00 
7 . 00 
8.00 
9 . 00 

10.00 
20. 00 
40.00 
60.00 
80.00 
~OO . OO 

31 

1 ° .P . '. 
IONS 

ELEC rt;'ONI C s roPF' r··II-:; ; f}; .. JER MEV , (~'1G 'St) C"i' 

H .. H? ' N 

3') . 1~7 

,30. 1 55 
'~9. '.20'1 
~8'(.'l6 

":'6.844 
::'5,,756 
!I •. 764 
'~3 . 8"13 
':.3.(}11 
1 rJ . ';'08 
1? , 452 
IS. 4 ';il 
1."".O~10 
1::!.. T10 
t 1 _ 749 
I~~,, 882 

'('.13] 
' .• 062 
L 42~c"j 

", 420 
1 ,ea.s 
l .554 

METtll~tNE 

40.51S 
~:r;9" 1 13 
37. l 33 
35.215 
33.523 
32.060 
30.787 
29.657 
28.629 
2-4 . 289 
21.016 
1 13 . 627 
16."743 
15.213 
13 . 946 
12.877 
11 . 965 

7 . 0!56 
3.951 
2.'782 
2. 164 
1 . 780 

~OPNVAr\ 

:".1 .6~~5 
::4. H30 
'2,3 .856 
23. 202 
';;2 .. , • .3 ..... ~ 
2 1 .. 6to3 
20.8'9'7 
.·:0 .1f::8 
L':l. ':131 
t 6. ·;).!·5 
tS .059 
13_ ':-j.!~0 

1. ::::. '.!b2 
1t.:215 
1 0 . :378 

9 .. 634 
8.998 
5.4/'2 
~.121 

.>_ 2 1 3 
1 . 727 
1 . 4::!4 

BUTANE 

33,.8'70 
~'3. 3·31 
3 1 .973 
30 . 510 
29. 124 
27.8"75 
26 .. 767 
2'5~ 784 
24.902 
21.-:519 
18 .. 611 
16.520 
1 4.!31?1 
13.562 
12 .. 458 
11.525 
10. /:~S 
6.3"18 
3 .. '.517'0 
2.533 
1 .. 973 
1.624 

'iYL?oF' 

'.:4 .. l't61 
24. 751 
_Ut • . 3 1 ") 

',:: 3 .. 602 
.:' , ? 9 1 
I _ 964-

2"I.tt .. (} 
' .. 397 

~:; .68~ 

\·:'·.8 12 
1. -"1 • .309 
l 3.285 
1.2. .037 
lO~ 982 
! ()'091 
'~'" 35~~ 

A . / .!S' 
···; .. · .. ~61. 
. , ';!90 

11a 
. "::'~=.i 3 

1 . 363 

E "1 H'fLF..NE 

52 .726 
32 . 2a't 
3 1 ,,033 
29 . 632 
: '8. 7:.96 
2."7 . 079 
25.985 
2'..."1.010 
2-1.137 
20. 73,:S 
18 .. 130 
1 6 . 064 
1 ·4 .53 0 
13.212 
1 2 .145 
1 1. 241 
1\).-+65 

6.237 
3 . 51-4 
2.1t79 
t.931 
1.589 

VYNS 

19.948 
?0.7():; 
20 • .sSt 
.?r' .. 2,_~7 

t'l.'139 
19" 1.·-,'5 
tl:I,,'Y:jS 
17 . 7,'2 
l 7.409 
J'~;.044 

1 3 .. 3'26 
" -'H019 
1·).956 
lO. 051 

f . '~. 71 
8.6<Y_'$ 
j .O"3H 
4 ,; 11) 

·8 1::i 
, ',f'l l 

"'.i ~)':; 
1 .. 7 ("r: 

F"~f1PYLENE 

-.1.2 .. ":';49 
:;~! . . 1 3.1+ 
30.<;'0 1 
29 .51 4 
~j1 .1.90 

26 .. 981 
25.894 
24 .925 
24.057 
20.h7 3 
18.0·18 
:l 6"()~~O 
14 . 492 
t :1 . 1 "70 
t:~" 1 14 
11. 2 13 
10.:>40 
6.224 
3.5cq 
2. 475 
1. '?27 
1 . 587 

H?'.'tP 

'? . 859 
1t). 2::, ~' 
t{) . 403 
l OH 422 
j(),368 
1 0 ft :)69 
to. l 4.3 
10.001. 

9 . 8 -W 
9.052 
8. Y)8 
7 ,.':-5:~ 
".,"82 
6 .585 
, ~", I. ":.i(') 
'5ftJ68 
':'.1.;30 
3."'~f.iO 

': . ()"7 '? 
l.499 
l.17 9 

• ' · 8 "~ 

8IJr8"~ 

·3?O-::·3 
~31 .7:Lli 
30.53'2 
:29 . 18'5 
'".?890 
26.7(J6 
25 . 639 
24. 687 
23.833 
'20. 497 
1 7~933 

15,,1:198 
1 4.384 
13.0fB 
1:·~ftO:·::9 

11.136 
to .369 
6 . 18~ 
3.488 
'2.462 
1 . 918 
\. 5 7Y 

f .RGON 

L ~ . 8B3 
12.910 
1. 2 . 91 .. 
12 . 844 
1?!13 
1:2.339 
1.2 . 3 38 
1'2 .119 
11 . 8 90 
10.739 

'7 ~ 7(}6 
8_827 
8.084 
7 .... f5~~ 

'"). 9 1. 3 
6 . 4 .. "7 
b.040 
.3_830 
-1 "?'~ 5 . . -
1 .... ,1 0 
I _ !6~ 
I. _\)48 

PENTANE 

32 . 3 3 9 
3 1. .915 
30 . 7 0 2 
29 . 328 
28.005 
26 .800 
25.71 1 
2 .1f .736 
23 . 8 64 
20.493 
1.7.951 
1, 5 . 909 
:1. 4 . 370 
13.084 
1 2 .030 
11 . 1. 3"7 
10 . 370 
6. 18 7 
3 .486 
2. 4 60 
L 916 
1 .377 

' 1E'J/Ai'11J 

" -.0 
. 60 
MBO 

1 .Ot;' 
1 . ;:0 
1 .40 
t .. 6 0 
1. 80 
2. 0 0 
3.00 
4 .CO 
5.()() 
6 . 00 
_? .00 
::J .. t'O 
.,~.oo 

t o . ~)O 

.:.' 0 . 00 
·\('0 . (;,0 

60 .00 
8 0.(jO 

too.OO 

MEV/ (::.MU 

.40 

.. t,O 

.80 
LG'O 
1.20 
L40 
1. 6 0 
L80 
2 . 00 
3 . 00 
4.()O 
5 . 00 
6 . 00 
7 . 0 0 
8.00 
9.00 

10.0() 
2 0 .('..0 
40 . 00 
60.( .... 0 
80.00 

1 00.00 

'( '-' 

~ ; ·s 
L' 

'ror;s 

• i ELrFr~N IC STOf'PWG POl.o.1Er.: i'iEV/(MG/SO e M) 

( CH'2.) N 

3'1 .. 857 
31. t:j56 
~.c:O . 985 
29 . flVt 
::B"t>75 
'27 .::i88 
:a .. . '..:i92 
2~5 .695 
2 -+ . 886 
2 1. 670 
19. ,I ? O 
l7.055 
.l 5. ~;.l:! 

14. 16,~ 
\ ':' . 0 "70 
] :2 . l ~:t; ~:j 

1, 1 .328 
6. ,3ft9 
-~, ~ 8'70 

2 .7':.2 
2 ~ l 46 
1.7"',8 

I"'iETI-IANE 

' t2.3,1.;o:3 
-1 1.. :1.4"7 
39.2::;2 

. .37 ~ 37::.~ 
::;~i.700 

.34.249 
32 . 984 
31 .. 857 
30 . 829 
:!6H4 10 
23 . (i07 
20 .~~03 

18 . 5 1. 0 
16 . 879 
15.:':i 1.9 
14H:~66 

1 '3. 376 
7.975 
4.489 
.!o • .L64 
2. 462 
:~ .. O?5 

FI)HMVAR 

25 . 0:'>::~ 

25. ,23 
::!5 .. 4 7 4 
24.8'53 
24~OS'5 

23.309 
:::2 .. 5':~:·!. 

21.81B 
2 1 . 1..46 
1 8 . 473 
16 . 524 
\ 4.9:::'6 
13 . '565 
1 '2 . 4 44 
11 . 54-6 
1() ."7 ' .2 
lO~('~;2 

1:1 .178 
3., ~;44 

'L 5 l oS 
1 . '''65 
1 ,, 620 

£:UTANE. 

:""'i ~5 .~:; 1 7 

35.:l ~~;8 

,33.lna 
~~2 n ..:y~·8 

3 1 . 075 
2 9 .. 828 
28.71 0 
::!"7.73 1 
26 . 843 
23 . 262 
20. 3B3 
18 . 1B7 
1 6 . 462 
:1.::; . 045 
13.81J l 
1 2.,85-4 
11.986 

7 • ::~c .... , 
4 . 078 
2,~·81 
2 . 2 44 
1 M84 7 

M'fI.f!.R 

~ >6.Q33 

'.2.6. 4 67 
26.0'»8 
2~j. 4 1 1 

24 . 602 
'~:"i.763 

::-~2" 9:~9 
:.!::!. 152 
'2 1 .4 11 
lfL41!J 
l 6"3 .l0 
v •. 696 
1. ~ . 363 

12 . 22'5 
1. 1.260 
1(.'. ' .57 
9.789 
"'j.949 
'5 . 397 
'<!.4()9 
1.081 
t .551 

ErHYl. E.NE 

3' • • 376 
.. H .105 
"32 . 927 
31. 5 5 5 
30 . 226 
"2?006 
27 . Q04 
26.919 
26.036 
:??~570 

1 9 . 863 
1 '7.686 
1 6 . ()65 
14.656 
t :"'. 5 11 
12 . 5 3 5 
1. 1.694 

-/ ,. 046 
.. ,991 

2 . P.;·O 
"', 1 ~;' 

1 .~1()8 

l.lYt.r3 

:21 _230 
22 . 136 
22. 1 6 1 
';! l .81 5 
2 1 .. :501 
20."7 1 6 
20"11 1 
19.511 
18~93 1 
1 6 . 469 
L ..... 6~·S 
13.284 
12 _1. 5 1 
11.18 0 
10 .. 337 

Q.610 
8 . '795 
5 . 5 -49 
3 ft1 97 
2.275 
1.780 
1. 4"70 

P ROF'YU:J-.!E 

3 ..... +.1 '}O 
33 _9 ·:'6 
'32. ] 8 7 
3 1. 429 
30 . 112 
28 . 'l'H 
27.806 
~6 . 8:;:'8 

25~9-49 ' 
22 .. :':i02 
19.806 
1 7 ,, 6'!'~ 

t 6 . 02 z... 
1':' .. 618 
l 3 . 477 
12 .::=;04 
t t. 6;S6 

7 .. 031 
J;.984 

f3t.:. 
'. 1 9'3 
. ,~ , ":; 

HAVAR 

10.463 
1 0 . 9 2 6 
1 1 . 119 
1 1. 17l 
1.1 . 1 40 
1 1. 0 ::i:.'3 
10 . 9 .... 5 
10 .81 1 
10 . 6 64 
9.870 
rJ. t 06 
8.421 
7 . 8 1 9 
7 . 29 1 
6 . 825 
6 M4 14 
6 .. 0 49 
3.9 18 
~. 3~8 

\ .704 
t. 3";O 
1 . 119 

BUfEtJE 

:"~'3. 1:,6 9 
33 . 5 0 1 
32.39 6 
3 1.07 8 
'29 .79 3 
:,~8 . 606 

'2.7 . 5 3'2 
:"'~6H57 1 

2'5 . ·:"i 7 
:22.31 0 
19. 6 '.8 
1. 7 .. 50,3 
1 5 . 9 0 ·f, 
14 . 513 
13,,38 2 
1 :~ . 4 1 8 

11.<=';87 
·::'.-';·E-:8 
3 . 96~,;! 

~ ,, 8C~) 

~, • t~ ) 

\ • '9f;. 

ARGON 

13 . 703 
13 . 789 
13 . 039 
13 . 8 0 4 
13 .697 
13. 5 41 
13. 350 
t3 .1. 3 8 
12.912 
t 1. 742 
1. 0.66 6 

9 . 738 
8 . 9 .1. 6 
8 . 2 7 0 
7 . 688 
7 . Hl-4 
6 . 7','-' 
' •• 31'~ 
2 . ~,48 
1 .8-m 
1 . 4 3 '9 
1.1 93 

PENTANE 

33 . 999 
3 3 . 740 
32 .599 
31. 25 1 
29. 932 
28 . 722 
27 . 622 
2 6.636 
25 . 750 
22 . 3 11 
1. 9 . 671 
1. "7 .::-:;1 7 
15. 88"7 
1.4 . 5 1 3 
13 . 382 
12 . 41 9 
1.1. 588 

6 . 989 
3 . 9 60 
2 . 798 
2 . 179 
1 .79.+ 



MEVJAMU 

.40 

.60 

.80 
1.00 
1.20 
1.40 
1.60 
1. 80 
2.00 
3.00 
't.OO 
5.00 
6 .00 
7 . 00 
8.00 
f; .OO 

l().OO 
20~{)O 

40.00 
60.00 
80.00 

100.00 

MEVJAMU 

. :+0 

. 60 

.80 
1.00 
1. 20 
1.40 
1.60 
1.80 
2.00 
3 . 00 
4 .00 
5 .00 
6.00 
7.00 
8 .00 
9 .0Q 

to .')O 
W. OO 

... o.e,o 
60.00 
130. 1)0 

lOO .()O 

- l;r.c-

-~·c I 
17 .. 

IONS 

ELECTRONIC STOPPING POWEH MEV/<MG/SO em 

(CH2)N 

33 .. 140 
33.517 
:'52 .. '728 
31.614 
30 .4]0 
2 9 .. 388 
2 8 .. 391 
27. 491 
26 .. 6'77 
2:S,,422 
20.791 
18~630 

1] .012 
15.584 
14.418 
13 . 417 
12 .550 

7 ,, 671 
' t •. 38"3 
3 .. 10 5 
2.422 
1 .. 995 

METHANE 

4·'t.15t 
'.3.1 19 
41 .. 307 
39.467 
37.818 
36 .~'84 
.~5H 1.:50 
3.1t.012 
32 . 9813 
28.510 
.:!":' .993 
22 . .. '87 
20.294 
lfJ.5,59 
1.7. 1.21 
15 .887 
l-+. 824 
8. 9~~6 
5.058 
,3..570 
2.779 
~2 .• 286 

FOf':MVAR 

26.390 
27 . 24 6 
2'7.072 
;!6 .486 
25 . 7',0 
2 4.951 
24 .176 
;!3. 4 40 
22,,754 
20.015 
113.0'\)1 
16 .. 330 
14.890 
13 .. 698 
12.742 
11.880 
11.138 

6.'1'17 
3 .99::! 
2,,8:~8 

2.218 
1 .8~'!rr 

})UTANE 

37.121 
36 .937 
35 .. 736 
'34.342 
32.983 
31. 1',1 
".:50 .. 633 
29 . 6.t.4 
28~J55 

25. 133 
22 .. 1 ::06 
1'1.86'3 
18 .051 
'16. ~i51 
15.291 
1" •• 213 
13 •. ~81 

8 .073 
4 .. 5';0'5 
~~ .. 2S() 
:~ .. ~';.33 
',l.085 

MYLAR 

2'7.589 
:::-8. 168 
·2'l. 86~ 

'27.210 
26 • .t,O'l 
75.559 
24.718 
23.909 
'..:!3.14.t. 
:W .032 
17. 331 
16 .. 1'33 
1't./19 
13.501 
12.461 
11.595 
'10.81 4 

6.670 
:S . t:12CJ 
2.7 :1. 8 
2 .123 
1. 751 

ETHYLENE 

3'5. 988 
'35.88'. 
3 ':'.78 0 
~~3 .',38 
32 .119 
30 . 893 
29.791 
28 . f.)(X) 

:.0.9 \0 
24 • .39l, 
·l l .. 599 
19.370 
1,'1.61.9 
16.,123 
1':' .90':' 
13MB....,,) 
12.',:;>56 

7 . 89'2 
~.497 

::L 1 Bl 
:.~" 4"l? 
2.()41 

VYNS 

22.5 t,)(} 

23 .. 5!:·6 
2·$.b6() 
23 • ..554 
22.8'3'7 
22.275 
2 1. 6·S'2 
2 1. 050 
:20.455 
.l7. '~ 04 

16. 020 
14. !=j·JO 
1~3.373 
12 . 337 
11 .4,2 
10.6.{<B 

9.9\'34 
'-:'H ~) 18 

3.6()2 
2.567 
2.010 
1 • .4.1·0 

f'ROPYLENE 

3 5 .793 
35.71 6 
34.632 
'3 3 .30'5 
31 .. 997 
3 i). '786 
:'9" <.8"7 
·?a. '/02 
:a.81J 
24.3'22 
21 .~';37 

19.'.267 
17,,':572 
16.082 
1':',,866 
l ,'5. B26 
1 2.7'25 

7 .815 
.;. :.f;8 
3. 1.75 
2.4/'5 
2 .0313 

HAVAR 

11.061 
1 1 .. 590 
:l1.8,;0 
11-915 
11.903 
11.844 
11. '7·4.lt 
11 .. 620 
11.480 
1.0.692 
9.911 
? .. 200 
8.569 
8.010 
7.516 
7 .O-;~ 
6.6f:l5 
--+.37':'-
2.6~i2 
1.9'20 
1.512 
1. 263 

W.JTEN\:;: 

35.247 
35.2A8 
'.:54.219 . 
32. 9~J;3 
.3 1 .6'58 
30 . 473 
29,,395 
~::::I. 4:~(:1 

:u . 5~8 
24. 115 
21.~65 

19.119 
17.442 
1'.:,. 966 
14. 762 
1:3.731 
12.828 

'7.82'1 
-=+.463 
:~. l59 
2 .:~62 

2 . 0::.~a 

AF.:GON 

14.515 
14.660 
14. 758 
14.758 
L4~ 678 
14.540 
14.363 
1.1+.158 
13. 936 
12 .753 
J.1.638 
10.664 

9 .826 
9.105 
8.483 
7.940 
7.'+64 
4.831 
2.868 
2.063 
1 .624 
1.3.{~6 

PENTANE 

35.621 
35 .526 
34 • .t.56 
33. 137 
3 1. 825 
30.61.2 
:'9.504 
28.509 
:-a .614 
24. 1 2 0 
2 1.394 
19 ~ 137 

17.424 
1 5 .967 
1-4.763 
13 . 731 
12 .838 
7.827 
'1.46 1 
3.156 
2 .460 
2.0':?';:; 

MEV/AMIJ 

. 40 

.60 

.. 80 
1.00 
1.:00 
1. 40 
1.60 
1.80 
2.00 
3.00 
4 .(',00 
5 . 00 
6.00 
7 .00 
8.00 
9.00 

lO.OO 
20.00 
40.00 
60.00 
80.00 

100.00 

MEV/~,MU 

.40 

.60 

.80 
1.. 0 0 
1.20 
1. :.0 
l.60 
1.. 8 0 
2 .• 00 
3 . (!Q 
4.00 
5.00 
6 .00 
/.1)0 

H. ()O 
9.~;'O 

l(i.i)O 
::::O.f,'O 
40. Of) 
6().OO 
80.00 

.l OO.()O 

40 . 

