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EDITOR'S NOTE 

The letters from Weber to Gauss, numbered 29 to 3 1 , 
come from the Gauss manuscripts in the Manuscripts and 
Rare Books Division of the State and University Library of 
Lower Saxony, in G6ttingen. They were transcribed from the 
German script by Karl Krause and Alexander Hartmann. The 
letter from Gauss to Weber of 1 9  March appears in Carl  
Friedrich Gauss, Werke, Vol. V, pages 627-629. All the letters 
were translated into English by Susan P. johnson. The words 
in brackets are added by the translator; the footnotes are by 
the editor. 

Weber to Gauss, 
No. 29, 1 8  January 1 845 

H ighly honored Herr Hofrath : 1 
. . . For some time now, I have occupied myself with a trea­

tise, which I wou ld l i ke to present to the Royal Society in Gbt­
tingen; now that I am finished, however, I do not dare to ven­
ture a sound judgment, either about its correctness in your 
eyes, or about whether it is  worthy of being presented to the 
Society, and therefore I would by far prefer to leave both to 
your benevolent decis ion.  Hence I submit them to you with 
the request, that you wi l l  be good enough to look at them at 
your convenience, when your time permits . . . .  

With heartfelt affection and respect 
Above: Commemorative medal honoring Carl Friedrich Leipzig, 1 845, January 1 8  
Gauss and Wilhelm Weber, issued in 1 933. In background is 
a facsimile of Weber's 3 1  May 1 845 letter to Gauss. 
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Your devoted, 
Wilhelm Weber 

4 1  



Weber to Gauss, 
No. 30, 1 February 1 845 

H ighly honored Herr Hofrath : 

* * * 

I have just noticed, that in the manuscript I recently sent to 
you, there is apparently m issing a note regard ing Ampere's for­
mu la, which wou ld be necessary i n  order to understand it. 
Namely, Ampere has given a more general expression, for the 
interaction of two current elements, than I i ntroduce there, 
which I seek to justify, by means of the consideration that the 
empirical ly derived definition of the coefficient of the second 
term, which I have d iscarded, seems completely untrustwor: 
thy, because of the unre l iabi l ity of the method, and hence that 
coefficient, so long as it lacks a more precise quantitative de­
term ination, by the same reasoning would have to be set = o. 
I f  I am not in  error, you yourself earl ier expressed certa i n  
thoughts about d i scard ing the negative value which Ampere 
assumed for that coefficient by means of which two current el­
ements, one fol lowing the other, would have to mutual ly repel 
one another. 

Leipzig, 1 845, February 1 

Gauss to Weber, 
1 9 March 1 845 

Esteemed friend: 

* * * 

With heartfelt respect. 

Your most devoted, 
Wi lhelm Weber 

Since the beginn ing of this year, my t ime has been inces­
santly taken up and frittered away in so many ways, and on 
the other hand, the state of my health is so l ittle favorable to 
sustained work, that up to now, I have not been in any posi­
t ion to go through the l ittle treatise you were so good as to 
send me, and to which I just now have been able to give a first 
quick glance.  This, however, has shown me that the subject 
belongs to the same investigations with which I very exten­
sively occupied myself some 1 0  years ago (I mean especial ly 
in  1 834-1 836), and that in order to be able to express a thor­
ough and exhaustive judgment upon your treatise, it does not 
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suffice to read through it, but I would have to first p lunge into 
study of my own work from that period, which would require 
a l l  the more time, si nce, in the course of a pre l im inary survey 
of papers, I have found only some fragmentary snatches, al­
though probably many more wi l l  be extant, even if not in  com­
pletely ordered form. 

However, i f, having been removed from that subject for sev­
eral years, I may permit myself to express a judgment based on 
recol lection, I would th ink, to begin with, that, were Ampere 
sti l l  l iv ing, he would  decidedly protest, when you express Am­
pere's law by means of the formula 

- a a ' 
ii' sinS sinS' caSE 

rr 
(I) 

since that is contained in a wholly d ifferent formu la, namely 

_ a�' 
ii' (+ easS cosS' + sinS s ine' caSE ) . (1 1)2 

Nor do I bel ieve that Ampere would be satisfied by the ap­
pended note, which you mention i n  a l ater letter, namely, 
where you cast the d ifference i n  such a way, that Ampere's 
formula wou ld be a more general one, just l i ke 

- a a ' ( FeasS eose' + CsinS s inS' caSE) 
rr 

where Ampere experimenta l ly  derived F = '/2 G, whi le, be­
cause Ampere's experiments may not be very exact, you think 
that with equal  correctness, you can claim that F = o. In  any 
other case than the present one, I wou ld concede that in  this 
d iscordance between you and Ampere, a th i rd party wou ld 
perhaps clarify the matter as fol lows, that: 

whether one (with you) views this as merely a modification 
of Ampere's law, or 

whether (as, in  my estimation, Ampere wou ld have to view 
the matter), this is nothing less than a complete overturning of 
Ampere's formula, and the introduction of an essentia l ly differ­
ent one, 

is at bottom l ittle more than id le word-play. As I said, in any 
other case I wou ld  gladly grant this, si nce no one can be in 



verbis facilior [more easy-going in matters of verbal formu la­
tion] than I. However, in  the present case the difference is a vi­
tal question, for Ampere's entire theory of the interchangeabi l­
ity of magnetism with galvanic currents depends absolutely on 
the correctness of Formula II and is whol ly lost, if another is 
chosen in  its place. 

