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898 Dr .  I. J .  Schwat t  on a Method for the 

in the expression obtained the real  f rom the i m a g i n a r y  par t ,  
we finally have 

h + M + ~,a/~ sin 2~ 1,k 2~,~-s c o s  

2~crr - -  N -, cos (M --  xN) ~ -~h-s -I [(t,-z)2"~+z;/, M+~,/,sin ~ j}-2z,,:,}, ~ - ,h-~  r-~--j 
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s ,~ (+_l)-r- ~ r>O. 

n=o ~I (tn + m) 
~n=l 

1 p ~ t ( _ l V ( P - 1  ) 1 
- - [ p - l ~ = o  " ~ ~ + ~ + 1 . "  

Le t  ~ =  x t , t h e n  

wherein 

(1) 

oo. 

S~ = X ( +  1)" 
~=o - -  t n + x + l  

- -  f z  X ~  - J o  1 ~ x t dx + C . . . . . . .  (2) 

Since tt can be e i ther  g r e a t e r  or less than t, we can wri te  

* Communicated by the Author. 
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Summation of a Type of Infinite Series. 899 

t~t + /3  for tr (/3 = O, 1, 2, . . . ,  t - -  1), and have 

S' Cx  t~+~ ~ - 

---= -- f a~l Xt'+~ d37--~ fax+& C: 
a~=o ~--,~ . . . . .  

and 

" __ f "Tta+~ S" 

__ f21 (__1~0, r x .  ,, 
~1 y=O 

1Nrow 

a'~ 1 [  1 } ( - - 1 ) .  s [ 1 + ( - 1 ) ' ]  

l - - x  t =  - - t  ~ + x + l  

+ oos  

~=1 x '2 - ~x cos - ~  + 1 

t-~ t-~ 9X~ 2x (B + 1)~r 2XB~r 
~ -  o~ ~ -  2 cos ~ cos 2 cos 

t t t 

h = l  x~--2x c o s ~  + l ]" + 

B y  means of (5)  we obtain f rom (3) 

a--1 X t T + f l + l  

= - ~ o t ~ V B u  1 

- -  ? [ log  (1- -  x) " l ( - -1)~  [ l  + (--1)*]  l~ ( l  + x) 

t - -2 or t--1 
z ~ 2 X ( B +  1)7 r ( 2 ~ _  ) 

+ E cos - - l o g  x ~ - 2 x c o s  + 1  
h = l  t 

2X~- 2X(/3 + 1)Tr t--2 t--1 -2 or-5- 2 cos T cos t 

+ E 2 ~ r  
X=I s i n - -  - -  

t 

3 P 2  

(3) 

(4) 

(5) 
i 

2XTr 2 cos 2~/37r x s i n - -  

t t an - '  ~Xt~ ] 
1 - - x  cos 

. . . . .  (6) 
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900 Dr. I. J .  Schwatt on a Method f o r  the 

The last summation includes 
t - -2  t--1 

C~ 1 -~ o~ 2- F2 2 X ~ r  2X(/3 +. 1)Tr 
' = ~: L" cos T cos 

t ;k=l t 

We finally obtain for positive values of r 

S _ w 

2 oos2-~37]. 

1 p - I ( _ 1 ) , + 1 (  p 1)  1 
t { p - -1  ~ -~ ~ +_A 

ic=O r t 

[i + ( -  i)'I log ( i  ~- 
1 1),-t[-~l x log (1-~'~') + ~(- r Ut ) 

'--' ' - '  ( E']) ~-o, -~-  2 X , +  l - - t  t log(~/t--2,Vtcos V + 1) + ~ cos t 
k : l  

v '-' ( [ ' ] )  - - ~  cos2X ~ + l - - t  ~ ~ - - 2 c o s  + ~ t 
X-1 sin 2X~r 

t 
2X~r 

r l/t sin --t--  ] 
• tan -1 

vt 2 ~ -  I 1 - -~ ,  c o s ~ -  

1 ' - '  " 1" [ } ] - i  m~_[~_] 

wherein is the greatesL integer in -~. 

By means o[ 

=t x ~ -  2x cos i 

~( - 1).- ,  [1 - ( -  1)~] 7 
+ x + l  J 

we obtain from (4) for negative values of r an expression 
for S similar to (7). 
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Summation of a Type of  Infinite Series. 901 

The following example will illustrate the method o[ work. 

To find 

Then 

~ "~ ~ 5 rn 

,*=o II  ( 4 n + m )  
rt$----1 

1 4 ~ n 
= Z . 1 .  ~ / 4 \  _ r s ) 

Let  r = x' ,  then 
1 4 

s =  (1) 
i - ~ -  x -  

wherein 

, = o l n + t r  i dx+C~. 
We have 

1 l + x  
S o =  tan - l x T ~ l o g l ~ x ,  

1 1 + x  ~ 
81 = ~ log - 

l--x ~' 

1 l + x  1 
S~ = ~ log tan -1 x, 

l--x 2 

i log ( l - -x4) ,  S3 = 

1 , 1, l + x  x S ~ = ~ t a n -  x + ~ : t o g ~ - -  . 

By means of theso results (1) becomes, after replacing 
x by r'/4, 

1 I t - -  6rl/~ + 1 tan-  l rl/4 r + 6r 1/2 + 1,  1 + r ~/4 
S = ~_L 2r r l / ~  + ~ log 1 - r ~  

1 + r~/2 . 1 - -  r 1/2 log -- 
r- l ~  r ( l _ r , ; 2 )  1 ] .  (2) 

(--1)"r" I f  S = ~ ~ , r>O,  
~=o II (4n + m) 

m = l  

1 4 / 4 \  l | x 4~+~+i 
w ,  (3) 

wherein x = rU4. 
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902 Dr. F. Horton on Low Potential 

Designating the second summation by S,, we obtain 

i r x 2 + x v / 2 +  1 ~ 
So - " ~ 2  Lmg x~--xv/2-t-1 q" '2 tan-1 

1 1 $1 = ~tan- x ~, 

82 = ~ -- l~ + i  +2  tan- '  l _ x ~ j ,  

1 (1 + x4), S~ = ~ log 

1 r x ~ + xv/2  + 1 - 1 X%//2 7 
1 + 2 t a n  1---x~J. 

By means of these results we obtain 

S ---- 1~4 L4rs/4 (r-b 6r 1/~-1) tan ~ rl/2tag -1 r 1/~ 

University of Pennsylvania, 
Philadelphia, U.S.A. 

LXXVII .  Low Potential JDischarges in High Vacua. 
By  F.  tto~1'o~, D.Sc., M.A.* 

I N the 'Proceedings '  of the Royal Society (No. A. 607~ 
1913) Professor Strutt has described an interesting 

investigation into the origin of a peculiar form of low 
potential discharge produced in high vacua by the application 
of a magnetic field. With an apparatus in which the 
electrodes were two coaxial cylinders, and the gas pressure 
very low, Professor Strutt found that a difference of 
potential of many thousands of volts can be applied without a 
discharge passing, but that if a magnetic field parallel to the 
axis of the cylinders is created, a luminous discharge occurs 
with a potential difference of 300 or 400 volts. 

An effect of a similar nature to that observed by Professor 
Sh'utt is obtained when the negative discharge from a 

* Communicated by the Author, 
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