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" pi±��ȸšŦȏ¸¤ʲ1974Âʳ�
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Ǩ>ɍɬəȿɔɗȿɑħȉȕɰƷFɑɓɘ)ɮɀə�Í 
�ĩǕǒˁ�Ĺəɾʭʛɰƿɀ 
p�5ɝǕǒɞżƉ¤ɝ�Ũɝ�ɰȡɦɗőnɄóÏ 
 
KÖɧƷFɑɓɘșŰʮʮʮóÏɌɑ�Ũɰ�Ƀɪ÷¬ 
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­�ZȹȵáƵZ 
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ʺȹšŦȏ¸¤əɞȸ1964ÂǕƭ�

! pi±��Ŧ�ȊȼšŦ�ƅȽȏ³¸)¤ 
" Ŧ�ȊBȲʹFɜȹƚ200m2ɝŁķ¤ȹ60m2ɝ
��¤ɃɪʃʆʯʍȹÔɜ40m2ɝ°¤ɰſ/ 

" ðǀƳwʺpʴðǀǅ%wʺp 
" ʾ ¯ěųʺkȹʼ¯ěųʺkȹƫʘʧɴʃʹkȹ�
Ƶʘʧɴʃʹkȹƫ�ʝʯʩųʹkȹ^�ʝʯʩ
ųʺkȹǯǲɥËʁʤʯʮɾʭʆʯmʹkȹŜĀŁ 

! Ȅy 
" šŦ¸)�w!əÄ�ʲƻíĐwʳ 
" šŦ�Ɠ�w!ɘȄyơǦ¨Ǥȹ¸)ŁķĢĘ�



��ɝņɥəðǀƳwɝƠƬZ�

1945�

1955�

1965�

1975�

1985�

1995�

2005�

ĝK��ˁȢw�

ĘK��ˁȼĕȊð Ƚ�

��Ǖƭœ(49)ˁðǀƳwɰɂɆɉəɄɘɅɬ�

űģȄUˁðǀƳwɞ*ȿǪɫ(69)�

Đü!ƷŒɰſƋ 
Đ¤ƘðǀƳwɞƿʲ�ʳɜ 
ȸȸ��ðǀƳwɝ#ƭ�ɇ�Ğſ 

��_ˁªȘ KÇ­�w!ɰǕƭ(77) 
ȸȸȸȸȸżƉðǀªȘ ɝĘ2ƣǂɰĂĶ(78)�

p�ʮŦ�1939Âȹp�ǚŨȹì�ȃƿɝżƉôŞ�

��ȝˁªȘðǀƳ2ƣǂĘǕɰîɓEɍ(83ʳ�

ªȘƿčƳ2ƣǂĘǕȹƹƊƔK ƑƇƿ(85)�

Ə�{F�żðǀżƉ!ȹ?�ǊľɝðǀżƉ!ʃʆʯʍʲ76)�

šŦĐ¤éƌK¡ˁĐ¤Ō�ZəżƉwƷŒ(46)�

ĺ$Ś¢ȴ¤Ǖƭʲ63) 
ȸšŦȏ¸¤Ǖƭʲ64)� Ə�{Ħµ�w!ɜɗ 

ȼðǀȊȘȽɰǓǤ(63)�

��_ˁʧɴʭKɝðǀƠƬɰĂĶ(88)�
p�ˁðǀƳwxȮêǟ!Ǖƭ(88)ƷūɛƠƬɰĸǓ�

p�ŦˁƷ�ŲɛƠƬĶʲʃʆʉʘKʳɰĐü!ɜĂĶ(89)�Ĭ�ˁʧɴʭKɘðǀƳwƠƬZ(90)�
p�ˁ¸ʮǹʮ[ʮSTEɜʧɴʭKɝðǀȊŰǯ(91)�

šŦ�Ūżʮ¸)¤ǕƋ(44)�

Ŧ�ȊðǀȊŰǯˁʧɴʭKɜ�Ģɰ(8ɛɆɊɭɬ(92)�

��_ˁœ�Ze©ɰǂĞȹĕƅŷˁœ�ZɝęȐɰ@ǂ(00)�
ȜǤŐ¡ˁ��ɝŤƋƿčœ�ZāȂ(99)�

�Ƌ��ˁœ�ZƇƿ(04)�

ďì�

p�ˁ?�ðǀĊĄ�w!ªȘ�w!Űǯ(02) 
ȸȸȸȸðǀƳwɝ?�ŲƠƬZɰǤǡȹ 
œ�ZɝǤǡɝ
ɘȼªȘáȽɰȌǋɌɑƠƬǡɰ²ș 
��œ�Ƈƿəoġɜ?�ðǀʄʭʆʯŰǯ(04)�

ðǀƳwɝªȘáq�ɰŴ÷Ɍȹ 
?�ǊľɘɝƠƬZɰƠnɄȂɦɬ(93~)�ƿčċȫ!ǤˁŤƋƿčœ�KÇɰĂĶ(97)�

��¨Ǥ!ˁȼƎ�Ųŧ�ɝ
ɘ3áɄǸɆ��ȽɰƒŬ(98)�

��_ˁœ�ZɝǤǡɘƜƙȹFǃ(01)�

šŦɝðǀƳwż1ɰș�ȹŦ�ȊðǀƳwż1ɜʲ86)�

Ŧ�Ȋ¸)�w!Ǖƭ(50) 
ȸȸpƆɰȼŦ�Ȋȏ¸¤Ƚɜċɦɬ(60)�

?�ðǀƳwż1ɰș�(84)�

Ŧ�Ȋȏ¸¤ˁǄƭșŰ¤ɜpƆ�Ģ(88)�



Ŧ�Ȋȏ¸¤ȸVSȸšŦȏ¸¤�

! Ŧ�Ȋȏ¸¤ 
" 1954Â�Ūżɝ¸)¤ȹ 
" ìÔŌ�éœ�ɘ��DÊȹp�Ŧ�Ȋɞð
ǀɰȌǋȹ1960ÂȼŦ�Ȋȏ¸¤Ƚɜ 

" ȵŀȌĎŋ÷¬ɝɧəȹżƉƲəAɜƱɁɗǄ
ƭɰ)ɬʃʆɴʩɘȼ��¸)¤Ƚɝľƕɜ 

! šŦȏ¸¤ 
" Ŧ�Ȋȏ¸¤ǚŨɘšŦɝȧǈɜ©Þɍɬ¸
)¤əɌɗ1964ÂɜǕƭ 

" %ȍŅ¼ŋ÷¬ɝɧəȹŦ�Ȋȏ¸¤əƎȿnɀ 



2000Â�Ȋǖ,ɜɗʲǖ,ģɃɪÌũʳ�

! Ŧ�ȊðǀȊɧŦ�Ȋɝ�Ȋǖ,ɜnɯ
ɏɗ�Ȋǖ,ɰ¢Ě 
" ĤɧçȑɰhɇɑɝɞšŦ�Đ¤ɜ��ɍɬ
ȏ¸¤ɘȾɬȺ�Ɇɝ��ɞɍɘɜ��ɌɛɆɛ
ɔɗȿɬȏ¸¤Ʉȩ¿ɜĦRɜŖũɊɭɗȿɬ
ȺƏ�ƩɝżƉǄƭɝǆ)ɨżƉșŰɜ*ɯ
ɭɗȿɬɝɥɛɪɎȹ�ŨĐƴɜɧJũɊɭɗ
ȿɬȺżƉƲəɝ�ŗɧƺȿȺ 