Ar IONS 
1.8. 

E'LECTRDNIC STDF'PING F'OWE'H MEV/ <.M('/SO eM) 

(CH2 >N 

3·L593 
35.1.43 
34.436 
33.360 
32.233 
31.1~i7 

30. 162 
29.261 
7.8.446 
25.165 
2;~.462 

20.212 
18.:::i:a 
17.02 1 
l S.7HS 
1't.726 
13 H80 1 

8.52'7 
":'.902 
:"~ .. '''78 
2 .. 714 
'2.2'37 

"'El l'!ANE 

'tS.390 
45.0'34 
43.305 
·'t1.507 
39.1394 
3fj,,46B 
37.2:..:m 
36.12.'. 
3'::i.l()H 
30.~88 
26,,971. 
24.::!73 
'~~2 .089 
::0.2./6 
lB.7'\6 
.1.7 .. 436 
1.6.;02 

':;,,9 ~·6 
'~j~65:3 

3 .. ':",.,'9 
~L 11 ~:j 

2 .. '::63 

FOkMVAH 

27 .. 739 
28.7'.9 
28 .. 653 
28 ~ 103 
27.370 
26.581 
2 5.800 
25 .. 053 
24 • .:5:55 
21 • 5~::;'1 
19. /1l'S7 
17 .. 7't8 
1,6.234 
14.973 
13.963 
13.043 
l2 .:l~O 

].686 
4."~63 
3 .1]8 
2.485 
2 .O~::;O 

fUlANE 

38. 687 
39 .. 6/4 
3'7.551 
36,,194 
34 .852 
33.61J 
32.~.i:t3 

3 1.. '527 
'3<) . 639 
26.9'io'0 
'2'3. 9'26 
~!1 ,,5':~6 

t9 .653 
18.0)':::' 
16 .. 1','/. 
1:5 .. ::i'79 
l ' I .605 
8.9'74 
5 .139 
3 .. 6"'+1 
·2.KW 
:! .338 

MYL~r~ 

2S? .131 
29.856 
29.628 
29.00() 
28.204 
27.349 
26 .493 
2'5.665 
2':',,878 
21.1.,58 
19 • .368 
17.592 
16.1.00 
14.905 
13 H693 
12.765 
11. 992 

7 • .1,24 
4. 283 
3.045 
2.379 
1. 963 

EfHYLENE. 

3'1. =i65 
37,,625 
36.595 
35.284 
3'3.977 
32. 75r;J 
~'51. 649 
.:;O.65~ 

29.7.-')0 
26.2 t l 
2:3 . 3,~';".i 

:·.:0.96 t 
19.1138 
17 HellO 
16.:""121 
15.21. 2 
l't.247 

::.~ . 173 
5.0'29 
~~.563 

2.7'78 
? ,, 288 

VYNS 

23./57 
24.965 
25 .. 150 
24.085 
24. / )07 
23 .. 829 
23.212 
22.590 
21 .. '7lf)O 
19.3.1+7 
17 M 389 
1~=j.876 

14.616 
13.519 
12.5:=.3 
11.7Vt 
U. OOt 
6.91'7 
4 .029 
2.875 
2.252 
1 .861 

f'FOPYl ENE. 

3'1. ~~61 
37 • ..:.-w 
36 .. 4.ftO 
~5. l44 
_:'·.~ .. B.(.9 
-::;! .. 6-t() 

'~ l . '~J'39 
30"S~il 
:0:7.662 
·:~6. j !- 1 
231:.::"68 
~.~O .. >:"'1'."1 
19 .1 fi' 
17 .. '.:,65 
i6.:?BO 
15 .. 1.'4 
14.213 

8 .. 75':' 
5.019 
3,,:';57 
2" 77.'t 
2 ,, :".~B,4 

HAVAR 

11~653 

12~249 

12 .535 
12.6~j3 

12 .. 672 
12.627 
12.540 
12.426 
12.294 
11.516 
10,,7~?2 

9.988 
9 .. 329 
8.742 
8 .. 2 1 9 
'7.'753 
7 . 335 
' •• 84'7 
2 .961 
2 .149 
1 .. 694 
1~ .I.1'5 

BUTEt-!E 

,36 .. 792 
:'6.959 
3.-').005 
_·\A.7~,2 

3'5.490 
~ '~.:. ~r.s:: 

" \ ,. ':~ 
;:c ) .. '. ':,1:.1 
" .' :'!J5 

'':' . 'io'C9 
.'''S~(''82 

·.~1).?43 

lH~99~5 

17.':''!·8 
16 .. l6~::; 

15.070 
14.11·J 

8 .. 700 
4.992 
3 . 538 
',1..760 
2.'?7"3 

ARGON 

15.321 
15.52"t 
15.671 
15. 709 
15 . 6 56 
15.'538 
15.373 
lS.178 
1 .'+ .962 
J.3 " 770 
12.620 
11.603 
l O.720 
9.'757 
9 . 294 
8. 715 
8 . 206 
~;.363 

3.205 
:-.? 310 
1 • :'320 
1."';09 

F'ENTr-.NE 

37.211 
37)76 
\6 278 
-:4 . 988 
3:5 . "l8!"i 
·7~. " 7':.' 
'51 . :, .... ·.0 
:'\ .~ "",f~ 

"'17 
.. ,.t;. 9'''' 1 

'L tt9 
:'(,.766 
18.976 
17. 4 ' t1 
16 . 16'7 
15. 071 
14.117 

8 .. 700 
4.989 
3 .535 
2.756 
2 .. '~"70 



r'!EV / AMU 

. 4 0 

.60 
.8.0 

1.. 00 
1.20 
1 .40 
1.6e) 
1 .. 80 
:: . 00 
3.00 
':'.00 
S . 00 
6 .{)0 
J .('..0 
8 . 00 
9.00 

10 . 00 
,:0.0() 
40.00 
:;',0. t:o{) 

80 .00 
100 .(::0 

MEV/AMU 

.40 

.60 

.80 
1.00 
1 .20 
1.40 
1.60 
1. 80 
2 . 00 
3.00 
4 . 00 
5.00 
6 .00 
"7 . 00 
8.00 
9 .00 

.t 0 ~ f)0 

:.~O . OO 

40.CO 
60.00 
80.00 

100 .00 

.c. 
'. Ca 
,.t,' . 

[iJNS 

ELEc rr:;.·'JN·[C S 1'0; !=. (NG t-'OWER r'~EV I (MG/SO CM~ 

rCH::") N 

,")7 . 418 
~8.306 

37.760 
36. 76 1. 
;~5 .672 
34.61 ':' 
33. 62" 
':' '2.7"H 
31. 9 18 
'':::8 .6 1.7 
25 .797 
.·~3.390 

21. 58'7 
19.9 .. 0 
18.58(t 
17.406 
1.6.3'7?: 
, ...... ·' :,'9 
6.015 
.. . ::.8 .. 
3 . 348 
2 . "760 

r-1ETHf .. NE 

-=t9 .243 
"t8. "726 
47.157 
4'5.444 
43.876 
,(+2.504 
4 1.304 
40.230 
39.238 
34.676 
30.894 
28.042 
25 . 700 
23 . 731 
22.051 
20.601 
19 .334 
12.041 

6 . 946 
4.927 
3.842 
.3 .163 

F'fJRi"'I' .. 'Af.· 

!O. 390 
3 1. .'06 
"31. 766 
"1'.1 >~90 

:(G. S'3H 
"9.B04 
.'9 .01" 

7.:8.251 
~7. 5 34 

" ':' , 6~2 

',"!:' • 4 78 
'2:0 .. 6 19 
18 . (?66 
17.'5/8 
l6 . 466 
15 .4':,0 
1-'t .~.A8 

9. ~(·9 
':;. 475 
'5.914 
3 .065 
::.~,.530 

BUfANE 

,:+1 .. 726 
42.042 
41.07 2 
39.791 
.:!oB. !f86-
37.272 
:,!;6 .182 
35 . 207 
34 .. 3'27 
30 . 66() 
27R451 
24 . 9 19 
22 R'884 
21.167 
19.70 4 
18 R435 
17 .324 
10.873 

6R307 
4 . 484 
3 ~S()1 

2.885 

:-'j' l AR 

12. l/':~ 
':'3 . t '''2 

>, j .1.l 2 
S" .55:.:.': 
31. ;0 ;' 6 
3~).Ql":' 

v). (', 5:3 
" 9 17 1 
::.:! , '34 ,t, 
:.> ~ ~ 9';~C· 

':'2 .4~ 3 

"W . 5 6'5 
1 H" 9'2,,3 
J7 , 486 
1.6 . ::n5 
J '-; 1 f::'~ 

':. 5\ 'S 
... . . :., 1 

····.26 1 
7 5 :' 

". r ·~~. 

" .42::' 

ETH'(LENE 

40.63:3 
41. 0 11 
40 .127 
38.882 
37 . 602 
36 . ... '83 
~.55. 285 
3.1+. 290 
33~393 
'29 . 806 
26 .. 800 
24 . 2~57 
22.357 
2,).629 
19. 2 11 
17. 980 
16. 902 
10.62 7 

6 .172 
4. 389 
3.427 
2 .824 

' .'YNS 

.:: ...... 240 
',~ /' " 51 
28. 10 \ 
27 . '~' , :5 

~'7 .... 89 
:'6 . '/ ','-=, 
,y, . '5( ~ ~ 
",,: ~, .61',':' 

:" :i.031. 
:"~l '51 
1.0 ,1 6 1 
18 .. '532 
\7.l,I) t 
.I.5. ·;'..'t8 
1 ..... ,8b(j 
\3 .918 
t) .111 
q . -~;95 
• )47 
~,,': ·-'2 

'.'.778 
7~" 2 0 ,s 

P;;'OPYLENE 

40 . '"112 
40 .819 
·~9. 957 
.38.72"7 
:r7 .. 4-60 
36 . :.!6 1 
35. 162 
3 4 .173 
33.~)82 

29.716 
26 .. 723 
24 .190 
22 . 20; 8 
20.576 
19.163 
17.936 
16_861 ... 
10.604 
6. 160 
4.381 
3. ':'21 
';!'819 

I--IAl),~,F' 

12. 8 2 .:'+ 
1.5 . 552 
1:,:,.93 1 
1":' .. 1.17 
1.4.18'1 
I ':' . t 8 1 
iLl • t '2'5 
1';.034 
"13.919 
13 . 171 
12. 358 
11.584 
10.87.s 
to . 2.36 

., . 660 
~ " l':':~ 

:~ ",S7":. 
':' " 8.39 
3.·':":'.') 
2 .. 6 41 
'J . OB6 
1.. :14 5 

BiJTENE 

39 .. 797 
40.285 
3 9 . '.8 0 
38.2.95 
~~7 .()63 
35.8'7'2 
34.8 16 
33.646 
32.912 
29.463 
~6 .50)9 

24.005 
22.1.32 
20 . 42a 
19 .028 
17.812 
1 6 .747 
1 () . 5".O 
6. 126 
4.358 
3 .404 
2.8()5 

A j;'GCN 

1. 6 . 9 15 
17 . 236 
t7.481 
1 7 .595 
t7 . 600 
1 7.524 
l7 . 390 
17.21.6 
17.013 
15.818 
l4~ 609 

1. 3 . :') 12 
1 2.~'j4 6 

1 1 .702 
l0 . 963 
10 .31 3 
"".738 
6 ,.'.84 
3.926 
2 . 842 
2 .243 
1.861 

PENTANE 

40 .308 
.:'.0.684 
39 . 829 
38. 601 
37. 320 
36. 112 
~4.995 

33 . 987 
33.078 
29. 493 
'26.565· 
2 .1t .041 
22. 114 
2 0 . 435 
1.9.032 
17. 815 
16.749 
10 .538 
6.122 
4 .354 
3.400 
2.801 

I'\EV / Ar,u 

.40 

. 60 
.80 

1.0\') 
1. 2 0 
1. 40 
t.. 60 
1. 80 
2.'.)0 
3 . ·) 0) 
4 .0') 
3 . 00 
~.OO 

7.00 
8 . 0 0 
9. 00 

lO. OO 
20 .00 
,,·0 . 0 0 
60 . 00 
80.()0 

'1 00.0<) 

MEViAMU 

.40 

.M 

. 80 
1 .00 
1. 20 
1. .;.0 
1. 60 
1 .80 
2 .00 
3.00 
4.00 
5 .00 
6 .00 
7.00 
8.00 
9.00 

1 0.()0 
20 . ()0 
40.00 
60.00 
80.00 

100 . 00 

'''" "Ii IIJNS 
"2 _ 

E L EC TRlIN l t:. :,:Tf ,F'PI NG PUb.1Ef, til:-V /IMG · "-.1]; er1) 

iCH2 \N 

.. 0.155 
41. .367 
40.?79 
4() . 058 
39 .009 
"37 .97 4 
37.000 
36. 11 4 
35.310 
3'? .022 

,0 . "114 
,:'b. 5T5 
)4 " 6'7 4 
2.2 . 900 
,,~ :I .435 
?t~ .152 

19.019 
12 . 2A-·,) 

7 . 22'; 
5.167 
4.045 
3.3:37 

t'lETHANE 

52.'164 
'52 . 263 
50. 847 
49.218 
47 . '709 
·~6. 385 
45.229 
44.195 
43.236 
38 .6"76 
34 . "766 
3 1. 794 
29.320 
27.218 
25.'+07 
23.830 
22 .44:3 
14.270 
8.3,45 
5 .. 944 
4.642 
3.824 

FU;~MVAH 

:'>2. '7,.:'3 
S 4.604 
34 .. ~~0 
:H . ~ :.t3 

'!,3 .. .'~i4 

.32. 9~JO 
'!;2 .. .t,) 4 
·:H . 410 
;.n .. 6,"9 
::;· . 1 1 ~j 

~.)5 . 1(:'3. 

