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Tables of Drift Velocities of Slow Electrons in Hsllum, 
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Hater Vapor, Nitrous Oxide, and Anaonia* 

J. L. Pack, R. E. Voshall, and A. V. Phelps 
Hestinghouse Research Laboratories, Pittsburgh 35, Pennsylvania 

ABSTRACT 

This report presents in tabulated form the drift velocities 

of electrons in various gases. The drift velocities were measured in 

helium, neon, argon, krypton, xenon, hydrogen, deuterium, nitrogen, 

carbon monoxide, carbon dioxide, water vapor, nitrous oxide, and 

ammonia for E/p values from 10  to 30 volts/cm-nm Hg at several 

gas temperatures between 770K and 4430K. In all gases except neon 

measurements were extended to low enough E/p such that the electrons 

were in thermal equilibrium with the gas. 

• This work was supported by the Advanced Research Projects Agency 

through the Office of Naval Research. 



I. EXPLANATION OF TABLES 

This paper reports In tabulated form the measuramants of 

drift velocities of electrons In helium, neon, argon, krypton, xenon, 

hydrogen, deuterium, nitrogen, carbon monoxide, carbon dioxide, vater 

vapor, nitrous oxide, and ammonia. Discussions of the experimental 

technique, graphs of the data, and a partial analysis of the data 

1 2 
are contained in previous papers. ' 

The following notation Is used: 

W (T) ■ drift velocity In centimeters per sec (cm/sac) 

at temperature T 

Drift Distances ■ distance from the cathode to grid number 1 

and from the cathode to grid number 2. 

The values of E/p-00 are expressed in units of volt/ctn-nnn Hg for an 

equivalent density at 300oK, I.e., E/p300 - (E/N) 3.22 x 10
16 for all 

data given In this paper. Here N Is the gas density. The normalized 

pressures, p^00> are the values measured using the manometer system 

and multiplied by 300/T. Here T Is the temperature of the gas In the 

mobility tube. 

The bias and rejection methods of obtaining the data are 

discussed under the "Conventional Grid Operation" and "Zero-Bias 

1. J. L. Pack and A. V. Phelps, Phys. Rev. 121, 798 (1961). 

2. J. L. Pack, R. E. Voshall, and A. V. Phelps, Phys. Res. 127, 208A (1962). 



Operation" section« of rtference L. Data ware often taken at different 

presscres at constant C/Pinn *•'•- * constant temperature thus giving 

a check on the measuremerts. The drifc veLccities are independent of 

pressure at a fixed E/p3c0 «r.d texper&ture vithin the scatter of the data. 

In helium, dtt« vtre tsker «c two sets of drift distances and 

were consistent with each other. In all other gases data were taken 

at one set of drift ditt&r.ces. The dtta obtained by the bias method 

were identical to these cbtalr.ed by the rejection method, except where 

excessive bias voltages were required to cut off the grids. In these 

cases and in the later gases studied the rejection method was used. 

Values are reported only if drift velocities calculated for the two drift 

distances agree within 10 percen:. Exception to this are argon for 

E/p.00 < 0.0015 where the differer.ee wss as large is 35 percent. In 

these cases the drift velocity was teV.er  as the difference in the distances 

divided by the difference in transit times. Note that analysis of the 

neon data for E/p._ < 1C  by L. S. frott and A. V. Phelps (private 

comnunicatlon) shews thit the data at 77 K and 3CC K lead to apparent 

momentum transfer cross sections differing by as much as 30 percent and 

suggest errors ir. c-e sr both sets of drift velocity data of as much 

as 10 percent. 

The estimated ur.certiirties In vcltag« and pressure are 

discussed in reference 1. The disti-ces between the grid wire mounts 

were measured to 1 percent. Warpage of the individual grid wires was less 

than + 5 percent of the disrir.ee to the nearest grid or cathode. 



II.  TABLES 

Bible I - Ho 

Drift velocity of electrons In helium 
Trift dlatanceo ■ 1" ana 2" 

E/Pjoo 

(volts/ We (770K) PjOO      I we (1950K) p500 
1   Vf    (300OK) 
1      c p500          | 

cr.-r:n Hß) (cm/i 3CC) (nm-IIc) (cm/oec) (nm-IIc) (cm/oec) (mm-Hc) 

1.0 9.65 x lo5 9.86 

0.5          1 6.1»V x 1Q5 
10? 

