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tung in die LileKtrostaiil, &e.

T have confined myself almost entirely to the mathematical
treatment of the subject, but I would recommend the student,
after he has learned, experimentally if possible, what are the
phenomena to be observed, to read carefully Faraday's Experi-
mental Researches in Electricity. He will there find a strictly
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70 ELECTROSTATIC PHENOMENA.

at every instant as much must flow out of any given closed
surface as flows into it.

It follows from this that every electric current must form a
closed eircuit. The importance of this result will be seen when
we investigate the laws of electro-magnetism,

Since, as we have seen, the theory of direct action at a dis-
tance is mathematically identical with that of action by means
of a medium, the actual phenomena may be explained by the one
theory as well as by the other, provided suitable hypotheses be
introdueed when any difficulty oceurs. Thus, Mossotti has de-
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we find
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It will be more convenient in subsequent operations to wrm
these coefficients in terms of a, b, and ¢, and to arrange the terzs
according to their dimensions in ¢. This will make it easier w
differentiate with respect to ¢. We thus find
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+ (6a2b' + 39a°b® + 18a7b%) 13
+ (702" + 757510 + 900758 + 3202b%) =15
+(8a%01+1540°012+ 28847010 + 320°° + 20007 b8 + 50411 08) =T
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+ (902017 +280a5bM + 73507017 + 19248 b1 + 78007 b0
+144a08% + 37501 6% + 7241388 ¢~ 10+ ... . (22)
L, =a*c"2+4a%b%c% + (64763 + 9a®bf) 10
+(8a°b% + 184785 + 16 aPb7) ¢~ 12
+ (100158 + 30a°b° + 16458 + 404707 + 25a55°%) ¢~ 14
+(12a™0 + 451 5%+ 60a'°b® + 80a° b7
+ 720808 + 7575 + 364°b12) ¢~ 10
+(14a™b% + 630205+ 150a25° + 14041157 + 34201008
+175¢°0° + 20948510 + 126 a1 + 498 H1%) ¢ 28
+(16a170% + 8401555+ 30841485 4 224367 + 105012H8
+414a'8% + 122210510 + 336 a® b1 + 48808 H'% + 196a7b13
+64a5b1%) 204 ... . (23)
.= 3a%b%¢ 0+ 6a%hic 8 + 1043 bTc 10 4+ (120808 + 15a30°%)c~12
+(27a® D% + 540808 + 2130 )4
+(48a°8% + 162a80® + 158af b0 + 28 a3B13) 16
+(75a'2b% + 3604008 4 48a°b® + 606 a8 b0
+372a%512 +36a301%)c 18 ... . (24)
n=a%c i+ 6a8b%c 0 +(9afb® + 18a80%) 12
+ (12004 4 36 a2 05 + 40afb7) 713
+ (15003 + 600005+ 24 a® B8 + 1000257 + 75a%09) 1%
+(18a8° + 90a'b° + 9001168 4+ 2004057
1126008 + 225a%h° + 126 a%811) 17
+ (2100 + 12655+ 22541300 + 35001257 4 594 1 68
+525a1°0° + 418a°6™ + 441650 +196a°013) e~ + ... (25)
7, = 4atbcT + 10atb5c = + 20t b7¢ 1 + (167D 4 35t B%) 13
+(360°0% + 84 a7 b8 + 56 atbt) 18
+(64a11b8 + 252a°b8 +282a7b1 + 84atb )T + ... (26)
n=a*"t48ah3c 10+ (12a%5% + 3047 %) 712
+(16aM8> +60aH° +80aTb7) M
+(20a1303 + 10001 5% 4 321088 + 200007 + 175a75°%) ¢ 18
+(24a88% + 15001305 4+ 120020°% 4+ 400a11D7 + 1924068
+525a°b% 4 336070 )¢+ ..., (27)