'2'3 . 5 :::3 
21 .. ?· d 
·.~O . 2'+0 
19 ,.Of-7 
1"7.909 
1. 6" ' J :.~ 1 
\ ., . 0 3.3 
6 .. 574 
't. 1 1 G 

3 .. 702 
3. C)~iEl 

BUTAf'JE 

44.661 
';5.291 
44. 470 
4 3. 2 tA 
4t.999 
40.81 0 
3 9 .7"+0 
38.782 
37 . 9Hl 
3 4.2'-'9 
'30 . 94"7 
28.21;'0 
26 .. 1.35 
24 .. 298 
22. '718 
21.3~8 
20 .120 
12 .sa5 

"7 . '5'76 
5.409 
4 . 231 
3M '.88 

MYLAR 

35. \ 6 .. 
36.'fS r:) 
36. :·S4-
.~ 6 '(,68 
!.S.319 
j(t . 455 
33 . 555 
3 :: .6b'5 
3 1 .. '306 
28_2',,11 
25. 6 37 
:" '5.":.97 
.~ 1. _(:129 
20.2..:,.9 
18. 865 
1 7 . ;.'O.t+ 
\.6. T~9 
1() . 72'a 

6 . 329 
't • ":.'2'-1 
:~. '548 
'2 .9.30 

E fHYLENE 

43.605 
4 4. 2.88 
43.548 
42.369 
".1.12·:) 
3 9.925 
38.82'5 
37 . 834 
36 .942 
33.353 
30.246 
27.557 
2'5 .553 
23.692 
2'2 .158 
20.817 
19.635 
12.593 

7 .412 
5.2.94 
4 .. 140 
3 .. 41.4 

lJYN'3 

28. f)83 
30 . 499 
31.0 17 
,0.9:34 
30 .. 5.!:6 
3<1 . C)()O 
2 9 .':'~ia 
:-'8. "728 
23.076 
25.\70 
22.96~ 

'2,1.2:38 
19_ !~7 

18.448 
1. J. '.:.'57 
16.:'W6 
\.5. 308 

'~ . 974 
5.946 
~ .274 
3 .. :$57 
} • 777 

PROPYLENE 

43 . 368 
4-4.082 
43 . 363 
42.200 
40 . 965 
39./81 
.38.688 
37.705 
36.819 
33.251 
30. 160 
27. /t82. 
25.486 
23.631 
'22.103 
20.766 
19.587 
12.566 

"7.398 
5R284 
4 . 133 
3 . 408 

HA'-.'A!"', 

l 3 . 9 /8 
L4.836 
15.30B 
"1S . 5tA 
15. t.8"J 
lS.7r!.2 
l5. ·=-~'8 

15./· ~2 
1 5 .5~·6 
t"+ .::L"n 
1":' ~f~08 

1...5 .. '.'() ~' 

I ~" '.~:; i 
! 1. "~4 
I I • J .59 
l <).C;73 
l () .i",t:";9 

6 . 881 
4.3~2 

'~.17a 

2":::;17 
2 .108 

BUTEf'JE 

42.'708 
43.50 .. 
42.846 
';1. '729 
40.S3() 
.J9.376 
38.303 
37 . 3 45 
36.4"76 
32.968 
29 . 918 
27 .2i'1 
2~'j . 297 

·.:~3.461 

2 1.947 
2 0R623 
19.454 
12 .. 490 

".7.357 
5 . 256 
4 . 112 
3. 3 91 

ARGON 

18 . 486 
18 . 926 
19 . 272 
19 . (.I,4 
lq.~~.)? 

lQ .4Q9 
19.399 
' 9 . 2'+9 
lQ. 063 
17 .880 
16.62:-' 
1 5. 1. ~'i~ 

1<t .413 
l3. (.9"' 
1 :> .68? 
11. 9r,l1 
I 1 ":~ '2 6 
-~ . 6 75 
•• 708 
'L 4 20::; 
.~ _ 709 
2 . 2'50 

PENT~,NE. 

".3 . 312 
"t3 .989 
43 .273 
42 .. 108 
40.853 
39.655 
38 . 540 
37.531 
36.622 
33 . 020 
29.997 
27.324 
25.282 
23". 474 
21.957 
20 . 630 
19 . 4 lo0 
12 . 4 88 
7.353 
5.252 
4.107 
3 . 387 



MEV/AMU 

.40 

.60 

.80 
1 .00 
1.20 
1 . 40 
1.60 
1.80 
2 . 00 
3.00 
4.00 
5.00 
6.00 
7 .00 
8.00 
9.00 

10.00 
20 .. 00 
'fO.OO 
60.00 
80 .00 

100.00 

MEV/AMU 

./to 

.60 

.80 
1.00 
1.20 
1.40 
L60 
1.80 
2.00 
3 .. 00 
4.00 
5.00 
6 .00 
'7.00 
8.00 
9.00 

10.00 
20 .00 
40.00 
60 .00 
80 .00 

100.00 

52. 

~ Cr 
",-"i. 

IONS 

ELECTfi'ON1C STOPPING POi,oJER MEV; (MG/SO eM) 

(CH2) N 

' .2 .820 
44 . 345 
4.1 •• 1 10 
43 .. 266 
42.259 
41 .. 2 48 
40.291 
39. 419 
38.629 
35.37 9 
32 .408 
29.751 
27 . 773 
25 .. 887 
2 4. 3"26 
22 .949 
21.724 
t4.246 
8.523 
6. 124 
' •• 804 
3 .. 967 

Mr::THANE 

55 . 580 
55 .677 
'54 .406 
52.858 
51.407 
5(). 1:';;S 
49.028 
48 . 038 
47.117 
42.591 
38.582 
.35 .517 
:52.935 
30. 719 
28.793 
'2·1 . 104 
25.609 
16.604 
9.846 
7 . 046 
5.514 
',.54] 

FOHMVAR 

35.533 
37.449 
37 . fJ22 
37.505 
36 . 873 
36.111 
35 . 3 14 
34.5~·3 

3"3.]91 
30. 7CO 
28.'194 
26.449 
24 .558 
22 . 946 
21.662 
20.l140 
19.373 
12.8:\8 

'7."755 
5 .. ~93 
4.396 
3.636 

BtfH1NE 

47 .. 5 ' 2 
48.442 
47 .. ;:"65 
46.633 
45 . 410 
.tt4.249 
43. '<!O l 
42.266 
41. 423 
37.820 
34.409 
3 1 .649 
29.394 
2'7.452 
25 . 1'69 
24.288 
22 .9"14 
1', .995 

8 .Y38 
6~412 

5,,0:.:5 
4 .147 

MYLAR 

38 . 11 2 
;:$9.726 

• 39.956 
3fl~548 

38 . 831 
37.970 
3"7 . 057 
36M142 
35.25'::, 
31.519 
28.819 
26 . 673 
24.788 
23 .. 0}8 
21 .569 
20.300 
1 9 . 247 
12.536 
·;.480 
::0.373 
4 . 2 16 
3~48-+ 

ErHYLENE 

'1~.498 

41'.476 
.t16~B75 

4~"i .. "i'62 
44-.546 
43.368 
42. ~!78 
4 1. 297 
40.415 
36 . 850 
3"3.667 
30.833 
28 . '7 .,3 
2b.7l3:2 
25.146 
2·3 . 706 
22.4"27 
14 . 656 
8.745 
6.2"75 
4 . 9 17 
.t+ . 051~ 

VYNS 

31~091 

33M212 
33.900 
33.914 
3:5 .. :'j77 
33 .. 054 
3:~ .436 
31~/7B 

31..111 
28 . 096 
2'5~793 

23.'7'81 
22 .. 423 
21.006 
19 .. "712 
18"562 
17. 5~"3 0 

1 1 .. 6'~2 
7.024 
5.069 
3.989 
3.302 

PF,'OPYLFNE 

4-6.247 
47 . 255 
:"6 .. 676 
4"5 . 580 
44 .. 3'/7 
4 ___ ·L2J. 1 

42 .. 130 
41. t ~j,o; 

40.7:30 
36.738 
33.:i"l l 
30 . 769 
28.68} 
26~ ·7·1 :.:t; 
25.083 
23 . 6.t.a 
22.373 
1ft .1 ... 2'5 
8. ,':'8 
6.263 
4H<;"G9 
4 . 0'':;1 

HAVAR 

15 . 116 
16 .. 105 
16 . 669 
1 6 .. 996 
17 . 1·73 
17 .. 251 
17.260 
17.221 
:l7.14~ 
16 .. 492 
15.669 
14.837 
14 . 049 
13.318 
12 .649 
12 .037 
1 1..4"79 
7.983 

. 5.093 
.3 . 758 
2.984 
2.503 

BUTENE 

45. 542 
46.636 
46 .. 119 
45 . 071 
43.907 
42 ~7"7 1 
41. "7 1'5 
4().763 
39.90~ 

36 . 425 
.33 • .302 
3(). ';"j"~.3 
28.475 
·~'6. 521 
24 . 907 
:'!3~4a5 

22 .. 222 
14.536 
8,,680 
6.'230 
4.81:14-
4.Q~2 

ARGON 

20.038 
20.596 
2L044 
2 1. 317 
21.445 
21.462 
21.399 
21.275 
21. t09 
19.950 
18. 654 
17.42 4 
16 .. 3 12 
15 . 321 
14.442 
13.660 
1 2 . 962 
8.926 
5.547 
4.055 
3.215 
2 .673 

PENTANE 

46. 2 40 
.1.7 . 207 
46.62 3 
45. 526 
44.299 
43.11 4 
42 . 004 
40 . 999 
40.094 
36 . 502 
33.408 
30.606 
28 . 465 
26.~'4.1. 

24 . 925 
23.498 
22 . :?32 
14.535 
8. 67.l1 
6. ':"l25 
4. 878 
',.0:)6 

• 

MEV/ AMU 

.40 

.60 

.80 
1.00 
1.20 
1.40 
1 . 60 
1.80 
2.00 
3.00 
4 . 00 
5.00 
6.00 
·7 .00 
8.00 
9.00 

10.00 
20.00 
40.00 
60 . 00 
80. 0 0 

100.00 

MEV/AMU 

.40 

. 60 

. 80 
1.00 
1. 20 
1. .. 40 
l. 60 
l .80 
'2~OO 

3 . ()O 
4.00 
:3.00 
6.·")0 · 
7.00 
8.0,) 
9.00 

1.0 . ()O 
20.00 
40 . 00 
60.00 
80. ()O 

1.00 .1)0 

56. 

2(,.Fe IONS 

E"LECTF>:Ot~IC STOPPING FDWER MEVI (KG/So. eM) 

C.CH2)N 

45.424 
4"7. '",1.52 
47 .. 165 
46. :.:t;97 
45.4.33 
44 . 448 
43 .. 510 
42.655 
41 .. 882 
3:':1 H/.HO 
35.673 
:32 .. 918 
30.877 
28 .. 890 
27.244 
25.782 
2.4 .474 
16.332. 

9 .. 904-
7. 152 
5 .. 623 
't •• )49 

METHANE 

58.609 
58.<;"88 
'57.854 
56 .. 385 
5 ·4 . 992 
53 .. "7"73 
52.716 
'':i:l .. '775 
50.895 
1~6. !t27 
42. :14'3 
39.206 
36 .536 
34":-,1.22 
32. 196 
.30 .. 407 
:-:8 . 8 15 
.\ 9.028 
1 1. 441 

fJ.::!30 
tl.4'55 
5 ,,3=~8 

FORM'JAR 

38 . 0 38 
40.249 
40 .. 7"18 
40 . 5 Lt2 
39.949 
39.2.01 
38.406 
3"7.619 
36.869 
3 3 . 825 
31 .. 5()5 
29.389 
27 .. ,j9S 
25.684 
24 .. 329 
23 . 01.9 
2 1. .873 
1 4."1-43 

9 .013 
6.532 
5 .. 146 
4. 260 

BUTANE 

50 . 293 
51.:512 
'50H973 
49.913 
ltS. ·132 
47.600 
46.5"J8 
4-5.667 
/i4.8.tt9 
41.314 
,'7 .834 
.34.989 
32.649 
30 .. h 17 
2H.8-43 
27."272-
'2~5 .. B70 
1"l .. 1.B9 
10_387 

7,,-;89 
":j _082 
.:. ~ f.~,I,O 

MYLAR 

41 .. 022 
42 ~ 93".3 
43.3:-~1 

42.995 
42 .. 313 
41.459 
40,,535 
39.601 
~8 .. 688 
3-4 .. 8 19 
32 .. 020 
2~T . 782 
27.791 
25.961 
24.333 
22.963 
'21 .828 
14 . 433 
8.711 
6.283 
.: •• 939 
4.085 

ET HYLENE 

49 • ..526 
50~588 
5'.)_ 122 
49. 074 
47.8n 
46.732 
45 .656 
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37.060 
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46.563 
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66.793 
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64.520 
63 .. 818 
63.204 
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54.536 
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49.897 
47.878 
46.021 
44.310 
32.488 
21.423 
16.058 
12.876 
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METHANE 

78.263 
80.293 
79.947 
7::1.931 
77.698 
77.032 
76 .. 343 
75.7,<)8 
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71 . '.92 
67.241 
63.9]8 
61.037 
58.359 
55.9 16 
53.682 
51.631 
37.624 
24.683 
18.452 
l4 .. 7~9 
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54 . 703 
58.8BO 
60 .. 468 
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60 .492 
59.872 
59.120 
58.337 
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41 .815 
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14.702 
11 . 8 ,>0 
9.8/6 

BUTANE 

6 8 .. )~65 
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71. ·/61 
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48.583 
46.459 
'+1.520 
42 .. ":;76 
4().647 
";,8.862 
3'1.3,47 
27 .. 316 
17.951 
13.4:~7 

10 .'770 
9 .009 

F"kOP'(LENE 

67 .. 503 
70 .582 
70 .. '785 
'70.36] 
69.'119 
68.414 
67. /h~5 
66 . 6:30 
65.906 
6 '3.057 
!'.:i9 .. /'82 
56 .401 
54.0"1'9 
~; 1..491 
49.369 
47.423 
... 5.6:.54 
'3::~ .. :.'l,~;3 
:!1. '~37 
tb.423 
13. 1~j7 
to.97'7 

HAVAR 

23.843 
'25.823 
'2'7 .119 
28 .. 0to 
28.638 
29 .. 081 
:2.9.390 
29.599 
29 . 729 
29.672 
2'-?w026 
28 .. 153 
'2'7 .205 
26.249 
'Z5.319 
24.431 
23.593 
17.928 
12.553 

9.681. 
7 .813 1 
6.71.5 

B'_rt El'lE 

66.474 
69.657 
70 . 138 
69.582 
68 .. 6'82 
67.717 
66HDOl 
1.>=;.993 
65.292 
62a521 
~W.303 

55.968 
53.67? 
51.119 
49.021 
47 . 096 
45.:5;!S 
3':'~ .1:='jO 
21.817 
t 6.337 
l 3 .. n9 1 
10.943 

ARGON 

31.940 
33.427 
34.693 
35.636 
36.303 
36.751 
:~7 .029 
37 . 175 
37.219 
36 . 523 
35.151 
33.612 
32.093 
30.664 
29.347 
28.146 
27.051 
20 . 479 
13 . 896 
10.581 

8 . 580 
7.231 

PENTANE 

67.914 
70.937 
71.333 
'70.690 
69.686 
68.628 
67.608 
66.696 
65.899 
62.883 
59.717 
56.292 
53.782 
51w296 
49.173 
47.228 
45.4.'.0 
33.186 
21.815 
L6. 326 
13_077 
1.0.92 8 

MEV/AMU 

.40 

.60 

.80 
1.00 
1.20 
1.40 
l .60 
1.80 
2.00 
3.00-
4.()0 
5.00 
6.<-'0 
7.00 
8 .. 00 
9.00 

10.00 
20 .. 00 
40.00 
60.00 
80 .. 00 

100.00 

MEV/At,,\U 

.40 

.60 

.80 
LOO 
1.20 
1.4-0 
1.bO 
1 .. 80 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9 .. 00 

1.0.00 
20.00 
'+0 .. 00 
bO .OO 
\30.00 

1("OMOO 

98 . 
Mo IONS 

42 . 

FLECTRONIC STOPPING FOlo.l£R fiEV/ (MG/SQ eM.) 