9.86 
o.i*         ■ ■ 5.6 X 97.3 
0.2 5.8 x Kr» IhU k.Q X 105 10.0 

"               ! 5-7 x 105 10.0 
0.1'^ 

x 10^» 
5.22 X 105 U07.9 

0.10            \ 2.02 Ikk 2.62  X io5 98 
II 2.85 x 105 555 2.60  X io5* 98 
"        ! 

x 105* lo5 
2.69 x 10* 693 

0.05 2.09 lUi 1.95 x 965 I.87 x io5 98 
II 1.85 x 10?* 98 

o.ou 1.67 x 105 ^05.7 
0.0555      i 

x 1Q5 

10? 

1.51 x 105 693 
0.025          i 1.3^5 965 

II 1.59 x 970 
0.02 1.27 X lOpx- 

x 10^* 
xlO^ 
xlOU* 

lun 
10* 

1.08 x 105 
10** 

^05.7 
0.0.1 8.75 iWi 7.5 x 970 6.1t3 x 98 

<•                 s 8.60 555 6.70 X 10h 
693 

•• 8.80 956 1 

0.007  i  
5.0 x . iOk 

U05.7 
O.CJ-j 6.5 x 10'+. 125J 1 1 

0.005 5.81 x 10 '* Ikk U.53 x I0k 970 3.5^ x 10^* 93 
H 5.60 x 10> 956 5.68 X 10J 693 

0.005 5-98 x lo'1 
555 2.56 X 10* 

10h 
^05.9 

II 
2.52 x 689 

o.coa 2.B0 x IG1^ 956 1.56 x lO^ 970         | 1.575 ! 
10!* 

685       " 
0.0015 2.25 x 10^ 1258 1.18 x ^05.7 
o.ooii« 

x 10^ 
x 10k* 

K   10k 
1.10 x 101» 639 

0.001 1.55 952 1.015 • 970 7.95 x 105 639 
M 

1.51 956 
O.C JO'J 1.57 x IQJ* 555 
O.coo3 1.2l» x 10k 1253 
o.r,:Q75 5.77 x 105 ^05.7 
0.0007 

| 
_   T. 

105 
5.70 x 105 689 

0.0005 8 x 10^ 952 1   5-03 x 970 k.H X lo5* 639 
4.50 X 10? 689 

tl 

x 105 
k.10 x IOJ 639 

o.cooi» 6.55 1253 5.Mi x 105 689 
O.C00257 

I 2.12 x io5 689 
D.00025 \ 2.65 x 105 965         1 

i-'.r.oioü •blan method - all other« by rejection method. 



Table I - He 
(cont.) 

B/PyX) 
(volte/ 
cm-nn Hg) 

0.0002 
0.0001 

We (77°») Pyjo 
(cm/eec) (nm-Hg) 

5.22 x lol 
1.69 x 10^ 

vm (1950K) 
(cm/eec) 

p300 
(nm-Hg) 

1238 
1258 

Drift dletencee - 2" and U" 

1.0 
0.5 
0.222 
0.100 
0.05 
^OT 

0.005 
0.001 
0.0005 

V* (500OK) p500 
(cm/eec)   (ran-Hg) 

9.55 x 10^ 
p.kO x 10^ 
U.20 x 10^ 
2.80 x lO-7, 
1.U25 x ip^ 

x 10, 

x lO-' 

to 6.6o 
I 2.56 
I 7-95 
i U.20 to 

8.U0 
8.U0 
9U.1 
9U.I 
9U.1 
94.1 

k.k2 x 10- 

9U.I 
5UU 

5M» 



Table II - Ne 

I 

Drift velocity of 
Drift distances - 

E/P300    1 
(volts/cm-mra Hg) 

electrons in Neon 
1" and 2" 

! We (77^) 
•  (cm/sec) 

p300 
(mm-Hg) 

We (300
0K) 

(cm/sec) 
^oo 
(mm-Hg) 

1.0 i        1.6U x 1Q6* 
1         7.9 x lO3* 
i        U.9U x lOJ?* 

»♦.50 x 10^* 
j        3.90 x 105 

18. 

0.5 U8.35 
0.20 

11 

(1 291 
0.129 U66 
0.10Ö 3.63 x KT 5^5 

3.60 x 10^« 
j        3.30 x 10^* 
1        2.80 x 10^* 

2.^ x 10?» 