I cannot contrad ict you, when you pronounce Ampere's 
experiments to be not very conc lusive, whi le, s ince I do not 
have Ampere's c l assic treatise at hand, nor do I reca l l  the 
manner of h is  experiments at al l ,  nonetheless I do not bel ieve 
that Ampere, even if he h imself  were to admit  the incom­
pleteness of his experiments, would authorize the adoption of 
an ent irely d i fferent formu l a  ( I ), whereby h i s  ent ire theory 
would fal l  to pieces, so long as this other formu la  were not 
rei nforced by completely decisive experi ments. You must 
have m i s understood the reservat ions  wh ich ,  accord i ng to 
your  second letter, I myself have expressed. Early on I was 
convinced, and continued to be so, that the above-mentioned 
interchangeabi l ity necessarily requ i res the Ampere formu la, 
and a l lows no other which is not identical with that one for a 
closed current, if the effect is to occur in the direction of the 
straight lines connecting the two current elements; that, how­
ever, if one rel inqu ishes the j ust-expressed condition, one can 
choose countless other forms, wh ich  for a c losed current, 
must always give the same end resu l t  as Ampere's formu la .  
Furthermore, one can  also add that, s ince for th i s  purpose it i s  
always a matter of  effects a t  measurable  d i stances, nothing 
would prevent us from presupposing that other components 
might possibly enter i nto the formu la, which are only effec­
tive at immeasurably smal l  d i stances (as molecular  attraction 
takes the place of gravitation), and that thereby, the d ifficu lty 
of the repu l sion of two successive elements of the same cur­
rent cou ld be removed. 

In order to avert misunderstanding, I wi l l  further remark, that 
the Formula II above can also be written 

- <X�' 
ii ' (- + cose case' + sine sine' CaSE ) 

and that I do not know, whether Ampere (whose memoi re, as I 
said, I do not have at hand) used the first or the second nota­
tion. Both of them signify the same thing, and one uses the fi rst 
form, when one measures the angle e, e' with the same del im­
ited straight l ine; thus, this l i ne determines the side of the sec­
ond angle in the opposite way, but determines the other form, 
when one is considering a straight l i ne of i ndeterminate length, 
and, for the measurement of angle e, e', one resorts to that l i ne 
twice, in one sense or another. And, l i kewise, one can place a + sign in front of the whole formula instead of the - sign, if one 
is considering as a positive effect, not repu lsion, but attraction. 

Perhaps I am in a position to aga in  delve somewhat further 
into this subject, which has now grown so remote from me, by 
the time that you del ight me with a visit, as you have given me 
hope that you wi l l  do at the end of April or the beginn ing of 
May. Without a doubt, I would have made my investigations 
publ ic long ago, had it  not been the case that at the point 
where I broke off, what I considered to be the actual keystone 
was lacking 

Nil actum reputans si quid superesset agendum 
[Discussions accomplish nothing, if work remains to be done] 

namely, the derivation of the additional forces (which enter 

into the reciprocal action of electrical particles at rest, if they 
are in relative motion) from the action which is not instanta­
neous, but on the contrary (in a way comparable to l ight) prop­
agates itself in time. At the time, I did not succeed; however, I 
recal l  enough of the i nvestigation at the time, not to remain 
whol ly without hope, that success could perhaps be attained 
later, although-if I remember correctly-with the subjective 
conviction, that i t  wou ld fi rst be necessary to make a con­
structible representation of the way in which the propagation 
occurs. 

With hearty greetings to your brothers and s ister and to Pro­
fessor Mobius. 
Gottingen, 1 9  March 1 845 

Weber to Gauss, 
No. 31 ,  31 March 1 845 

H ighly honored Herr Hofrath :  

* * * 
Ever yours, 
C.F .  Gauss 

Professor Buff from Giessen, who is  trave l l i ng from here to 
Gottingen, in order to visit Woeh ler, h i s  former col league in  
Cassel, wi l l  have the goodness to br ing you these pages. It has 
been of great interest to me to learn from what you were kind 
enough to write, that Ampere, in the defin i tion of the coeffi­
cient he cal ls k in h is  fundamental l aw, was gu ided by other 
reasons, than the ones from immediate empirical experience 
which he cites at the beg inn ing of his treatise, and that hence 
the derivation, which I first gave, because it seemed somewhat 
s impler, is inadmissible, because it  does not reproduce Am­
pere's law with exactness; yet, by means of what seems to me 
to be a s l ight modification in my premise, I have eas i ly  ob­
tained the exact expression of Ampere's law. 

Through the interest taken in  the matter, and through the en­
couragement of Fechner and l ater Mobius, I have been in­
duced to occupy myself up to a point, with a subject wh ich  I 
conceived from the start m ight wel l  be beyond me; I am a l l  the 
happier that you are inc l ined to turn your attention once more 
to this arduous subject, and to give a complete development of 
it. Certain ly, the explanation derived from a gradual propaga­
tion of the effect wou ld be the most beautiful solution of the 
riddle. In response to your  kind i nvitation, I wi l l  certa in ly not 
fail to come to Gottingen by the end of this spring. 

In  conformity with your instructions, I wi l l  send to the Royal 
Society in London a copy of the five last annual  summaries of 
the Resultate, by way of the book dealer, s ince it wi l l  be diffi­
cult for me to pursue the i nvitation to Cambridge. Whence the 
Royal Society has obtained a copy of the first annual summary, 
I do not know, since they did not buy it. 

Mobius, who is now celebrating h is  si lver wedding anniver­
sary, and my s ister, remember themselves to you and your  
daughter with the greatest regard. 

Leipzig, 1 845, March 3 1  
With the most heartfelt respect. 

Your most devoted, 
Wi lhelm Weber 

Notes ----------------------
1 .  The title by which Weber addressed Gauss is approximately translated as 

"Mr. Court Councillor." 2. This seems to be Gauss's only error of memory: The epsilon should be an 
omega. 
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