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Tables of va lu es of the t ran spo rt in tegrals, defin e:! by 

we re prcv iou ~ l .v pu b lish'd in J\ BS Circula r 595 for valu es of n from 2 t hrough 17. In thi s 
paper, valu cs a re g iv en for t hc ill tcg r'a ls wllerc n i ~ 18 a nd 20 a nd \Vb.c re x rangcs from 0 .2 to 
50. 0 in steps of 0 .2. 

Soon after the publication of the Tables of Trans
port Integrals 2 an unanticipated need arose for 
tables of the in tegrals for n equal to 18 and 20 . The 
integrals wi th even valu es of n are useful in th e 
problem of inverting heat capacity results to obtain 
la t tice frequency spedra for solids.3 The technique 
is similar to t rlC method of moments developed by 
Montroll. 4 The integrals with odd values of n arc 
not used in this m ethod, and sill ce there was no other 
need for the integrals wi Lh n above 17 , the ill Legrals 
wi th n= 19 were no t calculated . The additional 

1 Present add ress: UCadqUArtcrs, Strategic Air Command, Ofr ll ti Air }"'oJ'ce 
Base. Ne br. 

' W illiam M. Rogers and Robert L . Powell, Tab les of tra nsport integr als, 
N BS Oire. 595. 

3 .1 . A . M.orri son . pr i va te com m un icat ion. 
'E. IV . MOnLroll, J . C ll clTI . P il l'S. 11 ,481 (1943). 
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values were calcula ted on the IBM 650 computer 
using the already exi stent programs and a uxiliary 
numbers . The compu ted valLl es of the integrals are 
prcsen ted in the following tables . 

TIle matll ema tical formulation , analyses of errors, 
and tables of auxiliary numbers were disc Ll ssed in the 
prev ious publica tion. For x below 10, in terpola tion 
should bc performed by the techniqu e of using an 
interpolating polynomial in a table of divided dif
ference of thc logari thms of bo t h the arguments and 
Lhe integral values. F or x between 0 and 4, a fifth
degrce polynomial should be used ; between 4 and 10, 
a third-degree polynomial. For x above 10, straigh t
forward Lagrangian in te rpola tion should be per
formed. For x between 10 and 20, a 4-poinL formula 
should be used ; bctween 20 and 35, a 3-poin t; and 
above 35, a 2-point. 

(T a bles follow) 
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x z n 
TRANSPORT INTEGRALS: In(x) == ~ (:Z~I)2 dz n= 18,20 

x Ilx J 18 ( x ) J 20 ( x ) 

COEF. EXP. COEF. EXP. 

.2 5.0000 7.68716 -14 2.15110 -15 

.4 2.5000 9.98611 - 9 1.42940 - 9 

.6 1.6667 9.69389 - 6 3.12152 - 6 

.8 1.2500 1.26311 - 3 7.22945 - 4 
1.0 1.0000 5.46290 - 2 4.88381 - 2 

1.2 .8333 1.17362 0 1.51031 0 
1.4 .1143 1.55318 1 2.11939 1 
1.6 .6250 1.43986 2 3.29112 2 
1.8 .5556 1.01589 3 2.93125 3 
2.0 .5000 5.77334 3 2.05955 4 

2.2 .4545 2.75197 4 1.18710 5 
2.4 .4167 1.13372 5 5.81581 5 
2.6 .3846 4.12961 5 2.48433 6 
2.8 .3571 1.35385 6 9.43812 6 
3.0 .3333 4.05157 6 3.23956 7 

3.2 .3125 1.11950 7 1.01753 8 
3.4 .2941 2.88300 7 2.95532 8 
3.6 .2778 6.97382 7 8.00642 8 
3.8 .2632 1.59495 8 2.03807 9 
4.0 .2500 3.46812 8 4.90503 9 

4.2 .2381 7.20417 8 1.12206 10 
4.4 .2273 1.43552 9 2.45095 10 
4.6 .21'74 2.75377 9 5.13255 10 
4.8 .2083 5.10162 9 1.03403 11 
5.0 .2000 9.15275 9 2.01034 11 