0.10 .    '♦8.35 
H 

f- 291 
0.05 2.55 x 10p 905 W3.35 

tl 291 
0.03 

1.8l x 105 
i         2.10 x 10^ uo2 

0.02 905 1.70 x 10? U'JO 
it 

1.33 x 105 
1.72 x ior* 291 

0.01 5U5 1.27 x 10,^ 291 
II 

1 1 11  ■                            'n 
1.30 x lO'' jog 

0.008 1.25 x 10' 905 ', 
0.006 1.00 x 10^ 

1.03 x iq5 

1.0 x 10;? 
1.0 x KT 

Uou 
II M 

0.005 291 
H 

1^ 6o2 
O.OOU 9.80 x 107 

8.83 x 10 
905 

0.003 5^5 L 
0.002U 7.1 x 10 ,♦ uuo 
0.002 6.53 x 10. 662 

11 
j. 6.87 x KT 291 

0.0015 6.53 x 107 905 
0.0013 6.05 x 10 905 k 
0.0012 S.h x 10 . Uou 
0.001 

M 

5.2U x 10. 
k.96 x 10. 

291 
65't 

0.00059 
I1.8I+ x 10U 

3.!J5xiö"      - -v» 
0.00065 905                 ' h 

•0.0006 3.7U x IÖJ h6<j 
0.0005 3.'*o x ly 291 

II 
1 3.0 X 10 05^ 

0.000U3 3.63 x 10 905 h 
O.OOOU25 3.17 x loj U66 
0.00036 2.5h x 10 65,+ 

* Denotes Bias method ur.cd - all others by rejection method. 



Table III 

Drift velocity of electrono in Argon 
Drift dlBtanceo - 1" and 2" 

We(770K) 

0.020 

0.018 
0.0151* 
0.01 

0.0076 
0.0062 
0.00^0 
II 

0.00555 
0.0050 
0.002 

o.oo^ 
0.0015 

0.0010 
II 

0.0008 
0.00078 
0.00077 
0.0005 

0.00056 
0.0005 
0.00026 
0.00025 
0.00020 

E/p500 
(volt/cm-nn Hg)   (cm/sec) 

O.U85 
0.595 
0.500 
0.250 
0.20 
0.12 
0.10 
N 

O.O8OU 
0.080 
0^75- 
0.060 
0.050 
II 

0.050 

2.16 x 109» 
2.09 x 10?* 

1.52 x 105* 

1.50 x 105 

1.15 x 10 
1.10 x 10 5» 

9.8 X 
9.25 x 10 * 

6.12 x lot 
6.90 x 107* 
2.67 x 107* 
2.20 x 107* 
1.59 x 10?* 
1.68 x 10H* 

9.h x 10 5* 
9.8 x KP» 

5.25 x IQ5* 
5.0 x lO^* 
hM-A.  105* 
5.5U x 10^« 

«'500 
(inn Hg) 

7U0 
ISO" 

722 

710 
780 

755 
780 

755 
780 
780 

7U6 
7^6 

755 

7U6 
755 
755 
"TW 

bias method, ail othero by re.l' .-tlon method. 

We(500OK) 

(cm/sec) 

5.22 x 105 
5.07 x 105 
3.00 x 105 
2.90 x 105 
2.60 x 10?* 
2.36 x 10l> 
2.27 x 105* 
2.2U x 105* 
2.15 x 105 

2.10 x 10^ 
1,9I^ x 105* 
1.88 x 105* 
1.78 x 10? 
1.54 x 10?» 
1.50 x 10? 

1.59 x 10_ 
1.50 x 10? 

5, 

1.54 x 10?* 
1.27 x 105 
1,16 x 10?* 

1.22 x KT 
1.10 x 10? 
1.08 x io5* 
1.01 x 105* 

10: 9.k0 x 
9.60 x  107* 
8.1*5 x 104 

5.90 x 10 
6.20 x 104* 

k.60 x 
2.l6 to 

IO11. 

2.^2 x 
I.6I x 

107* 
10h* 

(3.5 x  10 "' 
B.9 A LO^» 

500 
1 Hg) 

151.5 
N 

N 

297 
151.5 
297 
U62 
735 

151.5 
297 
U62 
151.5 
297 
U62 

735 
J2L 
297 
Ute 
735 

297 

755 

U62 
T52" 
755 

Ute  
T52— 

755 

755 
755 

755 
755 



Table IV - Kr 

I 

Drift velocity of electrono In KryptLn 
Drii't diatoncea ■ 2" and '•" 

E/p We (195^) II, (300^)    p 
/    ,.   r ii \    (cm/sec) oil at     (cm/sec) 

P300-äOi -^ l'<' 

300 
(mm-Hg) 

We (300^) 
(cn/ooc) "300 

1.00 ■ 1     3.1k x 10* 
2.U9 x 10? 

