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Abst ract  

I t  was found that  f racta l  s t ructure s have a f racta l  d imens ion,  wh ich var ies 

depend ing on the st ructure and mater ia l  character is t ics.  We successfu l ly  

generated and observed meta l l ic  t rees and ca lcu lated f racta l  d imens ions f rom 

them. We cou ldn ' t  conf i rm  the re lat ionship between f racta l  d imens ions and 

f racta l  s t ructures.  

１  In t roduct ion  

 The wor ld around us  is  fu l l  o f  a l l  k inds of  shapes.  We d id our  research 

spec i f ica l ly  on f rac ta l  shapes in  meta l l ic  t rees.  Our  goa l  was to  f ind usefu l  

f racta l  s t ructures fo r  our  l ives.   

２  Theory and Exper im ent  

 2cm×2cm Copper,  A luminum,  and I ron  p lates,  some of  which were shaved  and 

some which were unshaved,  we re prepared,  and put  in to pet r i  d ishes wi th  10mL 

of  s i lver  n i t rate so lu t ion of  d i f ferent  concent rat ions.  

３  Resul ts  and Discuss ion 

0.05mol/L s i lver  n i t rate solut ion produced the most  eas i ly  observab le meta l l i c  

t rees.  Copper  and s i lver  n i t rate so lut ion was the on ly  combinat ion that  

produced meta l l ic  t rees wi th ter t iary  branches.  Each st ructure was d i f ferent ,  

and when i t  was three-dimens iona l ,  i t  was impossib le to observe.  I t  was hard  

to observe on f i l te r  paper  because of  paper  f ibers.  

４  Conc lus ion  

To reduce the inter ference wi th the growth of  meta l  t rees ,  we wi l l  conduct  

exper iments us ing ob jects  wi th  a smooth sur face.  We need to co l lect  more 

exper imenta l  data,  measur ing the number  of  d imen s ions and examin ing the  

character is t ics of  f racta l  shapes.  Inves t igate  the re lat ionship between f racta l  

shapes and f racta l  d imens ions  that  can be ut i l ized for  yogur t  l ids and sh ip  

bot toms for  water  repel lency.  

５  References  

•  Osaka Kyo iku  Un ivers i ty,  Nat iona l  Un ivers i ty  Corporat ion (2024)  Contro l  of  

meta l  dendr i te  format ion  and shapes  

•  Publ ic  in terest  incorporated foundat ion The Chemica l  Society  of  Japan 

Discovery  of  the depos i t ion of  meta l l ic  t rees and dendr i t ic  pat te rns  

•  Satos i  S ibui t i  (2000)  Super  Water -and Oi l -Repe l lent  Sur faces Resu l t ing f rom 

Fracta l  St ructure  

•  Ryoich i  Nakamura (2022)  How is  the concept  of  f racta ls  used in soc iety?  

•  Tomohiko Onda (2015)  Phys ics of  Wet tab i l i ty  and Water  Repe l lency of  

Fracta l -St ructure  Sur faces  

•  Bih idasu F irs t  in  pot  h is tory!  L id prevents yogur t  f rom st ick ing  

•  Kao (2024)  Fracta l  research at  a commodity  company？  

•  Matsush i ta  Mitsugu ・ Sawada ko j i  (1985)  Fracta ls  and re lated natura l  

phenomenon 

６  Key words  

Fracta l ,  Fracta l  d imens ion,  s i lver  n i t rate,  meta l l ic  t ree s,  s t ructure  