<CH2) N 

64.821. 
68.805 
69.773 
69.546 
68 .. 692 
68.118 
67 .. 353 
66.6-74 
66.087 
63.733 
60.745 
57.536 
55 H366 
52.862-
50 .. 814 
48.922 
47.172 
3'+.943 
23 .277 
17.538 
l.'t h 104-
11.818 

METHANE 

1::10.917 
83N 153 
H2.898 
81.935 
80 . 945 
80.126 
79.488 
78.966 
78 .478 
74,,868 
70.l122 
67.373 
64 . f+26 
b l.725 
59 . 251 
56 .979 
'54.887 
AO.'~26 

76.e03 
:'O. 1-i.!t 
t6.173 
13.535 

FOH:M .... 1AR 

56.987 
61.433 
63.167 
63.577 
63.311 
62.711 
61.966 
61.186 
60.427 
57'.444 
55. ';::8 
52.878 
5 0.323 
48.057 
-i6 .. 37-i 
44.551 
4-2 .. 939 
31.W?9 
2 1.298 
16.066 
12.931 
10 .. 842 

BUI't-1NE 

70.928 
7 4 .. 151 
'74.~J59 
73. '7'95 
73.110 
/'2. ~('8 
11.41.1 
/0.,'39 
70. 169 
67.568 
63 .. 936 
~,OM '/S'9 
S8a 159 
~;5.l38 

53.543 
5t.522 
49 .. 656 
:!,".> .. 6~36 
24.386 
18 M3~:;3 

l4 .. /48 
12 .. _~5:l 

MYLAR 

63 .. 245 
67.4a~ 

69.167 
69.5·<.5 
69.208 
68.471 
67M54 1 
66~515 
65 .. 469 
60.906 
57.707 
55. 126 
52.608 
::iO.054 
1'l7 .. 657 
45.656 
4":'.064 
31..9(18 
20 .938 
15a645 
l::~ . :i25 
10.466 

ErHYI ENE 

70.3'70 
73 .. 664 
74.14'7 
73.559 
'72 .. 620 
71.620 
}O.676 
69.851 
69.141 
6,S H :!.82 
6:"~. 107 
59.667 
57.339. 
54-M691 
52.527 
~..iO .536 
48 • • :'>99 
35.951 
23.883 
17 .. 969 
1.1+.438 
1 ;~ .089 

VYNS 

51 .. 634 
56 . 427 
~;8 .. ,-S74 
59.619 
59~823 

59.587 
59.v91 
58.448 
57.730 
5' •• 159 
5t.'U2 
L.9.zao 
47 .. 323 
45a337 
43.347 
41.499 
39 .. 932 
29 .. 483 
19 .. 553 
It't.701 
11..81.3 

9 . 897 

PROPYLEN.E 

70.009 
73 .. .:)21 
73.832 
73. -;!67 
'72.346 
7 1.360 
7().428 
69 .. 613 
68.912 
66.1.81 
62.927 
59.50-'t 
57.188 
54 .. 551 
~j2.:595 

'SOJt12 
48.=,82 
35 .. 873 
2:3.836 
17.936 
14 .4 :1.2 
l2.~)68 

HAVAR 

2 4 M 698 
26.997 
:':~8.382 
2<7 . 343 
30.02'/ 
30.517 
30~8n6 

31.108 
.31.266 
31.298 
308688 
29.824 
28.867 
27.8<73 
26.939 
26.025 
25 ~159 
19. 2b9 
13 .618 
10.554 
8.618 
].359 

BurENE 

68.<742 
72 . 360 
72.931 
72.449 
71 . 578 
70.633 
69 .. 735 
68.947 
68.270 
65 .. 6:1.8 
62.422 
59.047 
56. '76Lt 

~'4. 157 
52.027 
50.064 
48 . 252 
:55 .. 655 
23 ~705 

17. 8 "' ~ 
14.3 40 
12.010 

ARGON 

33.379 
34.978 
36.346 
37.374 
38.110 
38 . 614 
38 . 938 
39.122 
39.196 
38.579 
37.216 
35 . 655 
,54.098 
32.626 
31.265 
30.019 
28.884 
22.056 
15 . 101 
11.553 
9.395 
7.934 

PE'NTANE 

70.473 
73 . 728 
74.233 
73 .. 6 .. 1 
72.661 
7 1.618 
70.61.1 
69 . 713 
6 8 . 934 
66.021 
62.882 
59.410 
56.888 
54.360 
52 . 202 
50 . 2 18 
48.387 
35.700 
23.705 
17.831 
14 . 325 
11.994 



I"\FV ,'AI',U 

.4i) 

~60 

, :3'':' 
\ .. ')0 

.. 1.0 
.. 0 
,,:>0 

1 .. 130 
J~ OO 

!;J'0 
~ ~OO 

·~." c·O 
... ,00 
', ·jO 
, 00 

".) .. rIO 

, " . 1(', 

" 'f, 
4 ' ,.0() 
·~OJ'O 

130.00 
I ('()~00 

MEVlAMIJ 

.40 
.60 
.80 

1..00 
L20 
1..40 
L60 
1.80 
2.00 
1.00 
4.00 
~j.OO 

6.00 
7 .00 
8.00 
9.00 

lO.OO 
20.00 
4-0.00 
60.00 
80.00 

100.00 

j \, ' 

Ru t(ldS 
.:...:.:-

FI F', f f.'UNTf:' ) rl)F'~ If'll) p()'.Jj-' f.' r'~. V "r·1G/ S1J I:;M} 

;_ H2'N 

()~,lt9 

}L3':'9 

'2 , 4 .F+ 
' :.~. 26e:. 
;'1.647 
."1) .89 ';' 
' t ~ ~ 1 'S-i 

....... J.41;.:-::;: 

.X~ .o3~ 

-:-·6 711 
:)3 ' 7'55 
:,0.51:5 

':',.'3 . :358 
'55.815 
53.7.l+0 
51.81.7 
'30.033 
:'1.422 
2'3. t 72 
.l9.060 
15.374 
1.2.';'07 

MI"::-THANE 

83 . ::;-'43 
83.976 
85.811 
8.l •• 898 
83.951 
83 .1"17 
82.589 
B2.120 
B1 .. 68"3 
78. 202 
73 . 964 
70 . T5~) 
6"7.787 
65.070 
62 .569 
toO . '264 
58. 1.54 
4'3.Z50 
28 .. 967 
21.884 
17.625 
14.'??? 

F('I'M'.'(.,r' 

-,9 . " ~'I:' 

~3 . .,t.A 
:..,:, -143 
~-:. . 3~!':~ 

')6. t(o-!, 
O..J .• ', .. 

'i :+ . ~8~; 
, A . Ull 
.')2.2'::;4 
60. :i03 
~8 l29 
:~ ':;. /"J8 
:.-5,176 

._;,). ":0') 1 

'.:t , l60 
:. -'. '9 1 
:.,.-=, ,0)38 
'';' _ . .:.' 14 

.",,!. ,()5-4 

t:· -. ,,/'2 
t~t . lO~~ 

11 .. 0.',6 

BUTANE' 

7._L367 
7l:..813 
l7.324 
7f,.81 2 
75.959 
75.0:)3 
7 4.313 
13.672 
7".3. 1"36 
70.675 
67.052 
63.9()H 
61.~59 

58 . 8 18 
56.597 
5.(+.5,44 
52.642 
39 . 27ej 
2:6.36:5 
19.943 
16.075 
13.488 

~TI_ I',R 

~j'.:, " '92 i) 
/O ~ 4-4':" 

";' '.:,1 ,_":'37 
7 :~" ! ':'/"., 
7-;: .46'+ 
't . .'53 
"J.~ lq 

.',9 . /8,; 
~l ~-::' . .. : ,.~ 

•• .. -'. l''o/:-. 

6 ... ·.,J?,'i 
: ,8 .. :~() t 
:'5 .. ?4 i' 
'::·3.! : ~: 
~.J') • ~~ '::1 1 

"E:,,"':~9 

't.~ .·~~n 

:,-t .. ; . .':" 

_2 _ 7 H' 
17 .. r)":'"3 

l.~.6T· 

·I l . :'47 

!::THYt,ENE 

.... 2.['86 
/6 . ,~n'? 

16 . 976 
/6.437 
~75.::;-'24 

74.542 
73.615 
"72. :309 
7:~ . 1 22 
6'?484 
6 6.234 
62.7-:j·S 
60.439 
57 . 7.lt6 
55.553 
53 .. ~;:.t7 
Sl.t·53 
38 .~j01 
'25.827 
19 . ~;29 

15.738 
l3.204 

r )'( ,~~; 

'"j'~ , 3'21. 
~,8. ':J02 
I· I ,32 1. 
·S2 ·, 57 1. 
.J o' .,S3U 
I,,:L·"t38 
/0, I , 960 
"-. I .. _ .l ~:.:., 

',':' •. -S05 
"",6 . ) J:..·8 
"'.i 4.2.r: 
'''i:.l . '.: '~·8 

"'J~' . I :!-:--
.;..):; I ,.~·.l, 

:'", -":i f.! 
-+4 I':' .. ~, 

,::.: . =, 1 ~ 

'. I ·.~·':l 
.~ · I ,·t':'; -" 
.l6 .. ()1)7 
j'.,.' . H·7'6 
10 .. 821 

F'I;:Or:'YLENE 

7 2. 't9l 
'76.031 
16.649 
7~~. 1.B 

75.239 
74. Zit 
73."357 
72.561 
71.HB3 
69.273 
66.044 
1.,2~5:J5 

60~:U9 

57.598 
55.413 
5J,.:.:W6 
51. ::'2.8 
38.418 
2'.3 ~ 777 

1'}.493 
15 ~"? 10 

13.181 

H.;l)AR 

,~'.; • -';!;J. 

8. 1 6':' 
:::y • 63~' 
.'$0 '£'~·L 

'~I , (+')'~' 

q .9 .. ,~ 

32.331. 
.'~.I "bG9 

): . ·r;/:, 
.Q.918 
~2.,3.1+7 

3:1 • ';YJ 
J;(\.':i29 

::':9.539 
'.2B,,563 
.·.' 7 .. (~2'; 
.:6 .·"} ! ;1 
")~624 

t /t.70'·:, 
:11 . 451 
9.379 
8.02'5 

BIJTENE 

/1~386 

75.()3~ 

/ 5. 734 
75.283 
7 4.-'441 
'73 . 515 
72.635 
7 1.867 
71.213 
6;1.68'3 
65.515 
62.104 
59.832 
5'7.182 
55.023 
~j:3 . 027 
51.179 
~~8. 18':; 
25.635 
19.392-
15.631 
1"3 .11 6 

,:.~ r-;nu 

-::;' •• 809 
-::;."-. ')20 
37 ,789 
19.1.01 
,39.907 
40. ,.68 
40. 839 
41. 06 1 
I.l . 166 
!.0.630 
39. 2 79 
37.t>97 
36. LOS 
14~5Y.l 

33. L87 
"51.900 
30 . 72't 
~3.654 

l6 . 335 
12 ~555 

to . 239 
8.663 

PENTANE 

73.007 
'76. ,.91 
77.102 
76.560 
75 . 603 
74 . 57.l+ 
.73 .579 
72.696 
71 .93~5 
69 . 128 
66.022 
62 . 507 
59.978 
57.412 
55.224 
53.203 
:-:;1 . 335 
38 . 239 
25 .638 
19.381 
15.61 6 
13.100 

.\1':' \.1 AMI) 

.'"to 
,N) 

.. 80 
t . 00 
1.20 
1..40 
1.-'>0 
1. 8 0 
2 ,,00 
3000 
·:'.00 
S .OO 
6.00 
7.00 
8.00 
9.00 

.l 0 . 00 
20.00 
':'0 .. 00 
60 . 00 
80.00 

100.00 

MEl)/~,MU 

.40 

.60 

.80 
1HOO 
1.20 
1.40 
1.60 
1. .. 80 
2.()0 
3.00 
'+.00 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
20.00 
40 . 00 
60.00 
80.00 
100~OO 

l' )6. 

Pd [ONS 

f': l ~,' I F·C·Nlf' ;:>;,,1 kll'!G FOt..1F:..f;· 1'"\[1,). (t;r. ,.- S o. I 'M) 

, '::H'2, ) N 

:::.1;.0 .. "395 
7 :11 . 867 
5 . 068 
~~ .95::) 
''':'.37:.' 

13 . 645 
7:.1 • '~' ... ' !' 
72 . 29(.\ 
?1 R ?::i.:. 
69~660 

=-6.73~' 

63. 1+"73 
~,l •. Y?A 
3:;J. ;"::/4 
'"j6" c/:,B 
'~j4. 7<:'7 
':,2~891 

39.922 
)7 .. 1{)'5 

2:) .624 
1.6.685 
14.034 

METHAHE 

86.142 
B8 .. 768 
88 .. 68'7 
87.824 
86 . 917 
86 .168 
85.650 
8 5.233 
I:V+ .847 
81.4r;7 
77.271 
7-'4 .. 066 
71.1'21 
68.: 392 
65.969 
63. ~:;3S 
61.372 
46.092 
31.1'70 
23.c,69 
19.12 1 
16.066 

~·rJ I;:Ml.)A"" 

J 1. .0='.1) 0 

66.47~; 

t.8. ':"~8 

()9 ,063 
~·8.t:r7 ) 
613.315 
67 .. ':·87 
t,6 .. Bl ·3 
66.0~8 
,~3. t4l 

,L· l .. \' V :. 
'513.668 
'-j6.02.1 
-:.3.n61. 
~t -',', , 
'::i') • • ).34 
'c8. 'V12 

\6" 554 
~!4 " ;':.na 
V3.'?1'? 
1::, .. 3:12 
1 "j .138~j 

BUTANE 

75.71;)3 
79.4.!;.8 
BO.059 
79.5S'8 
78 . 774 
77 . fJ24 
77.181 
76 .. 570 
76.068 
73.751 
70.139 
66.').'92 
64.340 
61..883 
59 . 639 
57.557 
55.623 
':'1.884 
28.383 
21.~j76 

17.4.l,4 
14H665 

MYL AI;: 

~.~.:. 5 /.-:, 
:"3 .383 
75.'::86 
7':; . ':'44 
"_::.7C'0 
·"=;.008 
'..:,.J)78 
7::3.039 
·'1 .969 
~7 .291 
6-'4.1)6 4 
01.'+"72 
5:;:.~. B87 
eJ'~ . 20,) 
';:2,. 6~,1 
5 1 . ':,32 
't.:,l.87 1 
3,~ .,al() 

2A.S:U 
1.8.4:-3 1+ 
l 4 .. 87 1 
12.46'5 

ErHYLENE 

75 . 358 
19 .{,;84 
"79 . 775 
19.284 
'78.397 
7'7.431 
76.520 
75.734 
75.070 
72.555 
69 . 334 
65 . 823 
63.521 
60.787 
58.568 
56 . 512 
5( • • 604 
41.073 
2'7 . 8 10 
21 .. 132 
17.08() 
14. ::-57 

vnJ:3 

~55. ';.'93 
61. '361 
6:5. '.:)~, t 
1.J~,.1.06 

65" 436 
6~; ~ 2.'1'2. 
64~813 

64 . 183 
6 '3.':'1:-3 
5'1.8::t~ 
·5~.:) ... 3 
'~,'i .91 1 
':;::)'.n 
SO . 872 
'·~~ .. }/O 
46 . Bf)2 
:':'=;. 142 
:53.91() 
22 " t3f;() 
l7 . ?;":.3 
1':"."16 
11.. "780 

Pf;:()PYI . .f.NE 

74 . 9:30 
78./15 
79.436 
78.969 
78.101 
77 ~ 150 
76.252 
75.476 
74.821 
72.335 
69.136 
65~6-43 

63 . 353 
60H631 
·~ja~42 1 . 

56 .. 3'7'3 
54.472 
40 . 984 
27.756 
21.09 2 
17.049 
14 .. 332 

HAV~,R 

',:."-.J ,. '7817' 
-29 .324 
~O.88~; 

.31.9iT:' 
,::~. ;-83 
~3~36i' 
.5:3~ -/<:J ... 

34.11),3 
34. "~1.CJ 
34.5.3'.,'. 
~;,:".,v)2 

3"~ . \ .!j.) 
j. ~' ~ 1 ',' 1 
31 . .. ... ':. 
30M I.':JO 
'1.9, 2'·'.6 
28 • . S08 
21.992 
1.5,,8P: 
1.;.' , ~.'.! 

1 I) ~ I :--':' . 

:'~ . , .,,, 
BUTrl'lE 

73.808 
77 "t.83 
78 ~ 488 

78 . 087 
77.272 
/6.365 
75.502 
74,,7'.:,5 
74 .1::'~4 
71.720 
68.582 
6'5" 139 
62.883 
60.194 
58 . 010 
55.98'; 
54 . 103 
4 0 . 735 
';.7 . 603 
20.983 
16.964 
14.262 

ARGON 

36. :~3() 
38 . 054 
39.623 
40 . 820 
41.69::
'+2.3t3 
4:2 ~73 1 

42.991 
';3 . 1 ~'7 

42 .675 
~1 .. ~~~v 

.'59.7.38 
~P,. 1J .~ 

56.5~9 

]~i.l. 14 
33.787 
32.5'1? 
25 .271 
1 1 O::;Q':'~ 

, ~. ~·,.I=l4 

1 ! oC', 
, . " I ., 

f.f.,' I ArlF 

75 . 519 
79 . 22"7 
79.943 
79.448 
78.514 
77 . 499 
76.516 
75~647 

74.903 
72 . 207 
69~137 
65 . 583 
63 . 050 
60.452 
58.236 
56.184 
54 . 280 
40.800 
27.609' 
20.97:3 
16.949 
14.245 



MEV/AMU 

.40 

.60 

.80 
1 ~ OO 
1.20 
1..:.0 
1~6() 

1. DO 
2~OO 
3.(\0 
4.00 
5.00 
6.0C> 
7.00 
8.00 
9.00 

lO.OO 
20.00 
'to.OO 
60.00 
ao.O() 

100 . 00 

MEV/AMIJ 

..... 0 

. 60 

.80 
1.00 
1.20 
1.'tO 
1.60 
1.80 
2.00 
3.00 
4.00 
5.00 
6.0)0 
7.00 
8.(iO 
9.00 

10.00 
20.00 
40.00 
60. Q{) 

80 . 00 
100.0() 

"" "cd IONS 
48. 