15.36 
0.80 31.69 
0.596 2.U2 x 10? 31.o9 
0.500 2.26 x 10^ 0I.20 
0.^00 .i.pii 

0.392 1.Ü9 x ur 155.2 
0.200 1.77     " 155.2 
0.100 1.55     " '•05.3 
0.05 

1.275 x 105 
1.35 «♦05.3 

0.0^ 
0.025 iM   " " W.J"" 
0.015 1.17       ", i.io   " j, U07 
0.010 1.00 x IO-* 9.95 x 10*. 

1.035 x lu1' 
i.oo x \af 

'♦os.S 
M 757.3 

n nno «»07 
0.003 7.95 x 10' 9.03 x 10, Uoy 

It 8.U5 x 10, 757.3 
0.007 il 6.32 x 10* Hüö 
0.006 U.02 x 10 5.1,♦ x lOT Y57.3    i 
O.OOS'iö n.25 x Iff '»05.3    1 
0.005 

1.612 x lu* 
3.29 x 10. i.o3 n 

O.OOU 2.12 x lOT 
2.2U x 10 ,. 

'»0-3 
II 

1.09 x lo'1 
757.3 

0.003 1.332 x ur 
i.o7 x icr. 

«»00 
0.002'i 1VI.% 
Ü.002 7.1U x 10J 

5.35 x 10^ 
3.62 x 10^ 

Ü.75 x 10^ 
6.12 x 10^ 
«4.01 x 10^ 

'♦05.3   1 9.27 x 10J 637 
0.0015 757.3 

«4.U   X  103 

3.12 X lO^ 
Ü.001 1405,3 637 
0.0007 

9.^r,   y   103 
637 

0.0005 .m* 
ü.uüü5 1.7U5 x 10J 2.12 x lor 

1.576 x 10^ 
1.30 x 10* 
1.096 x lo-1 

uoy 2.15 x 10-5 637 
Ü.O00I» 757.3 
0.0003 757.3 • 
0.00026 757.3   1 



Table V - Xe 

Drirt velocity of electrons In Xenon 
Drift dlstanceo - 2" and h" 

E/P300 
(volts/cm-min Vg) 

0.20 

0.15 
0.?25 
0.10 
0.0b 

-0.01 
0.06 
0.05 
o.ou 
0.035 

0.025 
0.0225 
0.020 
0.018 
n mn 
0.015 

O.OlU 
H 

0.U12 

tLflifl 

0.009 
O.C'OS 

tuaas 
0.0070 
0.006 
0.005 
0.0ÜU5. 
0.00U 

H, (195°K) 
(cm/sec) 

—rr r-r*r 
7.31 X 10 

5.77 X 10 

3.015 x 10 
2.82 x 10 

1.855 x 10 
1.815      " 

1.19 ^ l& 
1.13 x 10 

8.06 x 10: 

5.98 x 103 

U.01 x 103 

p300 
(mm-Hß) 

^31 

832 

832 
562 

562 
533 

HJ  (3000K) 
(cm/sec) 

1.78 x 105 

1.57 " 
1.53 " 
1.56 " 
1.U2 " 

1.29 " 
1.27 " 
1.215 " 
1.22 

1^09     """ 
1.11      " 
1.0»*    \ 
9.9 x 10 
9.82      " 
93r 
9.75 
8.87 
8.50 

IM 
7.16 
6.51 
5.77     " h 
k.&k x 10 

3.72 x 
3.79 

1.0 

2.3^ x 10, 
2.51* x 10 
2.65 x '• . 
ishi x -- 
1.67   X   xw  ^ 
1.775 x 10, 
l.ZQh x 10 

Q.81   X   10" 
8.51 x lOi 
7.3^ x 
6,1k x 
5.35 x l 
kM x 10- 

A 

^oo 
(mm-Hg) 

20.36 
39.30 

T?.3 
39.3 
79.3 
1U9.6 
79.3 
1U9.6 
299.1 
79.3 

299.1 
1U9.6 
299.1 
1U9.6 
299.1 
721.9 
299 J 
2;;.- 
721.9 
299.1 
721.9 
730 

299.1 
730 

299.1 
1+82 
730 
1U9.J 
482. V 
730 
299.1 

J20__ 
1U9.0 
300.9 
1U9.6 
730 
300.9 



Table V - Xe 
(contd) 

10 
\ 

E/p300 
(volts/cm-mm Hß) 

WG (105
0K) 

(cm/sec) 
F300 
(mm-Hß) 

We (3ü0
0K) 

(cm/eec) 
(mm-IIy) 

o.ooit Mo x ic; 1U9.U 
0.003 3.63 x lor1. 