" ȏ¸¤ɰŖũɌɕɕ�ėɜ¢ȴðǀɝq�ɜ
Qɦɗȿɬɉəɞçȑřȿ 

ȼɧɝɖɆɫĕZȽəɌɗ¡ź 



ʻȹ��ɝŗ8�

ȼ~ȪǾɫ)ɬȽɃɪȼƱɁɗ)ɬȽɡ 
 

ȼɧɝɖɆɫĕZȽɰMȀɍɬ�

�



šŦȏ¸¤ʲ%ȍɊɱɝġ�ʳ�

! Ƴ�ōǧɝ¸)¤�
" ȵƛɛŁķɞ�ŨʮĐwɜ*ɯɏɛȿ�
" ~ȪǾɫɜ)ɬɉəɄŨɅɄȿ 

! ȾɬəɅʮʮʮʮ 
" )ɔɑɧɝɄƯĜûɗɪɭɗȿɬʰʰ�

! ðȎ�ǯ˄ȸɐɭəɧȸǕǒʠʃ˄æßůǾɄ�ǯ 

! ƻíĐwɨ�ŨʮʮʮĔ°ɝȵȿ¸)¤ 
" �ȊɝĐwɌɃJũɌɛȿ 



ȼ)ɬȽɃɪȼƱɁɗ)ɬȽɡʮʮʮ�

! ɚɀɌɑɪûɗɪɭɛȿɧɝɰ)ɭɬɃ 

! żƉƲɝ~ȪɜɧȼȚȈȿȽɄȾɬ�
ȸȸȸʮʮʮȚȈȿɰŅɍɜɞſ�əɌɑǡôɄÛǈ�

" ĪĖN�ɝɴʫʒɃɪTÎɰ�ɦɬ 
ȸȸȸȸȸʮʮʮ�ȚəəɧɜȹƻíĐwɝ_NɧȾɫʮʮʮ�

! ðǀɰżɆʮʮʮʹµ˔ɝP¸ƗÇɰŴ÷ɍ 
" Ʒ�żȖȹ�ŕĹƲəɝƶŊɢȹƷ0ɰÕɗʮʮʮ 

! ȼ)ɬȽɃɪȹȼƱɁɗ)ɬȽɡɝǶă�



ɷʯʚʭʁʦʉʚKɰſƋ�

! ƻíĐwʮ�ŨɜǍGɛȏ¸¤ɰŴ÷Ɍʮʮʮ 
" Łķ¸)¢ưɝhɇ>ɭ�Ēɰ�Àɜõ� 
" ¢ư1�Ʋɞȏ¸¤ɝ¸)ŁķɰƷūɜ*Ɂɬ 
" ŏũ¸)Łķɞ'ġɘɧ*ɁɬţèɜƦö 
" żƉ¤ɝżƉC¦əðǀɝț.ɰŻɬQN 

! ıǵ©Þʮʮʮ�Țɨ Ĝɘɧ 
" �ÉɿʯʖʃʮʮĪĖʮŁķȊvʮ¸Bʮ'ɘɧǞȇ 
" ðǀŶǟʮƧà©Þʮʮʮȏ¸¤ɛɪ'əɃɌɗɆɭɬ  h

ȸȸʘʪʭʎʨʯɛ¸)¤əɌɗ¡ź�



Łķ¸)¢ưəɷʯʚʭʁʦʉʚ�

ɧɝɖɆɫɝ�ųəɛɬŁķəðǀɝƦö 
Łķ¸)¢ưɞ 
ɷʯʚʭʁʦʉʚɝĲ�



ȼšŦȏ¸¤Ƚ�ğ�

! ~ȪǾɫɜ)ɬ 
! Ǖǒ 
ȸȸȸżƉƲȭɫ 
! ¸)ŁķȸaĦ 
! ðǀ 
ȸȸȸ¸)ʮŜĀʮŹƊ 
! íUɝ¸)Łķ 
! żƉ¤�ðǀƳw 
! Ŧ�Ȋȏ¸ 
ȸȸȸȸȸȸ©ƋʮƎ� 
�

#ƱɁɗ)ɬ 
#ƷFɧǕǒɜdPɍɬ 
ȸȸ3D-CADȹCAE 
#ǏČʲɷʯʚʭʁʦʉʚʳ 
 
#ʴʢɸʍʫʲNCʳȹ3D-CAD 
#NCP¸ʴíUɧ�Gɜ 
#šŦȏ¸¤ɜ 
 
#ȼ_NȽɃɪȼ�&ZȽɡ 
 



ȏ¸¤˕ǄƭșŰ¤ɝǝȮ�

! àŝɛ���� 
" ǄƭșŰðǀƘʹʾp 

! Ə�ʲ6ʳȹƏ�ʲ6ʳȹȦ�ä�ʲ2ʳȹɹʧʃʲ2ʳ 
! 6ÂȚɘ]Ē��ɝ11pɄ¡ÂǽƳ 
! ť�ȹ4pǽƳȹ4pǅ;ȹ�Ô3Âɘ7pɄǽƳ 
! �wſ/əoġɜȼHeŘZĹVȽɄPɯɔɑ 