5.2 .1923 1.59414 10 3.78208 11 
5.4 .1852 2.70137 10 6.90194 11 
5.6 .1786 4.46243 10 1.22443 12 
5.8 .1724 7.19868 10 2.11576 12 
6.0 .1661 1.13584 11 3.56723 12 

6.2 .1613 1.75544 11 5.87786 12 
6.4 .1563 2.66088 11 9.47887 12 
6.6 .1515 3.96048 11 1.49801 13 
6.8 .1471 5.79463 11 2.32279 13 
7.0 .1429 8.34235 11 3.53713 13 

7.2 .1389 1.18285 12 5.29775 13 
7.4 .1351 1.65316 12 7.80755 13 
7.6 .1316 2.27919 12 1.13335 14 
7.8 .1282 3.10193 12 1.62174 14 
8.0 .1250 4.17019 12 2.28921 14 

24 



I x eZ zn 
TRANSPORT INTEGRALS: In(x)= Z 2 dz ; n=18,20 (cont'd.) 

o (e -I) 

x I/x J 18 ( X ) J 20 ( X ) 

COEF. EXP. COEF . EXP . 

8.2 • 1220 5.54145 12 3.18984 14 
8.4 .1190 7.28248 12 4.39041 14 
8.6 .1163 9.47008 12 5.97241 14 
8.8 .1136 1.21916 13 8. 0 3411 14 
9.0 .1111 1.554 54 13 1. 0 ~928 15 

9.2 . 1087 1.96411 13 1.40 870 15 
9.4 . 10 64 2 .459 96 1 3 1.83186 15 
9.6 . 1042 3.0 55 33 13 2 .31590 15 
9.8 • . 1020 3 . 76441 13 3 .04320 15 

10 . 0 . 100 0 4.60253 13 3.8651 0 15 

10.2 .0980 5.58606 13 4.8~890 15 
10. 4 .0962 6.73205 13 6.08530 15 
10 .6 .0943 8.05832 13 7.5483 0 15 
10 . 8 .0926 9058320 13 9.2 950 0 15 
11. 0 . 0909 1" 13254 14 1. 1 3656 16 

11.2 .0893 1.33040 14 1 .380 45 16 
11.4 .0877 1.55380 14 -1 .66582 16 
11.6 . 0862 1 . 80461 14 1.99760 16 
11.8 . 0 847 2.08468 14 2.38115 16 
12.0 .0833 2.3 9576 14 2.62181 1~ 

12.2 .082 0 2.739 54 14 3 .32528 16 
12.4 .0806 3.11761 14 3.89742 16 
12.6 .0794 3.53141 14 4.54416 10 
12.8 .0781 3.98224 14 5.27140 10 
13.0 .0769 4.47120 14 6. 0 8533 16 

13.2 .0758 4.99927 14 6.99174 16 
13.4 .0746 5.56715 14 7.99644 10 
13.6 . 0 735 6.17539 14 9.10518 16 
13.8 . 0 725 6.82427 14 1.03233 17 
14.0 .0714 7.51388 14 1.16559 17 

14.2 .0704 8.24402 14 1.31077 17 
14.4 .0694 9.01431 14 1.46831 17 
14.6 .0685 9.82409 14 1.63858 17 
14.8 .0676 1.06725 15 1.82193 17 
15.0 .0667 1.15583 15 2.01862 17 

15.2 .0658 1.24803 15 2.22887 17 
15.4 .0649 1.34370 15 2.45283 17 
15.6 .0641 1.44264 15 2.69057 17 
15.8 .0633 1.54468 15 2.94210 17 
16.0 .0625 1.64960 15 3.20737 17 
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x z n 
TRANSPORT INTEGRALS: In(X)=i(ezz 2dz 

o e -I) 

x Ilx J 18 ( x ) 
COEF. EXP. 