2.00 x 10J 
i'»9.o 

0.0025 
2.02 x 103 

'(30 
0.0020 571 2.51 x IC:* i'19.0 

H 1.Q5 x 8^Q 2.hl x in-3 V.):).Q 

0.0015 
9.66 x 102 

1.^   X   10^ iH^.g 
0.0010 839 1.23 x JO:; 300.9 

tt 1.22 x in| 730 
0.0005 5.7Ü x 10 300.9 
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Table VII - D, 

Drift velocity of electrons 5n Dmiberlum 
Drift distances - 2" and k" 

14 ! 

E/P300 
(volt/cm-inm Hg) 

We (770K) 
{an/arc.) 

»'300 
(mm lip;) 

Wo (3«>or,K) 
{cm/mr) 

0.0518 
0.050 
0.0U0 
0.035 
n ng?,.. 
0.03 
0.02 
0.0196 
0.015 

JL£J  
0.009 
0.007 
0.005 
O.OOUöl 
0.0035_ 
0.003 
0.0025 
0.002 
0.0015 

0.Q0; . 
0.001 
0.00075 

3.10 x 10 
2.91+ x lO''      396 

9 a -i -  LQ-*     uiu 
2.17 x 10^     567 
1.57 x lO5       399 

1.25 x loj      91'« 
^-'^ x IO 222_ 

6.8U x id?     569 
U.98 x 10       5,*3 

UM « in-—2i2t. 

2.63 x 10H     S^S 

1.62 x 10*      91'» 
1 >flg I UL     ''M 

Ö.13 x 103     91'» 

I 2.06 x 10^ 
1.73 x 10^ 
I.I15 x 10^ 

L.32 
9.1Ü 
9.11 
7.11 
kjjh 

10i. 

id.! 

3.35 
2.U2 
2.2I4 

x 10, 
X 10, 
x 10,^ 
x 10 

l.'«3 x 10 

9.50 x 10: 
7.25 x 10* 

■ii^a x io 3 
5.03 x 10 T 

• 300 
(mm II»',) 

288.5 
100.2 
656.2 

288.5 
Ü58.2 
100.2 
288.5 
100.1 
■.58.2 
288 
288 
660.5 

288 

286.6 
660.5 
_2üUJL 
28o. U 



Table VIII - N, 

15 

Drift velocity of electrons in Nitrogen 
Drift distancea ■ 1" and 2" by rejection method only 

■^300       ' 
(volt/cm-mm Hg) 

10.0 
3.0 
•i 

1.0 

We (770K) 
(cm/sec) 

P300 
(mm Hg) 

! 
!      W» (195)      1 
;.   (cm/sec)(all 
j   at 990 mm Hg) 

i                                            1 

i 

W?(300OK)     p 

U.3 x 106.     1.79 
I.87 x 10?     1.81 
1.91 x 10°   19.3 
8.0 x 10%   19.3 
k.2h x 10^    19 3 

1 

iw. (3730K) 
(cm/sec)(all 

j at p300 ' 
591» mm Hg) 

0.2 
0.1 
ii 

0.09^5       ! 
0.08 

3.31 x 105 

^.Uo x 105 

600 

600 1 

3.9 x 10% 2Ö7 1 
3.09 x 10^   19 3 
3.16 x KT 287 1 

2.95 x 10' 

0.06 
0.05 
O.OU 
0.03 
0-02 

3.70 x 105 

VSP x io;j 

600 

1   3.1 x 10" 

1   2.92 x 10^ 
j   2.83 x 10;? 
'   P ^7 v in? 

2.73 x 105 287 1 

1   ft7  y  in5 ?fl7  1 

2.52 x 105 

0.01 
0.009^5 
0.005 
0.002 
II 

2.69 x 10^ 

1   1.72 x lojj 
7.51 x 10 

600 

600 
600 

|   l/52 x 10^ 

■   8.36 x loj 
3.30 x 10. 