" P¸ðǀɝǺ�ZʮʮʮȼʢɸȽɃɪȼʢɸʍʫȽɡ 
! 5ǷCNCȹCAMȹȩĀǐ3Dś¡zȹǬƗ§P¸Łȹ 

! ǝȮʮʮʮðǀɝƤïʮʮʮȼÜɌȽɝƤï 
" Ȧ�ä�ƘǅÎ 
" Łķ¸)¢ưȹɷʯʚʭʁʦʉʚɝƦö�



ʼȹǶŁəɛɔɑȼʆʯɽʉʍʡʯʓʯȽ�

��ɝðǀƲəɌɗȼ'ɰŴ÷ɍɃȽɰŻɬ 
ȥɌȿ��ɣɚȼɂɧɌɮȿʰȽ�



WA-75/CERNȸʆʯɽʉʍʡʯʓʯ 
ȸȸȸȸȸȸȸȸʲ�ȶ=zəɝAoșŰʳ�

�ļˁÀ50mmɝȟȚɘ20Kgɝc�Ĵ
ĭɰ��¹lɜǇȣɜ 
ȸȸȸȸȳUɌȹc�Ĵ
ĭɝ#ƭƗÇɰ10µ˔�Cɘǜɥgɬ 
ǶŁəɛɔɑ���ȹr}ɝe©ɰòɌGɫÌɅhɇɬ�

CERNðǀȞɝǕǒɘɞ 
ǄƭɝÀɧƗÇɧ¢ťɏɎ�

�ȶ=zɝ�ĩǕǒɘ 
ȸőnɄƠƋʮǞē 
ȸȸǷhʒɵʂʭɼɞɍɢɗƷ) 
ȸȸ�ǈȊvɞ�ȶ=zɄĊƣ 
ȳUǗȴɘ�ǈȊɄ�Ž 
ȸÎÇǒƓɝǉƾəɌɰŰǉ 
ȸ�ăjƵɛȊFɰ�ɍǕǒɜ�Ģ�

ƢİˁPǿzɝʖʯʡÎÇɜnɯɏɑǇȣɛȳUɘ10µmɰ¢ťȹ�ÔĒ{ɝ¢ȴɜ*ũ�

�ȶ=zɝʑɵʒɵɰ�ɠ�



ʆʯɽʉʍʡʯʓʯȼƪǫȽ�

! �ĩǕǒɞ�ȶ=z 
" šŦFżʮʮʮc�Ĵ
ĭɰ*ɔɑƝƖ�¢ȴ 

! Ɨ§ŁķɝƠƋʮǞēðǀɰ¡źɊɏɑȿ 
! őnɰȓɁɬʮʮʮʮ�ȶ=zɘƗ§ƠƋðǀɰż1 

" �ȶɝðǀƳ�Ʉpi±ɜīɗ]ÂȚ¢�÷¬ 
! áƵǗȴɘ�Žąɰ�ɫǭɁɬ 

" ÎÇǒƓɜñɇƾɓȹȅǥƽɝəɅɜɞ�ăj
ƵɛȊvɰ�ɭɬɩɀɜǕǒ�ĢȹȵáƵɛǄƭ
ɜ 

! CERNəɝƎ�ʮʮʮpi±ɝWɓʰ 
" CERNɄ)ɔɑǄƭɰ�{ɬáƵ 
ȸȸȸȸɐɝÔɧCERNəƎ�ʮʮʮ�



E872/FNALȸ˟˩ˡ˨˛˟˙˩˥˗˜ˤ˪˛ˣ˦˚˝ �̨

CORUS¢ȴʷCERNəƎ�ɘ 
˟˩ˡ˨˛˟˙˩˥˗˜ˤ˪˛ʍʧʉɸʯɝ¢ũZ 
 
˥˗˜ˤ˪˛ēHɝŁķZɰ¢ťȹĜĩɝWɓ�

0.5mmɝ˟˩ˡ˨˛˟˙˩˥˗˜ˤ˪˛ɰ 
ȸȸȸȸÁƿ	ɢȹʁʯʍţɜɍɬ 
ʁʯʍɰ´ţɜȋƭɌȹ 
ȸȸȸƽȦƖ�ɝǾȅ#ƭɰĸEɍɬ�

�ʐʥʯʍʨʑɝŵĀĸEɜëO�



OPERAʲȗ�ƩʐʥʯʍʨʑúU¢ȴ �r

ECCʣʂʥʯʩɰº�ɛ 
�ţɜȋƭɌȹ�ăɘɅɬ 
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