ELECTRONIC 51 Oi='P ING POWER t1EV/ (MG/Sll Ci-1j 

( CH2) N 

71.652 
70.362 
77 . 676 
77.623 
77.068 
76.364 
75.663 
75.C'52 
74,,542 
72.582 
69.700 
66.409 
64.293 
6 1.680 
59.564 
57.590 
55.746 
42.440 
2:? .073 
22.2:2.7 
13 .034 
15.198 

METH!~NE 

88 .718 
91.531 
91.5"3 .... 
';v.715 
89.848 
139. 162 
88. 672 
88 • .307 
87.973 
84."755 
80.544 
77.367 
74.:'28 
71.691 
69.1:50 
66.792 
64 .599 
4H .'?50 
33.411 
2:-,.496 
20.·5-60 
17.394 

FOf:.·M\""I~R 

63.730 
68.967 
71.131 
7 1.173 
71 . 627 
71.C84 
70.364 
69.593 
68.840 
65.'160 
63.t¥:37 
6L54~=; 

58.858 
56.455 
'54.730 
!::o2.7'l8 
5L050 -
33.917 
26.678 
20. 4~)3 
16 . 559 
13.960 

BUTANE 

7'S.1i~8 

82.058 
82.766 
82.3,:·.3 
81 ~ '5:'jr; 
(30 .73':5 
80.01 6 
79.436 
7B.Y6? 
7h.795 
73 .199 
70.052 
67.4-00 
64.9.30 
6:! .667 
60.~;61 

58 .. 598 
't4 . 51.0 
30_437 
"23 • .!..,9 
18.852 
lS.880 

MYLAR 

71.215 
76.302 
78.465 
:79. 113 
]8.915 
78.243 
7;'.317 
76.272 
75.1'; 2 
]0.461 
67.227 
64.637 
62.024 
59.27} 
5.5.6'57 
54-.484-
52 .. 793 
39 ~:!79 
'':::6.313':; 
19.967 
16. 103 
13.519 

ETHYLENE 

77.809 
Hl.75':; 
82.546 
82.102 
81.239 
1']0 . 290 
79.395 
78.628 
77.988 
7S .S'19 
72.410 
83 .86~1 
.. -S6. 5t;5 
63.8t3 
61.5T3 
59.490 
57 ~5!:; 1 
·'\3.1.:63 
29. 8:,~r; 
22.774 
18.-+61 
15 .. ":i48 

I)YNS 

5~~ 151 
63.804 
66.564 
67.824 
68 .. 2t7 
t,8 . 0S9 
67.649 
67.026 
66 .. _,3Q6 
62 .. 635 
~9 . 8'14 

57.118 
'':;5.732 
53.6-43 
51.489 
49. '~65 
-.7.702 
36.166 
2 4.601 
18.737 
15.1T2 
l2 .. 773 

PROP'(LENE 

77 .. 381 
31..373 
82.196 
81.776 
t~O. r,n:!. 
i ''?9'n 
79 .. 117 
}lJ. :3 ,50 
77.72.9 
75.369 
72.:::03 
118.6;30 
66.~09 

63 . 649 
61.419 
'W.344 
~57.412 

43. "J69 
29 .. 770 
22.f31 
18. ,'t~:8 

15.521 

HAt..'P,R 

28 . 026 
30 . 477 
32 .123 
.33 . 295 
34.149 
34.:1'81 
·3'5.2'.8 
35.590 
35.83'+ 
36.142 
35.653 
34.82':" 
33.853 
32.834 
31.818 
30 . 831 
27.883 
23~372 

1 6.94\) 
13.313 
to . 968 
9.423 

BUTENE 

76R208 
80.307 
81.:V5 
8':'1.863 
~lO~0-14 

7'l . H1:S 
/8.339 
77 .,~tl 
77.004 
74.72;3 
7 1M624 
68. 153 
65.917 
6:3.1'?1 
,~O. '';''86 
58.9-34 
'.j/ .. o:t:~ 
:10.-', • ,504 
,_~9 .607 
:22 .6 t:,5 
1 8.:':',3~, 

l ':'.440::; 

ARGON 

37.6-, 4 
39.578 
41 . 2.1.8 
42.529 
.1.3.474 
44.150 
44.61 4 
.rH.('13 
45.080 
44 . 7 1 4 
'.3.395 
41.778 
40.121 
38.~29 
37.044 
35.677 
34 • .If26 
26 . 903 
18.880 
14.639 
12 . 007 
10.197 

PENTANE 

78.009 
8 1. 938 
82 . 756 
82.307 
81.395 
80.394 
7 9 .422 
78.567 
77.842 
75.259 
7~ .228 
68.638 
66 . 107 
63.478 
61.239 
59.158 
57 . 222 
1;3.381 
29 .6 1 7 
22.605 
18.320 
l5.427 

MEV / AMU 
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. 60 
.80 

1.00 
1.20 
1. .40 
1.bO 
1.80 
2.00 
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4.00 
5 . 00 
6.00 
7 . 00 
8.00 
9.00 

10.00 
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60.00 
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100.00 
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.60 
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1.00 
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1 . 60 
l .. BO 
2.00 
3.00 
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5.00 
6 .00 
7.00 
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9 .. 00 
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40 .. 00 
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Sn IONS 

ELECTRt'~HC S10PPING FOWER MEV/ <KG/SO. CM) 

(CH2) t ~ 

73.891 
78 . 835 
80.260 
80.261 
79 . 738 
79 . 056 
78.375 
77.787 
-17 ,, ~~()2 

75 .. ',"II' 
'12 .. 637 
69.324 
67_235 
64 . 591 
62.460 
60.464 
58.595 
44.973 
:n .073 
23 .. 866 
19 R 420 
16.397 

HEfHANE 

91.27() 
94.267 
94.349 
93_573 
92.7't4 
92.100 
'-?:l.b59 
91.346 
91.062 
87.978 
83.783 
80.6~8 

77 .71t 
7 ...... 969 
·72.-.13 
/0. 1)33 
6"1.814 
'~j1 .. 821 
35 . 685 
'27.363 
22 . 2~39 

18.761 

For';:.M'JAI:;': 

65.944 
71.440 
7 3M :l.'t::'i 
74.463 
7 ...... 3~:.6 
13.831 
73. 1 19 
72.351 
7 1 .. 602 
68~760 

66.742 
64.411 
61.686 
59.243 
57.:511 
55.520 
53 .. 760 
"'. 1 . 300 
28.541 
21.924 
17 .. 8 .... 2 
1::i.068 

BUrAfJE 

80 . 5'52 
8~.6"'3 
85.446 
8 5.080 
B4.31 4 
83,,512 
82.B::!1 
\32. ~~!? 1 

81.8.36 
79 .811 
76.2..52 
73. t~B8 

"10 .440 
A7.9~1 

65~68:3 

63 .. ':.5";' 
f, l • ::j~l~:j 
47" 151 
.!.7~5-;':1 

24.'';&0 
:';:O.2'?8 
t/ .. 132 

MYLAR 

73.837 
79.203 
131 .. 525 
82 .. 262 
82 .. 112 
81 .. 460 
80.53/ 
79.486 
78 .. 396 
73.615 
70.378 
67 , 795 
6::5.160 
62.355 
59.666 
57.l"t42 
55.725 
41..775 
:~B .282. 

2'1. • .It91 
1.7.374 
1't .609 

ErHYL£NE 

80.21"10 
84 ..... 02 
85 . 292 
8-+.893 
8't .05':5 
l~3.1.2() 
B~.2.rtt 

Bl • ..'t'?l3 
80 . 876 
7e.615 
'l5 ~4,'31 

.:'1.092 
69.632 
66 . 825 
b4~~.i67 

6~_~ . '~60 

6').492 
"',~.:'70 
31.381 
2':'.':'53 
19 . 380 
16.775 

\,'YN8 

60 .295 
66.232 
69.161 
70.525 
70.982 
70 . 891 
70.-,,69 
69.853 
69.133 
65.434 
62~634 
60.518 
58.531 
56.414 
54.210 
52. 133 
50 .. ..!-89 
:38.445 
26 ,, ~57 

20 . 158 
16 • ..!.63 
13 . 798 

PROPYLENE 

79 . 80~ 

8 4 .0(·8 
84.9-,50 
84.556 
8:3.7:36 
82 .. 819 
81 _ 9~:;3 
8:1 ,, ';!1.5 
80.607 
:/~.L376 

75.246 
71.6'?5 
69.448 
66.654 
64 .. 405 
62.:::06 
.:10. :346 
46~ :1.70 
..31.818 
2 ..... ·:,1':,8 
1'?844 
16.7~6 

HAVAR 

'29 . ~)57 
31 . 624 
33.359 
34.599 
35.'S09 
36.187 
36.69':" 
37 . 070 
37 .34~.t, 
37.746 
-37 .. 300 
36 . 487 
35.513 
34.482 
33.-+4] 
32.439 
31 . -171 
24.761 
18 . G:r.~5 

l't.275 
1L793 
10 . 153 

BurE/'J£ 

-713 .539 
8~."/08 
83.916 ..:z 

,=n .. 61~ 
8::':.848 
81 R ~,.'76 

131.146 
80.43r? 
7'? . 856 
"J7.709 
74.642 
7 1.145 
68.933 
/.>6 .173 
63.9'51 
6 1.87,S, 
~;9 .937 
,45 .. 889 
33 .644 
24.L81 
19.745 
L6.66 .... 

ARGON 

39.051 
41_095 
42.864 
44 . 230 
45.244 
'.5_ 977 
46.1".89 
46.827 
47 .. 026 
"'16.748 
45.4.1.7 
-.3.816 
(12 . 129 
.1.0.501 
38 .. 977 
37.572 
36.284 
28.551 
:20.188 
15.719 
12 . 928 
11.000 

PEtlfAUE 

80_479 
84.626 
85 . 544 
85 .140 
84 . 248 
83.260 
82.300 
81.459 
80.752 
78.284 
75 . 295 
71.673 
69.145 
66. 490 
64_231 
62-.125 
60 . 160 
45.978 
31.658 
24.274 
19 . 729 
16.645 



,'r:v/p/'iU 

• :H) 
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, ~ 30 

1,1)0 
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1 .':'0 
1.60 
1 . ::;0 
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~"i)O 
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.-'.0 
,60 
.80 

1 . 00 
l.20 
L 40 
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2J,O 
3 . 00 
4. 00 
5 . 00 
6.00 
7 .00 
8.00 
9 . 00 

.10.00 
20 .00 
40.00 
60 . ()0 
80 . 00 

100 . 00 

l l l~ . 3 

t=J EL r~ilN f' r(JI-'I-' l r lL; I·I/,.II::J;" 1"j;';'V" ( 11i3/S(l em 

'I~H:.') N 

77 . 2VI 
01 2 .50::' 
84 .093 
8 .... 174 
83.6'?6 
8"3 . 1)45 
" ~. 3Y3 
~1 . 839 

81 , 393 
'0 774 
','.000 

.. ~.":'·60 

' 1 ,.,V"~ 
: .:J. rl 31 
.s.~. 783 
:-, ... . 760 
~ :? 858 

.... 8. 7'7'S 
34 ,123 
'6 .. 389 

, .. I.':i6 .... t 
18.:?60 

MET HANF.: 

"'5.060 
98 .32:~ 
~;8.519 

97.805 
77 . 029 
96.44i' 
96.07 8 
95 . 841 
95.633 
92.151 
88 .~;87 

83 ..... ,92 
82.587 
79 . 845 
77.274 
7 4. 867 
72 .. 6 14 
:".i6 .. 1".7 
39 .154 
30.232 
24 .68 0 
20.883 

F(.1F·'t-'o\ ) AJ;' 

b ').237 
"':' . 1 17 
/'"J . 63 1 
78 .... 6J 
';'~ ..... +11 
'7 , "" 1.4 
7":'.214 
Ie.. 't51 
?":J • . 705 
r l '< '5 
i'O . ~96 
68 , "S.8 7 
.s5. '?0'? 
~..5 " ".I1. :l 
:11. .6T5 
'-.9 _. A31 
:'?826 
....... '1 ',8 
',-1,395 

....4.:'69 
19 . 1:J'29 
16. / 9 2 

BurANE 

8 .... 078 
30. 479 
89.4:: 0 
89 .122 
f::8.396 
81.627 
86.97 5 
86~469 
86~084 

84 . 28'!t 
80 . 7 35 
]1 . 601 
74 . ')64 
'72 .476 
70 .. 180 
68.024 
66. 002 
:i1.135 
35 ~ 7'.:,9 
2 7.5'7 1 
·)~ I .,. 7"" 
........ . '-'_'oJ 

19.075 

MY\. .. - ~~, 

:< / . / 41 Ll, C'",', p , •• oJ.',,"", 

86. 0 8 1 
~V, . 953 

a,~.fF2 

8t.h:'~5 1 

85 . 334 
8 ,:'. 2:JS 
83. l 69 
':'8 .. 518 
/''S . f)84 
:I .0::; 18 
69, ::\'55 
~', :" "'70 
6 4. 1 1~3 

6 1.f:~8J 

60 . 1.38 
':'5."';66 
31 . 197 
.):'~ . 846 

1 Q " f- /t'? 
16. '308 

FTH'fLENE 

83.851 
88 • .5::;'2 
89~ ':,6~ 

~j? ,1 ... 3:) 
B8~225 
8 7 . :'H5 
86.458 
8 '.') . ',-':38 
8 5.156 
B~~ . O'?'O 
}9. ~7'9 -'+ 

76 .388 
7 .... 169 
7 1 • . H6 
69.03'::; 
66.897 
6 .... F;~93 
50 . 205 
.35 .016 
27.()38 
22 . 075 
to .b8 0 

VYOs 

6 ..3.., ~t87 
69 ~ 8-.+6 

·T~ .029 

]4 . ~"j ":' 9 

75. 100 
7':1"064 
i' 1j. . 6 7 0 
1 4.'),~5 

1 ~~ . _5 (, '" 
69 .. 6 07 
'J6.8\)0 
<:. ..:. M 70'5 
6 :_' . "1'22 
,1,(\,, '::"69 
-:' ~1. 2'o?6 
56.140 
5 4. 340 
":'1.',105 
~~ .? . 1, '53 
'."'2 , ./,5 4 
113 ' ~ 1,;3 
15. !, ';"6 

PRfP'(LENE 

8..5 M.396 
87.920 
E:Bh ~86 
88 .. 6"/8 
87 .89 ::~ 
86 ~9'?8 
8 6. 'l~;5 
8:':'.4 '-1 6 
84.H/3 
82 "tB8 
/ 9.166 
'76.179 
7::;_973 
'71.132 
68 . 8f>2 
66 ~ "733 

6'-1 " 737 
'50. 096 
34,847 
26 .988 
22 . :)35 
1.B _648 

H,WAR. 

30.5'1'3 
33 . 33 ... 
3'S . 19'} 
36_34l 
37 . 5.55 
.58.:~8'" 
·38 . 8 ::i',} 
39.277 
'3';J . 594 
40 ~ 141 
59 . i"~ 3 
38.97 ... 
'~'1 ,,000 
,36" '1~=i2 

:5::i . 892 
'3-'+. 852 
3 '3 . 8 ':.1 
-!6M862 
1.9, :B'* 
15.7L.:j3 
1',3 . 0":08 
1.1. ,,;,13-!j. 

BIJTU4E 

82.1·,·!6 
86 . 76B 
8 7 .. 924-
8'7.688 
86 . 960 
86. 11 3 
85 . 308 
8". 6~"30 
8 4.082 
8 2 .1:'B 
79.126 
75. ~:i {7-'1 
?3.42~ 

70.620 
68.377 
66"272 
64. 298 
49.'192 
.. ~':'. 75~j 
26.8'+8 
2 1 .. 9 2 5 
1.8 .';:;57 

,c·j;GON 

4 t.1 47 
43.355 
ttS. 2 74 
/'6 . 765 
4 :;' . 88-'t 
48. 7 03 
t.9. :>86 
49.683 
49.93 1 
49 ~788 

48.5 18 
46.8&9 
4 5 .1 .. ~9 
-"+3" 457 
41.. 878 
':'0 ... t 8 
39.078 
3 1 .048 
~ :::! . 189 

17 .384 
lit. 355 
12. 2 ·.7 

PENTANE 

84 .1. 48 
88.61.7 
89.680 
WI . "~4:~ 
88.400 
87.510 
86.'566 
8'5.7'. 6 
H5 .065 
El2.773 
79.854 
76 .187 
73 ~672 

70 . 982 
68 . 6 9 9 
,~6 . 561 

64,,558 
'.9.901 
34 . 777 
26 . 8 4 3 
2 1.910 
18.538 

MFI..I / ~li"i lj 

.40 
,60 
.80 
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t .~)O 
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2.00 
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'5.00 
6.00 
'1 . 00 
8.00 
9 .00 
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.:.~O . 00 
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'-10 . 00 
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85~:::60 
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83. 1'78 
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','8 . .:. .; ... 
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;, I""? ~,' 1 B 
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96.313 
'i9~662 

97.09:5 
1,9 . ''::01 
9a.4.t.3 
97 . 881 
97 ,535 
9 7 .32 ... 
97 .1.!.() 
9 4M 32"J 
'?v.1 73 
87.097 
8".201 
8 1 .. 460 
78 _885 
/6 .471 
7 tt .20B 
57 .. 593 
.... 0.325 
31.:;::06 
25 . 512 
21.60B 

FfJ1,M\h~H 

11) . 527 
76 .. ~35 
"'8. 917 
'19.735 
} 9. '"'5 ":' 
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78,, '569 
77 . 808 
'77 .06-=' 
.,. ..... 305 
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l 7 • ,~, (-I~ 

f.'.uT~NE 

85. 245 
89,,747 
90. '133 
90 .... 57 
89.7'-1;:a; 
E:8. 98b 
88H346 
8'7 .. 855 
87. 487 
f:~SM 762 
B;'~.224 

79.0rl4-
"76.'-162 
73.973 
7 1.672 
69.51)9 
6'7.476 
~;2.469 

36. '785 
28.485 
23 . 29'7 
19.740 

MYL.AR 

:>9 . 03':' 
!3(+ . 954 
8 7 .. 592 
13:'3 .501 
i;::B ~ 45 1 

0 7 . 839 
'36.92-'+ 
85 . 863 
8 .... 752 
79.878 
71-~"646 

14.(038 
·?:l..4 :1. 8 
6:3 "~;'}a 
~5_689 

'<;,.3'70 
61 ~61.1 
46.fJ42 
-52 .18 6 
~!4 . 650 
:~0 .. n:,.IA 
"l b .89·2 

ErHYL ENE 

8!...=.i . O.t.S 
89.631 
9() .. '? 12 
'90 ~400 
8'7.604 
8 8 .. 700 
137 .951 
87 .140 
8 6.569 
8 -'+ft:=j70 
81.494 
7'?w877 
75.6'73 
7 2 _80'5 
70 . 519 
68.372 
tJ6.357 
~iL523 