:   7 li^i v inH 

I.08 x 10^ 2Ö7 1 

5.80 x lo[| 207 1 
5.78 x 10.   531 
P.T7  x  10.    387  1 

8.2 x lo\ 
U.YO x ic. 
1.95 x lü4 

II 

0.0015 
0.001 
II 

II 

»*.06 x loj 
3.82 x 10 

600 
1200 

k 
,   1.78 x 10 
i 

1 

2.31 x 10/  531 
1.73 x I0j 7^0 
1.18 x 10/ 207 1 
1.17 x 10,   Tkl 
1 .?!  y   W),    Vli.S 

9.93 x K3 

II 

0.0008 
0.0005 
II 

o.oooU 

1.98 x loj 
1.9^ x ior 

1   l.hn x 10, 

600 
1200 
1215     1 

8.05 x 103 

1   1.22 x iü'* 535 1  1 
9.2 x 10^    7^6 
6.35 x 10^ 531 
6.35 x lü:? 7^6 
5.35 x KT5 T'ttj 

5.0 x lv3 

3.50 x IG"3 

0.00025 
tl 

0.0002 
0.00015 
0.0001 

|   1.10 x 10. 
1.00 x KL 
7.9k x 10^ 
5.30 X 10^ 
U.17 x 10-5 

600 
1200 
1215 
1200 
1215 

U.l> x lü3 I    3-22 to    ,               1 
3.82 x 10^ -(ho 

■ 



Table IX - CO 

Drift velocity of electrons in Carbon Monoxide 
Drift distances ■ 2" and h"  by rejection method only 

16 

E/p300 «1 (J^l     P300 
(volt/cm-nw HG)    (cm/sec)    ( irom Hß) 

We (1950K) 
(cni/sec) 

y300 
(mm Hß) 

W- (300OK) 
(cm/sec) 

Ö.0 
U.9^ 
3.31 
2.51 
L0_ 

0.70 
0.50 
O.hO 

0.30 
0.25 
0.207 
0.20 
p.;9s 
0.175 
0.150 
0.125 
0.10 

0.0705 
0.075 

0.065 
0.050 

"oTü^ 
0.03 
0.025 
0.020 
P. 01' i- 
0.ül'+3 
0.01 
II 

0.0075 

0.005 
0.003 
0.001 

9.^0 x 105  72.5 

7.70 x KT  72.5 

7.65 X 

JL1UL 
10; 
lor 

7.70 
7.76 x 
7.Ö1 X 
7.88 x 

105 
105 
105 

72.5 
J31 
199 
199 
135 
199 
Ibu 

1.02 x 10 lU.2 

2.75 
2.30 
2.06 

1.95 
1.^8 

10^ 
10° 
10* 
106 

10' .0 

IM x 10 
1.28 x lO1- 

1.02 x lO*" 

tr 

6.78 x 10^ 
6.91 x 10' 

59.1* 
225 

6.U5 x 10^ 
6.36 x 10^ 
5.8i x 10'' 

225 
225 
225 

6.9'+ x 10y bU 
5.0 x 10' 

6.15 x 
5.05 x 

lOf   507 
l(r 139  1 3.uY x 10 

2M x 10^ 
2.11 x 10' 

135 
507 

1.95 x 10 

225 

225 

225 

8.80 x 10? 
8.29 x 10'' 

6.U8 x 10' 

5.55 x 10p 

k.Q'f x 105 

1.05 x 10 
1.02 x 10' 

5 135 
507 

5.29 x lü, 
3.18 x 10.* 
1.01 x 10 

7.8'* x 10 225 

i •        k 
! 6.12 x 10. 227 
: h.QG  x 10 227 

U.35 x 10^ 
3.91 x 10^ 

3.'tQ x 10, 

5 
2.h0 x 10 
1.95 x 10 
1.59 x 10^ 
1.30 x 10;3 

1.17 x UT 
9.33 x 10 

^r 

509 
509 
509 

F300 
(mm Hg) 

5.1^ 

10.3 

5.00 
10.3 
5.,+l 

10.3 
31.2 

31.2 

U1.0 

21.0 

21 
Ul.ü 

21.0 

16.5 
21.0 
20.6 
Ul.O 

'n.r 
20. u 



Table X - CO. 