16.2 • 0617 1.75718 15 
16.4 .0610 1.86717 15 
16.6 .0602 1.97933 15 
16.8 .0595 2.09340 15 
17.0 .0588 2.20911 15 

17.2 .0581 2.32619 15 
17.4 .0575 2.44436 15 
17.6 .0568 2.56336 15 
17.8 .0562 2.68289 15 
18.0 .0556 2.80270 15 

18.2 .0549 2.92250 15 
18.4 .0543 3.04204 15 
18.6 .0538 3.16107 15 
18.8 . 05 32 3.27933 15 
19.0 .0526 3.39658 15 

19.2 .0521 3.51262 15 
19.4 .0515 3.62720 15 
19.6 .0510 3.74015 15 
19.8 .0505 3.85127 15 
20. 0 .0500 3.96039 15 

20.2 .0495 4.06 73 5 15 
20.4 .0490 4.17201 15 
20.6 .0485 4.27423 15 
20.8 .048'1 4.37390 15 
21.0 .0476 4.47093 15 

21.2 .0472 4.5 652 2 15 
21.4 .0467 (h 65671 15 
21.6 .0463 4.74534 15 
21.8 .0459 4.83107 15 
22.0 .0455 4.91386 15 

22.2 .0450 4.99369 15 
22.4 .0446 5.07056 15 
22.6 .0442 5.14447 15 
22.8 .0439 5.21543 15 
23.0 .0435 5.28346 15 

23.2 .0431 5.34860 15 
23.4 .0421 5.41089 15 
23.6 .0424 5.47037 15 
23.6 .0420 5.52709 15 
24.0 .0417 5.58111 15 
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n = 18 • 20 (cont 'd.) 

J 20 ( x ) 
COEF . EXP. 

3.48623 17 
3.77849 17 
4.08386 17 
4.40200 17 
4.73249 17 

5.07485 17 
5.4285") 17 
5.792 91 17 
6.16747 17 
6.55134 17 

6.94383 17 
7.34417 17 
7.75153 17 
8.16507 17 
8.58393 17 

9.00721 17 
9.,43404 17 
9 0 86352 17 
1.02948 18 
le 0 7269 18 

1.11590 18 
1.15902 18 
1.20198 18 
1.24469 18 
1.28707 18 

1.32905 18 
1.37056 18 
1.41152 18 
1.45189 18 
1.49159 18 

1.53058 18 
1.56881 18 
1.60622 18 
1.64278 18 
1.67846 18 

1.71322 18 
1.74703 18 
1.77987 18 
1.81173 18 
1.84259 18 



x z n 
TRANSPORT INTEGRALS: In(x) =1 ez z 2 dz 

o (e -I) 

x I/x J 18 ( x ) 

COEF . EXP. 

24.2 • 0413 5.63250 15 
24.4 .0410 5.68132 15 
24.6 .0407 5.72765 15 
24. 8 . 0 403 5.77155 15 
25. 0 .0400 5.81312 15 

25 . 2 .0 397 5.85242 15 
25 .4 . 039 4 5.88954 15 
25 . 6 . 039 1 5.92455 15 
25.8 .0 388 5.95755 15 
26. 0 . 03 85 5.98862 15 

26 . 2 . 03 82 6.01783 15 
26 . 4 . 03 79 6.04526 15 
26 .6 . 03 76 6.07101 15 
26 . 8 . 03 73 6. 0 9514 15 
27. 0 .0 3 70 6.11774 15 

27.2 . 0368 6.13889 15 
27.4 .0 365 6.15865 15 
27.6 .0362 6.17710· 15 
27.8 . 03 60 6.19431 15 
28. 0 . 03 57 6.21034 15 

28.2 .0355 6.22528 15 
28.4 .0352 6.23917 15 
28.6 .0350 6.25208 15 
28.8 .0347 6.26407 15 
29.0 .0345 6.27519 15 

29.2 .0342 6.28550 15 
29.4 .0340 6.29505 15 
29.6 .0338 6.30388 15 
29.8 .0336 6.31205 15 
30.0 .0333 6.31960 15 

30.2 .0331 6.32657 15 
30.4 .0329 6.33299 15 
30.6 .0327 6.33892 15 
30.8 .0325 6.34437 15 
31.0 .0323 6.34939 15 

31.2 .0321 6.35401 15 
31.4 .0318 6.35825 15 
31.6 .0316 6.36214 15 
31.8 .0314 6.36572 15 
32.0 .0313 6.36899 15 
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n = 18 , 20 (cont 'd.) 

