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Th is work is a  con tinua tion  of the  work “On Iron-Nicke l-Copper Alloys of h igh  in itia l 
pe rm eability” by Otto  v. Auwers and  Hans Neum ann . The  p resented  work is devoted  to  
the  search  for the  optim al com position  of the  Cu-Ni-Fe  a lloy for the  fluxga te  sensor. 
The  search  for the  optim al com position  took p lace  in  the  region  of the  la rgest va lues of 
the  in itia l m agne tic pe rm eability in  the  d irection  of decreasing sa tu ra tion  induction . 
The  au thors found the  a lloy com position  - 45m ass%Cu 50m ass%Ni and  5 m ass%Fe  
(45Cu50Ni), the  core  of which  had  a  sm all coe rcive  force  of 4.5A/m  and  the  lowest 
sa tu ra tion  induction  of 0.2T. At the  sam e  tim e , the  Curie  tem pera ture  is  not very low = 
100oC, which  m akes it possib le  to  use  th is a lloy in  a  fluxga te  sensor. It tu rned  ou t tha t 
the  fluxgate  m ade  of th is a lloy has the  lowest va lues of noise  power spectra l densities 
a t 1.0Hz and  0.10Hz - 6 and  8 pT/√Hz, respective ly, and  the  lowest va lues of power  
consum ption  - 50m W. It was found  tha t the  grea te st in fluence  of m agne tic prope rties 
on  the  noise  characte ristics of the  sensor is induced  by sa tu ra tion . 

It is  shown tha t the  noise  power spectra l densities and  power consum ption  of the  
fluxga te  sensor from  the  new 45Cu50Ni a lloy have  lower va lues than  those  from  the  
6.0-81.3 Mo Perm alloy a lloy. It would  a lso  be  in te resting to  see  a  com parison  of the ir 
m agne tic prope rties. 

The  pape r fu lly corresponds the  requirem ents of the  journal and  can  be  recom m ended  
for pub lica tion  a fte r m inor changes: 

In  the  sen tences (appendix 283) “Four ce lls p resented  with  red  le tte ring codes, nam ely 
2860, 3558, 3954 and  4550 a re  our specim ens a lso  used  in  Curie  tem pera tu re  tests and  
in  fluxga te  sensor builds.” the  va lue  3558 shou ld  be  rep laced  by 3358. 
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Thank you  for the  review.  Grea t ca tch  regard ing the  "3558" labe l! We  have  upda ted  the  
m anuscrip t accord ingly. 
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The  abstract of the  h istory of perm alloy deve lopm ent is  grea t! Based  on  these  h istorica l 
pape rs the  au thors p resen t re su lts with  a  new or red iscovered  a lloy with  copper 
con tribu tion  for applica tion  for fluxgate  m agne tom eters. 

I tru ly apprecia te  the  e ffort in  m anufactu ring and  te sting of pe rm alloy m ate ria ls for 
fluxga te  m agne tom ete rs. Particu la rly because  a ll the  necessary deve lopm ent steps a re  
nowadays in  a  com m ercia lised  world  extrem ely d ifficu lt to  m anage . 

Thus the  pape r is  absolu te ly worth  to  be  pub lished . 

I have  on ly one  m inor com m ents. The  gene ra l conclusion , tha t the  m ate ria l with  copper 
con tribu tion  has lower noise  com pared  to  m olybdenum  alloy, is not true . Maybe  it is  
true  in  case  you  com pare  it with  cores m ade  by m olybdenum  alloy in  your own lab , 
however, Fe -81-Ni-6Mo cores m ade  by other groups have  ve ry sim ila r noise  p rope rtie s 
as the  ones you  m ade  by a lloy with  copper con tribu tion . The  noise  floor be tween  2 and  
10pT/sqrt(Hz) a t 1Hz, depend ing on  core  size  and  excita tion  power, seem s to be  
a tta inable  with  d iffe ren t a lloy com positions. 
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Thank you  for the  review.  It is  correct tha t we  were  com paring our 45Cu50Ni resu lts 
with  6Mo81Ni re su lts of our own builds, and  with  the  legacy 6-81 In fine tics ring cores. 
In  Section  3.6 we  have  now lim ited  our com parisons to  on ly those .   

Since  th is preprin t went public new h istorica l in form ation  has com e  to  ligh t, regard ing 
the  p roduction  of ring-cores, both  in  Germ any and  USA.  We have  m ade  changes in  
Section  1.2.6 to  re flect the  new inform ation . 

In  particu lar, in  the  USA the  Ham ilton  Watch  Com pany was indeed  involved  in  
p roducing in  quantity the  NOL 6-81 a lloy and  foil.  In  Germ any in  the  1990's ring-cores 
were  p roduced  with  noise  leve ls "less than  2 pT/rtHz in  the  frequency band  be tween  
0.1 and  64 Hz." (Fornacon  e t a l, 1999).  Text to  re flect th is is  added  to our pape r, and  
the  re fe rence  is a lso added . Also, the  ring-cores deve loped  a t tha t tim e  were  a  
coopera tive  e ffort of Karl He inz Fornacon  (Techn ischen  Unive rsitä t, Braunschweig), 
Manfred  Mülle r (Zen tra linstitu t für Werkstoffforschung,Technischen  Unive rsitä t 
Dresden) and  Yuri V. Afanasiev (Russian  Academ y of Sciences, Moscow, and  e lsewhere ). 
Th is work was a lso  undertaken  in  a  part by Halbzeugwerk Auerham m er, now 
Auerham m er Meta llwerk. 
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New text is added  to  re flect a ll th is new (to  us) in form ation , cited  as pe rsonal 
com m unica tions. 

We  have  added  th is re fe rence : 
 
Fornacon , K.H., Auste r, H.U., Georgescu , E., Baum johann , W., Glassm eie r, K.H., 
Haerende l, G., Rustenbach , J., Dunlop , M.: The  m agne tic fie ld  experim ent onboard  
Equa tor-S and  its  scien tific possib ilitie s, Ann . Geophysicae  17, 1521-1527, 
h ttps:/ /doi.org/10.1007/s00585-999-1521-3 1999. 
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