36~()75 

27 .917 
22 . 823 
1.9 .332 

V"YNS 

6 4. ::)45 
7 1.044-
74 .. ".311 
75~883 

7 6 . (165 
'76,,44 7 
"76_063 
75.462 
J ..... 7 ... 3 
"70 . 992 
68.18.3 
M~.096 
6 ':' . :l:I.7 
,~,1 . '153 
~59,,657 

~i7. 47'7 
55 . 65 9 
43.069 
29 . 9~7 

2:3.102 
:18 .. 846 
1 ~i ~9't3 

PROPYL EJ'JE 

84 . 58~:; 

:..:;9 .. 21:'~ 
90.327 
\10 ~04 :l 

89.265 
P.8 .. 379 
87 • ~.i ,(t3 

86 .. 843 
86.232 
B4.313 
81.261 
?7 .. 663 
'75 .473 
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]0 . 3 .... 12 
68_204 
66. 196 
~i l_ /t ;1.1 

36.004 
2"7 . 865 
22. 7 8'3 
19 .299 

HA'JAR 
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33~901 

35,,$30<"1 
37.183 
38 . :'-::08 
38.980 
39. ::;66 
40.0 1. 0 
40.341 
40 .937 
40_~.JR2 

39. 802 
·!-8 .828 
37. "1'75 
56.70 7 
"3'5 .657 
3 -.+.6 ... '5 
'27 .566 
~O.42":' 

16.255 
t :~.~)02 

11 .. 6'71 

BUTENE 

83. 296 
8f1..044-
89. :'Yt9 
89 .03~:; 
88.3 1.8 
87 .. 4 "19 
86 . 682 
86.013 
8!5 . '-I78 
83_596 
8()' 61() 
77~068 

74.91 3 
72 . 0'14 
69 . 846 
67 . J.B 
6~.i. 74a 
51 .. ()99 
35 . 806 
·27 .. 720 
'22.668 
1.9 . ::::0::5 

ARGON 

41.843 
44 .105 
'-16.073 
47.606 
48.760 
49 ~ 608 

50~2 1 5 
50.631 
50.895 
50" .. 798 
49.539 
4 7. 885 
46.14:1. 
/t4 .. 4 -'. :1 
4 2 .845 
41. 367 
40~0 11 

31.886 
22~866 

17 . 950 
14.842 
1 '2.674 

PENTANE 

85.362 
89 .936 
91.048 
90.731 
89 . 878 
88.914 
87 .975 
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84.258 
8 1..36 2 
77 .682 
75.173 
72.473 
70.183 
68 ~035 

66 . 0 20 
51.215 
35.831 
27.717 
22 . 65't 
19 .185 



MF.:.\.J/AMU 

.40 
.60 
.SO 

1.00 
1.20 
1.~40 

1.60 
1.80 
2.00 
3.00 
4.00 
5 .. 00 
6.0C-
7.00 
8.00 
9.00 

10.00 
20 .. 00 
' .. 0.00 
60.00 
80.00 

:\.00.00 

MEV/,'::ItMU 

. 40 
• be> 
~80 

1.00 
1.20 
1.40 
L60 
1.80 
2.00 
3.00 
4 .. 00 
5.00 
6.00 
7.00 
8.00 
9.00 

10 .. 00 
20.00 
40.00 
60 . 00 
80~OO 

100 .00 

1.38. 

c' Ba 
~b. 

IONS 

ELECTRONIC STCIPF'IN("j pm"!ER MEV/ (MG/S(J eM) 

(CH2) N 

80.~;05 

86.133 
87.87(? 
88.037 
87.601 
86.7'8l. 
86.357 
85.836 
85.42'-?
fH.018 
81.:315 
77.951 
7!;i.960 
7:':'~239 

7 1.079 
69 .. 035 
67.106 
~j2 .. 648 
37.24'. 
28 .. 984 
2",.~. 782 
20 .196 

ME·IHANE 

92-.805 
102 . ·326 
10::~ .. 630 
101.974 
10 1.249 
100 .72·, 
100.427 
100.267 
100.133 

97 .4~'6 
93 .. 324 
90.286 
87.410 
84.674 
82 .. 093 
7'.:j .666 
77.:'::85 
60.'+91 
42.685 
:?"3" 1.79 
27 .. 202 
23.084 

FORMV~!~,: 

"72.4·98 
78 .. 7~8 
81.47"7 
82./-118 
82.425 
81 .. 954 
81 .. 26~:; 
80.507 
79 .. 766 
77 .. 0::;0 
75 .. 2 ·16 
7:--:': .. 935 
70 .. 10'7' 
67 .. ~;6.1. 
6~J.828 

63.736 
fJ1.8?O 
48.550 
34.~~12 · 
::~6~ 686 
21.889 
18~585 

BUTANE 

87.565 
92.26 1,:;' 

93.343 
93.110 
92M'~21 

9L684 
91.069 
90.60] 
90.273 
88.698 
85 .. :1.83 
82.064 
79 .. 443 
76.954 
74 .. 646 
72 .. 469 
70.419 
55.142 
38.9~<5 

30.296 
24 .. 8.47 
21.093 

MYLAr,: 

81.C)11 
87.806 
'?O .600 
91 .. 604-
91.59', 
91..002 
90 .. 092 
89.02~; 

8"7.904 
82.'7'87 
"79.762 
77 .. 223 
7 f t.5'+1 
71.5Bl 
68M700 
66 .. 338 
64.562 
49.408 
34.1fJ8 
:-~6.283 

2l.4()2 
18 . 082 

ETHYLENE 

87 .. 423 
92.216 
93.:!-89 
93.1lf:! 
y:~ . 342 
91.453 
90.61:8 
8"1'.926 
89,,:'~78 

87.5:1.0 
84.477 
80.839 
78 .. 668 
7:5.7"73 
73.476 
71.31.4 
69 .. 2"78 
~i4 .166 
38"212 
29 .. 697 
2.4 ~ 34':; 
·20.660 

Vyt;S 

61:,,,653 
T,-~ H ..'+30 
]6 .. BM 
78 .. 539 
79.185 
79 .. ~·!03 
78 .. 037 
78.245 
7"7. ~j2b 
73" 751 
70.9'12 
68 .. 874 
66"902 
64 .. 7:1.9 
c)2.3$.:11 
bO .. 152 
5B.300 
45.4C'8 
31.817 
24.623 
20.134 
17.062 

PROPYLENE 

86.949 
91. 7~16 
92.993 
92. ·748 
9L994 
91.121 
90.300 
89.619 
89,,081 
8·7.245 
8/-+ .. 236 
80.618 
)'8 .. .(}60 
75.5·78 
73,,292 
]1.138 
69.111 
5.(+.048 
~·8,,:l.38 
29.642 
24~302 

20.625 

HAV~!R 

32.122 
3~,.O::'H 

::7.02:=j 
38 .. 469 
39.548 
40 .. 367 
40.9'·n. 
41.4"70 
4·1.831 
42 . 525 
42.216 
41 • ..'f:::i5 
40.4B2 
39.421 
38M337 
3"7 .. 26"7 
36.2",,'·3 
28.979 
21.616 
:1.7.271 
14.384 
12. 4~-)7 

BUTENE 

85.62..'+ 
90 .. 58",.l) 
91 .. 883 
91.712 
91.018 
90.194 
89.4l2 
S8u 71.)3· 
88.251 
86 .. 503 
8:~ .. ::-61 
79.999 
17.878 
75.033 
72.776 
70.64·7 
68.643 
5"3.720 
37.928 
2'7' .4Er? 
24.180 
20.524 

ARGON 

43 .. 229 
'.!"j.599 
47.666 
49~283 

50.506 
51~4l2 

52.067 
"'"~ <::"~.., ,-!.:. . • ,J. ... '" 

52.8:1.9 
52.814 
51.579 
49.914 
48.145 
46.413 
44.780 
43 .. 267 
41.877 
33 .. 571 
24.235 
19.098 
15 .. 832 
l3. ~j'+4 

PENTANE 

87.778 
92.561 
93.768 
93.491 
92.657 
91.704 
90. 77~:; 
89.975 
89.322 
87.209 
84.364 
80.657 
78.·162 
75.443 
73.1.42 
70.977 
68.941 
53.851 
37 .. 958 
29.',87 
24 .. 166 
20.504 

MEl..I /( ... MIJ 

...... 0 

.60 

.8("} 

1.00 
1 ft ~~o 

1.40 
1 .. 60 
1 .. 80 
:-:':.00 
3.00 
4 .. 00 
~.i.OO 

6"00 
7 .. 00 
8 .. 00 
9.0() 

10.00 
20.()O 
40.00 
60 . 00 
80.00 

100.00 

MEI)/AMU 

.40 

.60 

.80 
lMOO 
1. 20 
1.40 
1.60 
1.80 
2.00 
3 .. 00 
4.00 
5.00 
6.00 
7.00 
8.00 
9~OO 

10.00 
20.00 
40.00 
60.00 
80.00 

100.00 

V'G te 
SB . 

lDPS 

ELEC fRON"JC STOFPH,IG FOt·1i:..f': hEV/ (t"iG/SP Oi l 

(CH::!)N 

K~,,67S' 

88 ~~j29 
S'O .. 379 
90.5Uf.) 
SOO .1 ·78 
89.57/ 
81:::.972 
83. ',72-
68.07'0 
86.819 
84. 166 
80.789 
78"835 
76.093 
73.928 
71..-873 
6S'. 9~~8 
5~.22S 

39 .. 351 
30 .. 750 
25 .. 2'7'9 
2.1. .~j25 

METHANE 

101.279 
104.7'67 
10S.341. 
104"721 
1.04 .. 029 
103,,545 
103.291 
103 . 181 
103.097 
100.556 
96.447 
93 .. 451 
90.597 
87.867 
85.283 
82.846 
8C'.54·9 
63.395 
45.070 
:'~5" 182 
2H.9'2.'5 
2 ..... 594 

FOF\M'JA!~' 

7 4 .. 65~; 
81.166 
84,,(120 
85.03~j 

f;.15 .. ()79 
84. 62~~j 
8·3.94-3 
83.1n'"? 
82 . 450 
79.779 
78.01.l. 
75 .. 7~3:) 
72.·896 
"70.31B 
68 .. ~J88 
66,,46·7 
64 .. 597 
50 . 9'7'4 
36 .. 2~·0 
28.3·35 
23.300 
19 .. 818 

BUTANE 

89~869 

94 .. 772 
95 .932 
95.7..'+0 
9~:;.074 

94.358 
93 .. 767 
93.335 
93 .. 033 
91.,,610 
8H.1::!O 
85.01"3 
82.407 
79.919 
77.606 
75.418 
73 .. 351 
57.823 
41.150 
:'~2. l:Z.6 
26 .. 429 
22 . 478 

MYLAr, 

fH. 174 
90.tA2 
93 .. :'592 
94.684 
94.720 
(,:;'4 .149 
9"2 ... 2.43 
92.1.71 
91. 040 
86.(}Bl 
t=!:~. 8":·6 
80.3.(18 
77.657 
}4.(;51 
71...7:1.0 
69.307 
67.~;17 

~j1 .. 993 
3o!, .. 2::? 1 
27. 9~;r.) 
Z:~.81.::~ 
19. 30'+ 

EfHYLEt-JE 

89.784 
94.781 
96.046 
95.814-
95.()~8 

94 . 182 
93.:'~61 

92.t·87 
92.162 
90 .. 428 
8"7.439 
83.781 
81.6.(.5 
.?f..~ . 725 
76.422 
74~24'5 

72.192-
56.817 
'to. :''i"15 
31..507 
2::5.899 
·?2 .020 

VYN':i 

68 .149 
75 .8()4 
79.40-+ 
81.18:~ 

81~890 

81.94::. 
8l . ~;~·8 

81.01.3 
80.2'15 
""16 .. 497 
7~~.6I"W 

71.6't3 
69 .. 682 
b7.482 
65" 1.03 
62.828 
60.943 
4"7.765 
33M6':-'5 
26.1.73 
21 • It~54 
1.8 .. 209 

PROPYLENE 

8'o1'.29} 
94 .. :139 
95.638 
95 .. 43-'+ 
94 .. 699 
93.8":'1 
93 .. 034 
92 ... 5."71. 
91.856 
90 .. 1.~54 
87 .. 189 
83 .. 5::,2 
81.430 
78 .. 52.3 
"16 .. 230 
74.062 
72n017 
56.694 
40 .. 295 
31.448 
25.852 
21.YBl. 

W~l.,lA!~: 

33.1:..5'::, 
3b.l'57 
38.235 
39.747 
40 .. 882 
41. 747 
4:'!.4L~· 
42 .• 92"5 
43.31~ 
44.10"? 
43.84] 
43.1('l5 
42.13'; 
41.06't 
39 .. 965 
38.B7"? 
37 .. 82:>. 
30.399 
22 .. 821 
18 .303 
t~:;.:':'83 

13.261 

BUTENE 

87.937 
93.103 
94.'197' 
94.368 
93.693 
92.885 
92.118 
91.488 
91.000 
89~387 
86 ,,49\) 
82 .. 911 
80.826 
77.957 
·75 .693 
73.551 
·71.52'7 
56.350 
.(to.074 
31 .. ;:85 
2:5.723 
:.~] .874 

ARGON 

44.609 
47.087 
49.252 
50.952 
52.244 
53.208 
53.91.1 
54.406 
54.736 
54.824 
53.614 
51.941 
50~ l46 
48.382 
'+6.715 
45.168 
43.746 
35.265 
25.62:1. 
20.266 
16. 843 
14.435 

PENTANE 

90.177 
95.167 
96.467 
96 .. 230 
95.413 
94.470 
93.552 
92.765 
92.130 
90.1.38 
87.3',5 
83.61.4 
81.135 
78.399 
76.089 
73.909 
71.853 
56.496 
40.111 
31.287 
25.710 
21..855 

\ 



MEV/,"tMU 

. ltO 

.60 

. 30 
1.00 
1. :2 0 
1 .40 
1. 60 
1. 80 
2.00 
·3. 00 
4.00 
:S.OO 
6J)\) 

7.00 
8 . 00 
9 .00 

10. C)O 
20. 00 
40.00 
60.00 
80. 00 

1 00 . 0 0 

MEV/AMIJ 

.40 

.60 

.80 
1.00 
1 .. 20 
1 • .ltO 
1. 6 0 
1.HO 
2.00 
3 . 00 
.!t.00 
S . Ol) 
6.00 
}.OO 
8.00 
9.00 

10.00 
20.00 
40.00 
60 . 00 
80 . 00 

100 . 0 0 

1~ :' · Nd 'Itt;\I "':' 
·,O . 

ELEr:·rf;'ONI C STU;~·P ftlG POt.JI:.R r1r-tJ " 'l'1(j."~":J CMi 

(C'H2.) N 

8 l t .839 
90.909 
9 2 .860 
93 .116 
92.733 
92. l51 
91..564 
1,11.086 
·t,) . 7';,.'9 
89.600 
8(,. 997 
83~ 608 
8 1..695 
78.933 
76.765 
74.701 
72.7/.2 
'57 .810 
41.ft8') 
'32.544 
'26 .8(. S 
:!2.88:5 

METHANE 

103. 736 
107 .~j88 
108.029 
107.444 
106.783 
106.337 
106 .. 128 
106.06'7 
106 .030:. 
103.628 
99.544 
96 .591 
9:Z..76 l 
91.041 
88.456 
86.011 
83.700 
66 . 303 
47. 476 
37.215 
30 .67 9 
26.136 

FOf"MV~IR 

76.80·') 
203.559 
86.5-48 
87.635 
87 .715 
87.278 
86 .603 
85 .852 
iJ'S .116 
8::! • ..;r}o 
30 . 791. 
78 . 556 
75 .67:.3 
7"3.065 
·7 .l. :V.3 
69 . 19'5 
67 .301 
53. 450 
38.2:?1 
'30.011 
·24."741 
2 L 080 

BUTANE 

92.158 
97.2'56 
t,.·8~::';01 

98 .3MJ 
97.706 
9'7.010 
96.4~2 

96.038 
9'5 .. 770 
94.'\99 
91.035 
8 7 .942 
8::-i .. '352 
82 .868 
80 .552 
78.355 
76,,274 
60 . S 1 1 
43 . 3~6 

;3--' •• 005 
28. 040 
~3 .a ;- 4 

MHAR 

86~;24 

'; 3.463 
96.568 
9 7 . 7 49 
97 . 8.H 
97. 280 
96.3I7 
9 5. 30() 
9ft .1{1 1 
89. 1t ,0 
85 . 'jl5~ 

83. ",65 
().'). 76 ? 
'7.7 17 
74 • .:" 18 
7;'.~ " 2:'6 
;0(,. /i ·/S 
'54- . ~;95 
'5.8. :'H3 
29 . 648 · 
2 4 .2'.54 
:W.556 

ETHYLENE 

9~" 1:~9 
9 '? . 327 
98.682 
98 .490 
97 .752 
9/1.8'2'~ 

96. G82 
'?'5 . 423 
94 . 923 
93.324 
9 0.3E}O 
86.705 
84.607 
81.663 
79. 3'54 
77 . 166 
75.0Y7 
57.4·'7 
"'2 .559 
33 . 3 4~i 