J 20 ( x ) 

COEF. EXP . 

1.87243 18 
1.90126 18 
1.92907 18 
1.95585 18 
1.98162 18 

2.00638 18 
2. 0 3014 18 
2.05290 18 
2.07470 18 
2.09553 18 

2.11543 18 
2.13441 18 
2.15249 18 
2.16969 18 
2.18604 18 

2.20157 18 
2.21629 18 
2.23025 18 
2.24345 18 
2.25593 18 

2.26772 18 
2.27885 18 
2.2893 3 18 
2.29921 18 
2.30849 18 

2·.31722 18 
2.32542 18 
2.33311 18 
2.34031 18 
2.34706 18 

2.35337 18 
2.35927 18 
2.30478 18 
2.36992 18 
2.37472 18 

2.37918 18 
2.38333 18 
2.38720 18 
2.39079 18 
2.39412 16 



Jx z n 
TRANSPORT INTEGRALS: In(x) == ez z 2 dz 

o (e -I) 
n = 18 , 20 ( con tId.) 

x I/x J 18 ( x ) J 20 ( x ) 

COEF. EXP, COEF. EXP, 

32.2 .0311 6.37199 15 2.39722 18 
32.4 .0309 6.37474 15 2.40008 16 
32.6 .0307 6.37126 15 2.40214 18 
32.8 .0305 6.31956 15 2.40520 18 
33.0 .0303 6.38166 15 2.40747 18 

33.2 .030r 6.38358 15 2.40957 18 
33.4 .0299 6.38533 15 2.41151 18 
33.6 .0298 6.38692 15 2.41330 18 
33.8 .0296 6.38838 15 2.41496 18 
34.0 .0294 6.38970 15 2.41648 18 

34.2 .0292 6.39091 15 2.41788 18 
34.4 .0291 6.39200 15 2.41917 18 
34.6 .0289 6.39300 15 2.42036 18 
34.8 .0287 6.39391 15 2.42145 18 
35.0 .0286 6.39473 15 2.42245 18 

35.2 .0284 6.39548 15 2.42337 18 
35.4 .0282 6.39615 15 2.42421 18 
35.6 .0281 6.39677 15 2.42499 18 
35.8 .0279 6.39732 15 2.42570 18 
36.0 .0278 6.39783 15 2.42634 18 

36.2 .0276 6.39828 15 2.42694 18 
36.4 .0275 6.39809 15 2.42748 18 
36.6 .0273 6.39907 15 2.42798 18 
36.8 .0272 6.39940 15 2.42843 18 
37.0 .0270 6.39971 15 2.42884 18 

37.2 .0269 6.39998 15 2.42922 18 
37.4 .0267 6.40023 15 2.42956 18 
37.6 .0266 6.40045 15 2.42986 18 
37.8 .0265 6.40065 15 2.43016 18 
38.0 . 0263 6.40083 15 2.43042 18 

38.2 . 0262 6.40099 15 2.43006 16 
38.4 . 0260 6.40114 1'5 2.43067 18 
38.6 .0259 6 .. 40127 15 2.43107 18 
38.8 .0258 6.40139 15 2.43124 16 
39. o· ,0256 6.40150 15 2.43140 18 