Drift velocity of electrons in Carbon Dioxide 
Sift distances - 2" and k" by rejection method only 

17 

E/P300    W9 (}95<V /     « \  (cm/sec) (volt/cm-mm Hg) 

v300 
(nun Hg) 

V  (300OK) 
(cm/sec) 

^300 
(min Hg) 

W , (U30K) 
Xcm/sec) ^00 

(not Hg) 

7.0 7.5 x 106. 2.19 
5.0 k.9k x 10^ 

1.83 x 10. 
2.19 

3.0 2.19 
2.0         ! 1.18 x 10T 

1.1S x 10° 
2.19 

II iq-7S 1 
1.0 5.b5 x 10-', 

2.825 x l<y 
i     1.67 x 10^ 

19.75 
0.5 19.75 
0.3 19.75 

1.07 X 105 0.2 i     1.17 x lOp 
1     5.58 x lOj 

19.75 lo5 
0.1 19.75 |, 
•i j      5.51* x 10" 328 |     5.^o x 10^ 291 1 5.^27 x 1Ü4 2b3 
H 

2.82 x 10K 
1.10 x 10 

5.50 x 10^ 
1     2.82 x 10^ 

1.13 x 10^ 
i.n x \cr 

19.75 5.1+8 x 10, 
^^^ x 10^ 

1.08 X 104 

1 1.08s x icr 

lb5 
0.05 328 19.75 165 
0.02 328 19.75 165 
n 201 2S5 

0.01 5.55 x 10^ 
|     2.82 x 10^ 

1.13 x 10^ 

328 \    5.65 x 103 
2.825 x 10^ 

291 
0.005 328 291 
0.002 328 ' 



Table XI - HgO 

Drift velocity of electrons in Water Vapor 
Drift distances ■ 2" and U" by rejection method onl.y 

18 

S 

lt.0 

E/P300 
(volt/cm-mm Hg) 

27.5 
20 
18.7 
18.0 

W- (300OK) 
(cm/sec) 

6 x 106 

l.q2 x 10^ 

p300 
(mm Hg) 

1.36 

1 w (M,3
0
K) 

(rin/r,ec) 

9.6 x 106 

5.0 x loj? 
3.7 x 10° 

p300 
(mm Hg) 

1.10 

1.00 
.96 

15.0 
1U.0 
13.5 
11 
10.5       ! 

1.75 x K£ 
1.35 x 10° 
1.20 x 10° 
9.U x lO-J 
q.O x 10t 

1.75 
2.33 
1.2b 
1.75 

1.Ö35 x IQ6 .96 

10.0       , 
8.0      ' 
6.0 

5-°      i 

ü.k  x 10^ 
6.5 x 10p 

« . s 

1.75 
1.26 

1.0 x 10u 

5.90 x 10^ 
k.bS x 10^ 

.9« 

3.U3 
.9u 

2.3. 
1.95 
1.50 
1,00 

.60 

i   1.3b x 10'' 

!   7.^0 x 10 

1   i.tä x in. 

2U.7Ü 

20.3 

RU.7Ü. 

1.37 x 10? 
9.Uo x ID; 
5.b5 x 10* 

3.H3 
15.2 
3M 

.h 

.2 

.103 

.10 

.02 

;   3.03 x 10. 
;   1.U6 x 10, 

7.88 x 105 

1.U9 x 103 

2.33 
5-6 
5.6 

2h.Go 
i    9.75 x 10^ 15.1 



19 

Table XII N20 

Drift velocity of electrons in Nitrous Oxide 
Drift distances ■ 2" and k" by rejection method only 

E/p300 
(volt/cm-mra Hg) 

1.50 
1.33 
1.00 
0.886 

0.70 
0.585 
0.585 
0.50 

0M9 
O.U19 
O.30 
11 

0.2Q 
0.231 
0.20 
ti 

tUft 

0.07 
0.0621 
O.Oh 

we (1950K) 
(cm/sec) 

3.63 x 10c 

t'300 
(mm Hg) 

22.11 

1.55 x 10^ 
1.U2 x llc 

22.11 
50.5 

6.09 x 10- 100 

h.2h x 105 

■   2.07 x 10.< 
;  2.06 x lO'' 

50.5 

^1 
100 

We (300OK) 
(cm/sec) 

3.69 x 10c 

2.65 x 10J; 
2.31 x lOZ 
2.12 x 10c 

1.72 x 10v 

1.2U x 10} 
JUBU 10 
9.85 x 10 
7.20 x 10 
6.87 x 10 
6.07 x 10' 

5.03 x 10;: 
U.38 x 10? 
U.27 x 10^ 
3.91 x 10^ 
2L.lO x 10? 
1.99 x 10^ 
2.00 x lol 
IM x lO5, 
1.196 x 10' 
8.26 x I0k 

p300 
(mm Hg) 

29.5 

29.5 
U8.5 
29. ■? 
CöTä 

29.5 

101.7 
97.5 
kti.o 
98.6 

97.3 
29.5 
kQ.i 

101.8 
»48.1 

102.2 
WJ.2 
9Ö.6 
'*ü.2 



. 