27.482 
',;! ~. 40'j1 

'J,\,NS 

7<). BJ4 
7B.lt·5 
81. 93l 
:?'3 .. 8 11 
:;Vt .. ~:';82 
8 "; .673 
84. ~~45 

83. i '67 
8~.("50 

/'9. ,~:~O 
7.j . 4":',':j 

7 ':' .40"; 
72.457 
10.241 
h? .823 
·.s:5 ,,:.;'i03 
63.5:J7 
50 . 136 
35 . 5 98 
27 .. 753 
2:":.802 
19 • .38'5 

PROP'(LENE 

91. .. 6·,50 
96 .. 875 
98.263 
98.0'78 
97 .3~~3 
96.~;3B 

9'5.74-5 
95.100 
94 .. 608 
93.0·41 
90.122 
8 6 .. 468 
B4 .. ':'~B3 
8 ·L .453 
79 " 1.55 
]6~976 

74.915 
59.348 
0:.2.476 
33.2C13 
27~433 
'2:3.368 

HAVAP 

;~4. 1 l t4 
-37.'2.77 
39 . 440 
4 1 . O~' O 

ft2 .',?1.0 
43. 1 22 
-\3.82." 
44.373 
44.79 ·3 
';5.68 0:. 
45 . 473 
44.751 
43 . 784 
42.706 
41.593 
40 .. --'.8] 
39 .412 
31.82 ... 
2!t .(r .. w 
19.351 
l6.19a 
14.C·8 1 

BUTENE 

90~234 

9:5./lO.!.1 
97.091 
97.003 
96.350 
1?:':i . 555 
94 . 803 
1?4.191 
93 . 7:26 
92.249 
89~:599 

8:5.80.lt 
83./'57 
8:) .866 
78.S9f.l 
76.4.1.5 
74.408 
58.988 
42.2"'3 
:~,3 .110 
27.:'9::5 
'T3 .. 2S-4 

A~·GON 

' t5.98 f t 

48~568 

50.831 
52.614 
53.975 
54 .997 
55.747 
56.283 
~j6. 64~3 

56 . B29 
55.645 
:=;3.96-4 
52.1'.:::; 
50. 350 
48~b48 

·j7" 069 
45 .. 6l 5 
36.969 
27. 023 
2 '1..453 
J 7.87.1. 
15.346 

PENTANE 

92.561 
97.756 
99.146 
98.949 
98 .1 /+8 
97.215 
96 .. 306 
95.532 
94.915 
93 . 045 
90.305 
86.552 
84.091 
8 1. 341 
79.024 
76.831 
74.759 
59.149 
42.286 
33. t15 
27.284 
23 .235 

ME\ ' /AMU 

.40 
. ~"O 
.. 80 

1. 00 
1. 20 
1. ';0 
1.60 
1.80 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9 . O<i· 

lO.OO 
20 . ()O 
40.00 
60.00 
80.00 

100.00 

riEV/AMU 

.40 

.. 60 

.80 
1.00 
1.70 
1.40 
1.60 
1.80 
2.c)0 
3.00 
4.00 
5 . 00 
6.00 
7 . 00 
8.00 
9.00 

to . DO 
20.00 
40.()0 
60.00 
80 .00 

tOO.OO 

16
C'·Gd 

64. 
I Ot-:.S 

ELEcr~·nr.JJ. C SHJPPING F'Ot.IF.R MEVI (MG/S(~ e M) 

(CH2. ) N 

B9 . 1 2 0 
9 '5 .. 620 
"1 7 . 770 
98 .119 
97.7B7 
'?].2'+0 
96 . 688 
96. 251 
·;,J!5 .944 
9 :5.099 
92.602 
89.19:3 
87 .. 366 
84 .570 
8:~ . 402 
80.325 
78.344 
62 . 99'7 
4:5. ~.~oo 
;~6.2. 1 0 

30.022 
2'5.682 

METHANE 

1 08.603 
112.774-
11:3 . 342 
112.822 
112.220 
111.847 
111.'727 
111 .764-
111. 830 
109 .. 696 
105.663 
102.800 
100.024 
97 . 329 
94 . 749 
92.293 
89.962 
7:~ .127 

52.350 
4L·;!.61 
34.278 
29.312 

HJr;'h'JAH 

81. \.}~J3 
ad ., so::; 
9 1 .. 560 
92. 7:38 
92.9 40 
92.536 
111.8]"; 
91.1 '2:9 
90 .. ·.')97 
8 7. 865 
86 .309 
84 . t 2H 
81..19":' 
J8.~j3:.5 

76.831 
7/+ .lJ32 
72~/:.99 
58 . 391 
":'::;.~.,360 

3:3.4.1+.1. 
27.7<:03 
'23. 685 

BU r,eI~~E 

96.693 
102 .. 174 
103 . 582 
1.03.506 
102 ~906 

102.248 
101. 726 
10 1 .379 
101..176 
100.211 
96.801 
9·3,,741 
91.189 
88.'?18 
86.403 
84~ l ~J3 

82.01.70 
65 .901 
47.860 
37~821 

31.3 ... 8 
26.810 

M'fLAH: 

91. 786 
9'7.063 

102 . 4Tl 
103 . 832 
1<).:; .O()/:. 
103 . ... 1,4 
102.600 
101 . 5 13 
100.3S":' 

95 .2'75 
92. 1 0~; 
8'Y . 669 
86 . 968 
8 3.835 
80.'725 
78 . '2. 11 
16M394 
59 . t)4·7 
42~489 
3.3 . 1 .... ~6 
27.230 
:n.150 

ETHYLE~,'E 

96.777 
102 .. 373 
103.900 
103.782 
103 .. 08() 
102.240 
101.458 
100.837 
1 00.31:10 
99.052 
96 .203 
92~496 

90.'+fJ'l 
87 .... 96 
85. 1 82 
82.9]6 
80~80,) 

6 4.813 
46.991 
37.101 
30.733 
.~6 .273 

VYN~3 

74.9]'; 
82.8'52 
86.9-%7 
89.032 
89" 9;,,17 
90.('18', 
69. /99 
89.237 
88.::i21 
84.6~j8 

81.864 
'79.899 
77 ~ '-186 
75.747 
73.254 
70 .849 
68 .876 
54.9 18 
39 • .t\78 
30.9'75 
25.:::82 
2 1.817 

PI;:OPYLENE . 

96.253 
101.896 
103 . 459 
:L()3 . 3'lO 
102. 690 
101 .. 869 
1 0 1.1()2 
100~494 

t OO.O ... 6 
'7'8 ~ 7~il 
95.928 
92.:'!·\3 
90 . 2.1t l 
87 . 271 
84.968 
82.7'72 
BO.68~) 

64.673 
46 .. 899 
37 .. n:52 
30.678 
26 .·?':!7 

HAl)AR 

:56 . 149 
39 .503 
4 ' .835 
43.549 
44.849 
45 .855 
46.6.59 
47.2',713 
4 7 .7:52 
48.823 
"'8 . 712 
48 . 03":5 
47.075 
.It5 . 9~J.It 

... ..:..845 
43. 705 
42.59\ 
34. 688 
26 . 509 
'<n .489 
lB.O]'; 
15.769 

BU1 FNE 

94 . 787 
1 00.56 :1. 
1 02.22~:i 
102 . 216 
101 . 601 
tOO"8~Q 
100.103 
99.533 
9'-? 11 4 
97.911 
95 . 159 
9 1 . 536 
89 .572 
86.64 2 
8.1t .3]() 

82.20t 
fin . 1 3:~1 
6·'t.280 
46 .. 641 
"36 .. K~9 
.:'.0 . 524 
.:'6 .100 

A~:GON 

48. 7 16 
5 1. 5 1t 
53.969 
55. 917 
57.41 7 
58.554 
59 .400 
60.015 
60 . 445 
60.821 
59.692 
57. 9 98 
56.134 
54 .'279 
5 2.512 
50 . 868 
49.354 
.t.O .399 
29.874 
2 3.882 
1 9 . 993 
17. 224 

PENTANE 

97 .286 
102.882 
104 .450 
104.327 
103.557 
102 . 643 
101. 751 
101 . 003 
:lOO..tt21 

9 8. 797 
96.169 
92 . 375 
8 9 .957 
87 . 183 
84.858 
82.645 ' 
80 . 5.1. 4 
64 • .1+75 
46. 700 
36 . 851 
30.516 
2 6. 08 1 



MEV/AMU 

.40 
,,60 
. 80 

1.00 
1.20 
1.40 
1.60 
1.80 
2.00 
3.00 
4.00 
5 . 00 
6.00 
7 . 00 
8 . 00 
9.00 

10.00 
20 . 00 
".0.00 
60.00 
80 . 00 

100.00 

t1EV/AMU 

. 40 

.60 

.80 
1.00 
1.20 
1.40 
1.60 
1.80 
2.00 
~} .OO 

4.00 
'5.00 
6.00 
7 .00 
8.00 
9.00 

1.0.00 
?O.O() 
40.00 
60.C)O 
80.00 

100 . 00 

168. 

68.
Er 101"-18 

c.LEel RONte STOPPINO P01.1E:R Mr::VI <MG/Sa CH) 

(CH2) N. 

93 .350 
100.273 
102.616 
103.054 
102.769 
102 . 255 
101.735 
10 1 .. 339 
1 0 1.082 
,"00.521 
98 .134 
94.709 
92 .976 
90 .152 
8"7 . 991 
85 .. 908 
83.910 
68.200 
50. 190 
39.968 
33.300 
28.58 7 

METHt~~ 

1 13.410 
117.889 
118.576 
118. 115 
117.569 
11"1 . 266 
117.232 
117.367 
1.17.530 
1 15.667 
111.668 
108.921 
106.206 
103.542 
100.973 
9:"~.::jI5 

96.170 
77 . 956 
57 . 294 
45.606 
:37.'787 
3'2.602 

FOHMVAR 

8'5 . 262 
92 . 9~'9 

96 . 515 
97.883 
98.104 
9 '7.732 
97.002 
96 . 3 41 
';5 . 61 :. 
93 .177 
9 1."1"71 
89.,650 
86.6'73 
83.'"164 
82 . ~?!?O 
80.04'6 
78.079 
63 .. 363 
... 6. SOH 
36.Y73 
30 . 769 
26~393 

BUTANE 

101.175 
107 . l.i28 
1.(,8.594 
108 . 589 
108.0;~8 

"l07 . 4()!.'i 
106.9;0 
106.6 .... .Ij~5 
106.497 
10S.83'T 
1 02~'\S8 

99 . '.65 
96.Y58 
94.":.06 
92. 1 99 
89. 9:::r ... ~ 
8'7 . 863 
7 1.303 
:-52..424 
41.732 
34.761 
29.834 

MYL.P,R 

96 . 800 
104.611 
103.330 
109 . 858 
110 . 1.22 
109 . 650 
103. 763 
107 .666 
106.488 
101 . 3 3 -+ 

93.203 
95.836 
93.139 
139. 931 
8.~ ~ 717 

84. 137 
8'2.313 
,-:'5.151 
.!.6 M 794 
36.]:37 
::'0.3?'1 
25.856 

ErHYLENE: 

11)1.371 
107.355 
109.050 
:10'l . O()2 
108.331 
107. 512 
106.755 
t06.lA"? 
10~.75':' 

1()4.69? 
101.9::';0 

98.2. 1'" 
96.290 
9 ,3. 271 
90.959 
j:J;":1~7;~3 

86.b:D 
J{i. l 66 
51" 495 
40 . 1i52 
34-.C-:::'-:9 
29 ,2:,4 

vyr,,;s 

79.075 
87. '1,/5 

91-917 
94.203 
95 . 221 
95.455 
95.2,)2 
94.6:-:;5 
93.941 
90"~)37 

8"1.260 
85.358 
8:"3 . 487 
8 1 .232 
78.672 
76 .185 
74 . 16'2 
59 . 7-45 
4:~".!t46 
34.3".!.9 
28.467 
:~4. ';'53 

PROPYLE:NE 

100.822 
l06.H55 
1C'8 ,, 5 87 
l()a~509 

.t 07.9::!2 
tel"? 1 :"~3 
106. sa l 
10'5.806 
105.':,03 
10<1 .. ~B2 
101. ~59 

9·'.9.!+8 
96_036 
9 .... \.0.3 1 
90./"30 
;'!8 _5'~4 

86 . ·'t18 
70.01 4 
5L394-
40 . 876 
?4.0::8 
29 .1 94 

HAV~,R 

38 .139 
4 1 ."712 
44.210 
'.6.057 
47 .468 
48.566 
49 ... ,29 
50 .. l.:I.~~ 
50 . ,~50 

51.942 
51 .93'" 
51.301 
5',).354 
49. :'.:53 
48.()90 
46.918 
45. "76"7 
37 .~j68 
'2.9.();20 
23.679 
2().007 
l7~5 1 6 

'EdJTENE: 

9? 286 
10'S..I.5:':; 
107.';.:? 1 
t 0"7 . 3 '5·S 
10 6 . 777 
., O'S .o;·r2 
1 05.3~34 

1 04 . 7~':; 
t 04.421 
11)3. 't94 
.... oo.c.:. ... 
97. 19:) 
95."324 
92.360 
YO .. t;Y12 
f~ / .\:;01" 

i;:;5 . 8"3~ 
1:.9.59,) 
51 .. 112 
4() .6b..3 
:!S3 .B57 
'1.7 .()~=;1 

ARGON 

51.427 
54.430 
57.081 
59.194 
60.83 2 
62.084 
63.027 
63.722 
64 . 218 
64.790 
63.719 
62.017 
60. 1.11 
58.l98 
56.370 
:;54 . 664 
53.092 
43.855 
32 .. 779 
26.376 
22. 183 
1.9 . 1. 75 

PENTANE 

10 1 .957 
10"7.945 
109.685 
109.63'. 
108 .f-i92 
107.992 
1 07. 11 6 
l 06.393 
t05.846 
10"+ . 470 
101.959 

98. 1 29 
95.761 
<:)2.970 
90.644 
F~8.'+ ·I ~1 
86 .. ~295 
1.9 . 020 
51. 188 
'.0.684 
33.854 
~9 .. ():-:;"'; 

t'iEl)IAMIJ 

.40 

.60 

.80 
1. 0 0 
1.20 
1.40, 
1 .60 
1.80 
2.00 
3.00 
4.00 
5.00 
6.00 
"7 .00 
8.00 
9 .00 

10.00 
20.00 
40.00 
6 0 .00 
80 . 0 0 

1 00. ()O 

MEV / AMU 

.40 

.60 

.s.:) 
1.00 
1. :~O 

1.40 
1.60 
1.80 
2 .00 
3.00 
4.00 
5.00 
6 .00 
7.00 
B.O'} 
9 .. 00 

10.00 
;!o .oo 
:.0 . 00 
60.00 
00 . 00 

10 0.00 

184. 

7 4 .
W IONS 

ELECTf;.·ONIC STOPPING H)t..IEF", MEVI (MG/sn: eM) 

(CH'2) N 

99.612 
107.15 4 
109.774 
110.338 
11()~118 
109·. 6 4'1 
1 0 9.176 
108.B39 
108.654 
108 .521 
1 0,~.305 

102.B6".5 
101.282 
98.'.24 
96.283 
94 . 201 
92.191 
76.0~~"2 

56n88"J 
4~j . '761 
38.391 
33 .123 

t'~£THANE 

120.518 
1 2 5.441 
t 26.296 
.1.25.914 
1 2'·::;. ".".". 
1.25.239 
12:'''i . :'532 
1.25.609 
1'2.3.917 
1:24. ' ,58 
120.'563 
1 17.948 
1\.5.3TI 
1:l;~ . 72fJ 
1 :tC) .1tl7 
107.7"36 
10~=j. ~.lj82 

86 .. 697 
64.816 
52. 132 
.!~3 . 7~l3 

:57.no 

FOHM\)0R 

91.499 
99 .9~51 
103~853 

105 .. 424 
105.746 
105.417 
10".n 78"3 
10.(+.048 
10:5.327 
101.036 
~·9.863 

97.845 
9 L •• 809 
92.038 
90 .. 418 
88. 117 
86.109 
70.865 
52 .. 857 
".2. 429 
35~543 
30.634 

P\JT~NE 

107.806 
1.14- _202 
11.5.994 
116.088 
115.5"?9 
11.5. 005 
111 •• 589 
114 .377 
114.335 
114 .. 139 
110 . 878 
107.919 
t O~:; . 483 
10~.L076 

100 . 791 
<""'8~ 57"J 

96 .4'I::i 
79,,·tJ7 
59.:~81 
,:0 . 754 
(+0 . 05t, 
34 . :::;55 

M"YLAR 

t04.241 
112 .842 
117.013 
1l.8 .797 
119 .194 
11'8.7'79 
11"/.11'03 
116."790 
11'5.583 
110 .320 
10'1.260 
105_011 
102 .336 

99 . 028 
95.667 
93.001 
9 1.181 
73 .18.:; 
::03 . 414 
42. 3 ~50 

35.155 
30 .112 

ETHYLENE 

103. 1.7 1 
114 .722 
111.1.658 
116 . 707 
111'".1.078 
1.1'5 . 287 
11'+.563 
11 -t .. 02':' 
113M677 
113 . 032 
110 .439 
106_673 
104.8'i'2 
:l01.829 