39 • .2 .0255 6 .40159 15 2.43155 18 
39.4 .0254 6 .40108 15 2.43168 18 
39. 6 .0253 6.40175 15 2.43180 18 
39.8 .0251 6.40182 15 2.43191 18 
40.0 .0250 6.40188 15 2.43201 18 
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TRANSPORT 

x 

40.2 
40.4 
40.6 
40.8 
41.0 

41.2 
41.4 
41.6 
41.8 
42.0 

42.2 
42.4 
42.6 
42.8 
43. 0 

43. 2 
43.4 
43.6 
43. 8 
44. 0 

44.2 
4404 
4406 
441lj8 
450 0 

45. 2 
4 5 . 4 
45. 6 
45. 8 
46 .0 

46.2 
4604 
46.6 
46. 3 
47. 0 

47.2 
47.4 
47.6 
47.8 
48.0 

x z n 
I N T E G R A LS: J n ( x) =J ez z 2 d z 

o (e -I) 
n = 18 ,20 (cont 'dJ 

Ilx J 18 ( x ) J 20 ( x ) 
COE F, EXP. COEF, EXP . 

• 0249 6.40194 15 2.43210 18 
.0248 6.40199 15 2.43218 16 
.0246 6.40203 15 2.43225 16 
.0245 6.40207 15 2.43232 18 
.0244 6.40211 15 2.43238 18 

.0243 6.40214 15 2.43243 18 

.0242 6.40217' 15 2.43248 18 

.0240 6.40219 15 2.43252 18 

.0239 6.40222 15 2.43256 18 

.0238 6.40224 15 2.43260 18 

.0237 6.40225 15 2.43263 18 

.0236 6.40227 15 2.43266 18 

.0235 6.40228 15 2.43268 18 

.0 2 34 6.40230 15 2.43270 18 

.0233 6.40231 15 2.43273 18 

.0231 6.40'232 15 2.43274 16 

.023U 6.40233 15 2.43276 18 

. 02 29 6.40234 15 2.43278 18 

.0228 6.40234 15 2.43279 18 

.0 227 6.40235 15 2.43280 18 

.022 6 6.40235 15 2.43281 18 
0 0 225 6.40236 15 2.43282 18 
oU 224 6.40236 15 2.43283 18 
.0 2 23 6.40 237 15 2.43284 18 
. 0222 6 .40 237 15 2.43285 18 

.0221 6. 40237 15 2.43285 18 

.0 220 6 . 40 238 15 2.43286 18 

. 0219 6 . 4 0238 15 2.43286 18 

.0 2 1 8 6. 40238 15 2.43287 18 

. 02 17 6.40238 15 2.43287 18 

, 0 2 16 6 ,40239 15 :2.43288 18 
. 02 16 6,40239 15 2.43288 18 
. 02 15 6.4 0 239 15 2.43288 18 
. 0214 6,4 0239 15 2.43288 18 
. 0 213 6.40239 15 2.43289 18 

.0212 6,40239 15 2.43289 18 

.0211 6,40239 15 2.43289 18 

.0210 6.40239 15 2.43289 18 

.0209 6.40239 15 2.43289 18 

.0208 6,40239 15 2.43289 18 
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x z n 
TRANSPORT INTEGRALS: I n (x) =1 ez z 2 dz ; ' n = 18 1 20 (cont 'd.) 

o (e - I ) 

x I/x J1S(x) J 20 ( x ) 

COEF. EXP . COEF . E XP . 

48.2 • 0207 6.40239 15 2.43290 18 
48.4 .0207 6.40239 15 2.43290 18 
48.6 .0206 6.40240 15 2.43290 1 8 
48.8 .0205 6.40240 15 2.43290 18 
49.0 .0204 6.40240 15 2.43290 18 

49.2 .0203 6.40240 15 2.43290 18 
49.4 .0202 6~40240 15 2.43290 18 
49.6 .0202 6.40240 15 2.43290 18 
49.8 .0201 6.40240 15 2.43290 18 
50. 0 .0200 6.40240 15 2.43290 18 

BOU LDE R , COLO. (Paper 63Bl- 5) 
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