Table XIXI - NH. 

20 

Drift velocity of electrons in Ammonia 
Drift dlotancen • 2" nnd '♦" by rejection metliod only 

• 

E/P300 Wf ^V i    ,   / .. \      (cm/sec) 
(volt/cn-mm Hg) 

^300 
(mm Hß) 

W? tt5      p300 \™l™)        (J „ß) 
H, (301^) 

(cm/aec) »'300 
(mm H/j) 

15.0 7.7 x 106 
.71 

LO6 
12.7 

5.35 x 10* 
6.0 x 2.6^ 

12.0 2.20 
2.60 x lof 106 10.0 2.'»2 x 10" 

2.65 x 10° 
2.20 .71 3.53 x 2.6>i 

K 2.30 3.()0 x lo"? 2.20 3.50 x 10° 3.10 
9.'*o ^ 2.5^ x IO

1
; 2.20 

9.0 1.91 x 10° 2.20 1.95 x 105 3.75 
0.50 
8.00 1.30 x 106 2.20 

l.lA   X  10° 
1.61 x 10^ 

4.29 
2.20 1.92 x 106 3.16 

7.50 \.\\  x 10° .71 
7.0 1.01 x lüJ 2.20 

1.10 x K£ 
1.10 x 10ü 

106 6.65 »♦.29 1.31 x 3.10 
•i 3.75 

iob 6.0 
7.25 x 105 

1.16 x 3.16 
5.Q 6.35 
5.6 6.0 x 10'' 2.03 

7.5 x 10.5 5.0 3.75 
it 

U.38 x 105 
7.0 x 10^ 
5.0 x 10p 

»♦.29 
105 MC? 

M 2.03 10.62 6.95 x 2.öi» 
ii u.Oo x 3.1o 
3.0 

2.66 x 10^ 
2.10 x lp? 

U.12 x lü,; 13. ^ 
2.50 '♦.62 3.30 x 10^ '♦.29 

io| 2.0 2.03 2.02 x 10^ 
2.71* x \ty 

3.75 3.39 x a.oU 
• 2.0 x lO'' 17.65 13.9»* 3.27 x 105 3.10 
// ^.2^    X n.a 
II 
1.0 1.075 x ip5 2.03 1.39 x 10^ 3.75 

3.0o X 
1.56 X IO-* 11.2 

II 1.00 x 10'' 17.65 1.37 x 10^ 
1.37 x 10^ 

IO.02 1.59 x io,5 lU.o 
II 9.9 x lo'1 141.2 13.9'4 1.67 x xo' 3.16 
II 1.^5 x vo: 37.7 
II 

5.32 x loj 
U.92 x 10 

1.3^  x 10,^ 
6.7^ x 10^ 
6.ü5 x 10. 
5.52 x 10 

U2.02 
xo* 0.50 U.62 13.9'» 0.06 x 11.2 

II 6M 05.5 
o.US IOü.ü 

«'• o.Hoo 6.30 x B5 
.300 3.07 x 10T 17.65 '♦.10 x iu/ ^2.02 
.202 

2.00 x lo'* 
2.67 x 10/ 
2.71 x loj 
2.57 x 10. 

106.6 

10 
.200 6i».0 37.7 3.2U X 11.2 

175.5 i  3.23 x 1'Kü 
.171 P.2o   x   10, ÖS.U 1. 

.100 1.025 x lo"4 oU.O 1.35 x iu 
1.32 x itf 
1.21 x 10 

»♦2.02 1.50 x lü1' 11.2 
lÜo.O 

.09'» 5 
9.70 x 10^ 

175.5 
.009 57.6 

hi.? 
.05 5.20 x 103 o^.O u.Uo X 10^ 

10.Oü x iü-5 
37.7 

H 175.5 
lo3 .0»» 

■ 
Ü.12 x 05. ü 



Table XIII - Nil 

(Contd) 

21 

E/P300 W
?  ^y       P30O       W

? tSOO0^)        p W    (30lOK) 
(volt/cm-.mn Hg)      ^CW/Mc)        (nun Hg)      ^cm/üec)        (raJ Hg)        Tcm/Sec) 

^300 
(IM  H3) 

.03^3 

.0300 
3.65 x icr 51.6 

U.03 x lo-j      37.7 

.02 

.01 
2.08 x 103       GU.S 

U.Ob x 10- »+2.02 

1.37 x 10J      120.9 
3.30 x 10- 85.O 

' 
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