I?9.S:31 
Y~' . 3 10 
'?5 .• 1.7b 
IH .21':' 
~8,3.s"l 

':6 .887 
39 . 300 
3~.885 

VYNS 

85~162 
94.385 
11'9 .. 27'0 

101.876 
103 .076 
103.416 
103 . 2 17 
102.692 
10L9BO 

98 .018 
95.273 
93.479 
91. .. 685 
8 9 .. 416 
86.:'64 
84 .165 
8~?.076 

fJ7.05:;" 
49.542 
39.527 
32.'1'75 
28 .. 3"3"7 

PROPYLENE 

107 .5SS 
114.W7 
11 6. 16~ 

11 6 . :·~ 4.3 
liS .6AO 
11 4 .. 869 
1t·'t.161 
1.1:.3 .. 636 
11 3 . '~9'7 
1:12,.6""0 
110.123 
lC)6~J8 1 

104. 6 15 
10 1,, ':367 

9'1. 2 81 
97.(f7 l 
94 . '?4,s 
?8 ~ 044 

58.2'53 
46.800 
39 .230 
::'(3 ~ 826 

HAl)AS: 

.... 1 ~098 
'i" •• 996 
47.740 
49.783 
'51 . 359 
52 . ~..i95 
'53.577 
54.362-
54-.9811' 
56.';:.86 
56.7"35 
~. 176 
55.::..:50 
5 ·4.138 
52.942 
5 1. 723 
50.~23 

(+ 1. 908 
32 ~ 8~jl 

'27 • 05~) 
23 .001 
'.!.O~238 

BUTENE 

105.946 
1 12.691 
1.14."776 
l ·JA . 94~; 
11..4 . 41 ;~ 

113.70(, 
1 t::5. ()38 
1 12 ~5~5n 
1 12. '~ 4·~ 

1.11.7"3 1 
11)'i' . 241 
lOS.56'':; 
103.8'39 
l OO .83:5 

9;3.5132 
96 .401 
9· •. ~'O::, 
77.5::'1 
'57.9:3:3 
46.556 
39.1...':33 
'53 .':-62 

ARGON 

5 5. 457 
58.770 
61. 708 
64.065 
65n909 
67.332 
68. 419 
69.235 
69.1332 
70 .702 
69 .725 
68.015 
66.050 
64.056 
62.138 
60.345 
58.690 
49.078 
37.;.'26 
30~:'.?9 

25.589 
22.225 

PENTANE 

108.87'2 
11!:'j . ... .-~3 
11. 7.{.:1 
It·, .4A9 
1 "1. /, ' .'IA+ 

1 j '.' }.~ " .""'I 

I i ~~ .... . 
114 
t1 ~ 

11 2 .~ ..... 
11 0 ' . t ' , 
:I 06 . .... '7 
104.:<:"';5 
101..548 

99. 2~~3 
96 . 9 99 
9 .... 8"';4 
77 . 858 
~;I).037 

.46 . ~93 

39.038 
33.649 



rE\} /'f~·MlJ 

.4') 

.GO 
• :30 

1 ~ ,)O 

1 . ',20 
1.:10 
1 • ~l '''' 

1 .80 
2.<;'0 
3 . (,,0 
4 . 00 
5.00 
.~ . on 
7.00 
8 . 00 
9 ~ OO 

10 . 0<> 
20.00 
/11;. 00 
·~.O .00 
d(J .OO 

100~ OO 

i 'EIJlAi1U 

.40 
. 60 
.BO 

1. 00 
1.20 
1.40 
1.60 
1.80 
2 ~ ()() 

3 .00 
4 . 00 
5.00 
6.') 0 
7.00 
8 . 0 0 
9. 00 

to. OO 
20 .Q() 
~O.(jO 

I.,i) . <) (\ 

80.00 
, t )f) ~ ........ 

··(':: 'H 
'X, g t r];>! ''; 

EL!: r'rpn; ~lC 1 1 'Y~'f'I NG f ··IJ;.~ ':· I'" Iii:::'.' ' ,,,, ':,.11 l'~', 

'.[l Q ) rJ 

lO·'j. /8:':: 
, l3.926 
l I 6 .8_U 
~17~ .. W6 
11 7 ,333 
t t ,':'.90'5 
1 J. 6 . 4 7:. 
t'6. 19 ·~ 
11 "" .'j ; .. J 

11 6 .. 3:':"", 
1l4.j y · 
t.lO . ~~8f) 

1 (V1 . '.63 
1.06.579 
1 f) ' , • ;. 70 
1/)::":.400 
1 C'(.\ . 31:1t) 
83.849 
63 . ,~Y~.':j 

':i1.71~ 

Et3 . 66 .. ~ 
.!J7.855 

MEn"~N'':: 

127.518 
13'2.064 
133 .. ~J"?2 
133 . 561 
133 .157 
133 .·)47 
'133.260 
t.~3 ,677 
134.1.27 
13·3,C)71." 
1 29 . :!.60 
1"...!.6 .80:. 
1: .. !4.299 
12 1.762 
111:,>.261 
11l, ,82'1 
114.475 

9 ':). 419 
T2 ..... t4:3 
'38.S::::? 
49.675 
4 3 . 068 

VUf,I-".." ~·'" 

.?? . 6::-;2 
106 .,:-Y)7 
111 . ():~5 
117.:;::'::,-;-; 
1. t },.~7': 
tt::! . '83 
11'2.363 
1 11. .:'32 
110. <;' 1 6 
lOB .. .'7t 
10?842 
105. ~ ~ .. 6 
1(\2. 0 ';;') 
100 ,,0::5 

9B,, 4 ? .... t 
9 6.1 ::5 
9 4. 087 
18. ·41."1 
59. ','5 36 
4f .. ~ . {)":.5 
40 .5()6 
'''>:5.070 

BU l Ai\lE 

11 4 .. 3 3 8 
1 ::'1. ::!6 1 
123 .26'5 
t '23. Et'::;O 
122. 9 fJ7 
12:!. Et~;5 
122. (jer8 
121. 96'. 
122.016 
122 .2::10 
119 .. 114 
116.226 
113 .. ~j81 
111. 5 19' 
.1.09 .. 266 
10] .(}6~j 

104 .. ':131. 
87 " ~-;'29 

·~6. 'f46 
~.i3. '·?3'7 
4 5.52·8 
"3'-1. (.7'-) 

rffLA'" 

ttl.59',5 
\. . ....:" . ~T5 
t.:·=; • ~, ' ?() 

'2/~K: -i 
t :!;:l, 153 
, ' 17,,793 
t .... '6.·:-.'!6 
1 2 5. ;4'5 
! ".' .10 • .... . j) 
tt 9 .. 190 
l lo.~: l J 
1 t,,:,. I)~Yl 
1It.-46 '-' 
1,<',8.062 
lO ... '365 
101 .82~ 

10() .0:::':' 
H:t . 2'T?' 
60 . 2(',;:· 
"·fJ. 127 
40. "21)7 
3 ·-+ ,,~-:'B6 

F nl'YLENE 

11"'; .872 
1::!1.972 
1·.!':' . 138 
t '.:.. '- .278 

.t 23. 6fj...'. 

12'2.91.6 
1 :~:·~ .. :?2l 
t ~ l . '7'}9 

1. :H. ":'4:5 
.l ',H .. 2 1 3 
1. 18 .. 7BO 
11' • • 98'7 
1.1:~. 364 

1 t O . 2 ":"6 
10"1 .993 
'1 ('6.Tl'? 
1 03 .. 63'7 
a~ .. 26'1 
6~i,,352 

'=;'2. .9,3"/ 
44-.700 
'I',~ ,'2.1. 

'-)'"(f"s 

·.Jt • I. ~I (. 

101. '1<:..>\ 
1 0.' . ~: ;. !. 

1 0 v ' 15::" 
1 :tC-"83'~. 
llt .. ".!.7,? 
t11.13::! 
1 10 . .. "'28 
1';":' .917 
1</5 .. 8 96 
l ·-U . L92 
10 ' ~:i18 
99 ~St:~ 

9],,'5 ... :-:; 
·;-'4. 8 1() 
92 . 1 ()7 
89 . ·'·~l 
74.·H9 
':'j5 .7::1:':; 
~4. ci;'8 

.37.67'~ 

32~ ";20 

PPIJPYLENr:: 

114 . _,!50 
121 AO:-\ 
:t.::~3~ 6 11 

1 2 ~ . ]:3,'t 
1::~3K:!17 

12'2.4'7 f) 

121 .. /92 
1'21 . 31 ..(~ 

12t~042 

l 'ZO~8E.5 

l18 .. /I -it 
114 .6T5 
113 ~065 

1Q9 . Wf3 
J.07 . /22 
:t()5 .. 519 
1(i3 _386 

a,s.OBO 
65 . 224 
~::;2 .. 888 
4-4 .. 620 
·'I\8, .. n '.";3 

1-l(II...'AF· 

..( •• ; .fy.:: ~ 
.:..8. ·~''':':c .. 
':Il . ... '.3l. 
::::3 .':"7 ':" 
";, ':'. 2Vi 
:16.583 
' -J 7 . 6"''':'~ 

'-;8 ~~9 
5 '? • '~';:;':j 
~ I .189 
hl , ·9·; 
61.018 
h.;i, ·\ 1 .... 
58 . ~~1 

~)'? - '?'~ 

56.;:,1'3 
':" .... :, . 'l..'-,-:I 
46 .264. 
,:'6 .. '7 ..(. 7 
30.5 1, 0 
'Y: •• 09'1 
:n .':>c-.~' 

1::1..1 I' Ei'J:~ 

1 :t2. 50 S--
1.l9 . H13 
' ~·~2 .:t36 
122./\0"2-
1:H.91.0 
1 2 :\. . 224 
12 0.'59":' 
l '2·').1. 5~) 

119 . 9 1A 
11 9.217 
11 7 .491 
113 .'7'-13 
112 _226 
t09. 190 
106.961• 

l tV •• ]',!t 
1 O:!. 1:.86 

8'5 .55~3 
6 4.866 
~j2.61·3 

44 .396 
3~~. 4]1', 

APGCt~ 

"-,0. <I "8 
6 "3 . 0~5 

.'.-( . :':3A. 
t-8 . 8Bb 
70. 914 
7'2 . 529 
7~ . 759 

74 .69fo> 
75 ... ~9ft 

76. 56~i 
7 r.j ... ~Rn 

73.97:=i 
7 1. 9 0:; 7 
69.88 5 
67. SH3 
66.(}06 
64. :"72 
54. 334 
41. '76·" 
34 .199 
:'~.I :'5 
2~ .Hl 

PENrANF 

115.685 
122. 8 05 
125 . 031 
125. l 7 0 
12-4 . 496 
123."'11 
1 22 . 793 
1 22 .13,s 

. 121.690 
121.. 064 
118.926 
1. 1.~j.008 

112.822 
llO.009 
107.71.6 
lO~j • ./fFJ4 
103.328 

8~:;. 906 
65.002 
~2.6.S8 

.1,4.4 1 2 
~8 . E+6 3 

liF\.1 · f ... ·'1.J 

..... ,-, 
.,,:. 

.. ~:O 
t .00 
.1 .20 
t . [,f;. 
1 ... 6(' 
1 • :Jij 
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~ . ,~ .. ' 
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6.00 
7.00 
8~OO 
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".0 . 0(j 
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7.00 
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148.2:25 
1.:\-8.67 1 
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141 . 789 
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134 .64-+ 
132. 322 
11 2 . 768 

13'7 . 9'1.7 
72.594 
62.041 
~4 .27a 

l- ( ,. -' . " ,' ~"' I · 

\. 1);; " ' .. / 
t '~' I '. ·-. _i 

1::":~ . . '7 \ 
I. :" , . .. , 1 
':: 2- 1}1. ~ ... 

: .~ 

1 ~ . " .' 1 --'~. 

l .. ....:I., li- .L • ..
l :?-;· -:':;;6 
l ::".~ '';''2' , 
1 ~ :. ... ..:.,7Q 
I :.:. ... 1 .. H:·3 
1:t8 ., ·~ .'':''i7 

lJ.S" 7't5 
114 • ..1·6(' 
llt .in,'? 
109 ,,864 

'?.5 .51H 
72 .. ~93 
59 . .. : ... ~.:~ 
50 .. 9 1 6 
"+4. ~~':j .-o:. 

EurAI'JE 

l 2'7. 1't4 
135 .. 0'73 
13 '7 . 1+74 
l "~·7.815 

13'7 . 4 27 
136.967 
L56. ·i' 16 
136.730 
136.C;·64 
l:f.8" 144. 
135. 1 '10 
132 .. 4~8 
130 . 28'5 
1 28 .. 045 
1:..!'3 . 883 
123"7~2 
1 2 1. 620 
103 .. 701 

(]0.815 
66_694 
'56.97.{. 
49. B~ 

MY' ..... 1-<. 

'1 .' :~ .• t)-t-() 
t ~/ . • ' ') 6-' 
1 ":':~' . ..... 5 } 
\.~· ·"1 .. 9n:'2 
1 :.,:~ .. ":. 6 :~ 

1 ,,", • !:;()!".i 
l~· .~::i l 

l ·1 .. ,1:':P 
I :, :: • l 8 ':. 
\ :.:,~ . 8'J ,-': 

1 55 .. 8 1'5 
l T·~ • VI:"') 

1.:'<:"'" "':"-;'8 
1",:'35 :;~ 
1. 2:~ .185 
l.1.Q . 32/~ 
11 1 .60~ 

9 7.b/t:::: 
7 4- .. l B'/ 
60.2.42 
-:;') .87 7 
4· • . 1l:; 

EfHYL.ENE 

l ·!'a.,C)1 3 
1. ";6 .. t69 
13:~. "i'6'i' 

t:~9 . 064 

138 .. S 2/J 
137 .. 790 
lSI' .1 4-A 
1.36 . 736 
136 . 5;'5 
1~~7 .16-i 
13'.5.06.1. 
131. Z .. !9 
1 29.948 
126.801 
124.60A 
122 .. -428 
120 . 296 
102.341 

'/9 .57~:; 
6~':;.585 

55 .. 97 6 
/+8 . '122 

~ .. I ~ N'; 

V~3 .0 1.1 

tl .!· 5·~~ 1. 

1 :".'.~99 
, .. .,.:..:. .·:~·~O 

, :'6 .0'7'0 
~ ~./> .. 7 33 
'1 ?6~t.~·W 
i ,of: .• ::'2 5 
, 25,, ':;1l 
l 2 l. j·';9 
1 18.--;"61 
t17 . ;~55 

1.1::i"d6:':j 
t t '?' " .,2:...: 
110. /44. 
107"8!~A 

105.620 
O'·P . ':!b4 
":'8.t-29 
::;b .. 1.0.l • 
:'7,, '599 
41 . 414 

PROPYLENE 

127. '.319 
13'5. :334 
1.3fj.1 '?8 
138~511 

1 :3f.1 .. 0Q2 
:l37~29 1 

1 ;~6 .663 

126.2'71 
136.1-:':::2 
1'36~i'4B 

134.67B 
:1.30.870 
1 29.60!:; 
1 26 .. 475 
12EI .291 
122 H1:27 
120.005 
102.119 
79.4 1. 9 
65 .~63 

55.876 
48 .. 837 

HAVt';':'-

:.? 8 18 
::': . .. 6!:;9 
·.7i8 .1.2f. 
f:l.'J. -- 4' ·\ 
6:-~ "8()4 
6~ • • ""-!t8 
65 .. 7 }:J1 
66.:~69 

67 ... 7';~ ' 

7 (). '28l 
7{~ . 9'..' ;' 

Ii: .. . h rl':, 
69 .. 76::; 
bG .. 63B 
67 .. ,~ 66 

.. S6 .. iYB 
":A .. 6·}~ 

'':iff ., ';l'-;'· .I 

~A ... 6119 
.57.~!t'';I 

.. ~:!.. 5~ 4-

.~'~ • Ii i J 

BUTENE 

1 '2'..:::,.38·:) 
'\.3·3 .. 7'::.i9 
13·5 . ~£~ 
136. 9 65 
136.5 ,3'? 
13'.') .H93 
135. 3 1 8 
134. 968 
134 .B':;3 
135.::ifH 
1 :3'3 • 5'1'1 
129 .865 
1~~8"644 

125"263 
12;'3 . AVI 
1.21. :·.:B·'~ 
119 .1.9'2 
101 .. 500 

'.78. 9a',l 
~··5. 1:::: 
5':.'; _596 
48. 5 9 9 

ARGON 

. .,7 . ~'[~ 
7 l • C, ":; ~ 

75 . 3 15 
'FI .393 

80 . B"-,5 
a:". "80 

8 4 . .... 9f. 
El'S.4T;' 
8 6 . 37-4 
HB.1 c:;-4 

87 .. ·ot88 
fl ':;j . " ' ~10 

8:~. fl65 
8.1 " .. <+9 
79 . :.?R8 
77.'~p; 

7 5 . ,l7? 
IA .9{l .... 
51. 0 4 7 
E, ....... . " -".~ 

~..;. "-~:~ I 

~,:~. I ".h 

F-' EN T .~NE 

t29 . · ·o::;t 
1.37 .243 
1.39 . 9 1.8 
140 . 2 19 
l 39.590 
138 . 7...'t ;> 
137 . 9 ... ·m 
1.37. 330 
\36. Y,?8 
:l ~~7 .102 
13'::-;.35'7 
131. 368 
12 9 . ttl-' V 

1 26 .598 
124 . ~7E. 

122.17!5 
1 20 . () T~ 

101 . 979 
79. 1.9:3 
65 . :2:::~:S 
55 .. 'S!'I) 

E.a.A11) 


