
! "#$%&'(" #)*+ LHC 
! "#$%&'( )*+,-./0,1( 2/$34'/5µ#060 7#8µ90 :;4'0<60 (Large Hadron 
Collider, LHC) #<0-+ +3-05( 0- #*+,=.#+ #0>4$#+#( *'/ 3-0>0-( %&&'( 
#*+,-./0,1( >6( 81µ#4- ;#0 >.#+ *4'8#$$<8#+. ?8,58', @ A=8@ *'&= 8/.0% 
*-4%$#+ -35µ- /B@&5,#4#( #0>4$#+#( 8# 8/$34'=8#+( 3'8µ+390 -3,<060.  );9 
3-+ *'&&% .450+-, /*%4.#+ >0,'0' #0;+-C>4'0 $=46 -*5 D>µ-,- -8C-&#<-( 8# 
8.>8@ µ# ',,+;1*',# µ*'4#< 0- *4'3=B#+ -*5 -/,>( ,+( 8/$34'=8#+( 8# *'&= 
/B@&>( #0>4$#+#(. )0 5B@ 0>60 *#+4-µ-,+390 ;#;'µ>060 3-+ D#64@,+390 
#µE-D=08#60, @ !µ%;- 7+-.#<4+8@( :8C%&#+-( ,'/ LHC (LHC Safety 
Assessment Group, LSAG) -0-0>68# ,@0 -0%&/8@ *'/ #<.# 3%0#+ ,' 2003 @ 
!µ%;- "#&>,@( :8C%&#+-( ,'/ LHC, *'/ -*-4,+F5,-0 -*5 -0#G%4,@,'/( 
#*+8,1µ'0#(. 
 
H LSAG #*+E#E-+90#+ 3-+ #*#3,#<0#+ ,- 8/µ*#4%8µ-,- ,@( >3D#8@( ,'/ 2003, 
5,+ '+ 8/$34'=8#+( 8,'0 LHC ;#0 34=E'/0 3-0>0- 3<0;/0' '*5,# 3-+ ;#0 
/*%4.#+ 3-0>0-( &5$'( -0@8/.<-(. !,,+;1*',# µ*'4#< 0- $<0#+ 8,'0 LHC @ 
A=8@ ,' >.#+ 1;@ 3%0#+ *%4- *'&&>( C'4>( 3-,% ,@ ;+%43#+- F61( ,@( H@( 3-+ 
,60 %&&60 -8,4'0'µ+390 86µ%,60. I >3D#8@ ,@( LSAG #&>$.D@3# 3-+ 
#*+3/49D@3# -*5 ,@ )*+,4'*1 )*+8,@µ'0+31( J'&+,+31( (Scientific Policy 
Committee) ,'/ CERN, µ+- 'µ%;- #G6,#4+390 #*+8,@µ5060 *'/ ;4- 
8/µE'/&#/,+3% *4'( ,' 2/µE'=&+' ,'/ CERN. 
 
J-4-3%,6 8/0'B<F'0,-+ ,- E-8+3% #*+.#+41µ-,- ,@( >3D#8@( ,@( LSAG. 
K*'+'( #0;+-C>4#,-+ $+- *#4+885,#4#( *&@4'C'4<#( µ*'4#< 0- -0-,4>G#+ 8,@0 
<;+- ,@0 >3D#8@ 1 8,- 8.#,+3% ,#.0+3% %4D4- 8,- '*'<- -0-C>4#,-+. 
 
,*#µ(-./ "-)0+'/ 
! LHC, 5*6( 3-+ %&&'+ #*+,-./0,>( 86µ-,+;<60, #*-0-;@µ+'/4$#< ,' C/8+35 
C-+05µ#0' ,60 3'8µ+390 -3,<060 8# #&#$.5µ#0' #4$-8,@4+-35 *#4+E%&&'0, 
µ# 83'*5 ,@0 &#*,'µ#41 µ#&>,@ ,'/. !+ 3'8µ+3>( -3,<0#( #<0-+ 86µ-,<;+- *'/ 
;@µ+'/4$'=0,-+ 8,' >G6 ;+%8,@µ-, µ#4+3% -*5 ,- '*'<- #*+,-.=0'0,-+ 8# 
,-.=,@,#( *'&= µ#$-&=,#4#( -*5 -/,>( *'/ µ*'4#< 0- #*+,=.#+ ' LHC. I 
#0>4$#+- 3-+ ' 4/Dµ5( µ# ,'/( '*'<'/( CD%0'/0 8,@ H@ >.'/0 µ#,4@D#< 8# 
*#+4%µ-,- ,60 ,#&#/,-<60 70 .45060. I A=8@, 8,- ;+8#3-,'µµ=4+- .450+- 
*'/ >.'/0 *#4%8#+, >.#+ ;@µ+'/4$18#+ 8,@ H@ ,58#( 8/$34'=8#+( 58#( 
µ*'4'=0 0- *-4%$'/0 #3-,'µµ=4+- *#+4%µ-,- 8-0 ,'0 LHC – 3-+ ' *&-01,@( 
µ-( -35µ- /*%4.#+. !+ -8,4'05µ'+ *-4-,@4'=0 8,' 2=µ*-0 >0- ,#4%8,+' 
-4+Dµ5 µ#$%&60 -8,4'0'µ+390 86µ%,60 *'/ 3-+ -/,% ;>.'0,-+ 3'8µ+3>( 
-3,<0#(. L' 2=µ*-0 #3,#&#< *%06 -*5 10 ,4+8#3-,'µµ=4+- *#+4%µ-,- 8-0 
-/,5 ,'/ LHC 3%D# ;#/,#45&#*,'. I *+D-05,@,- $+- '*'+-;1*',# #*+3<0;/0@ 
8/0>*#+- >4.#,-+ 8# *&14@ -0,<D#8@ µ# ,+( *-4-,@418#+( ,60 -8,4'05µ60 – 
,- -8,>4+- 3-+ '+ $-&-G<#( -35µ- /*%4.'/0. 
 
1(-2*#-*3(-./ µ'&"+./ *3./ 
I A=8@ ;@µ+'/4$#< µ#&-0>( '*>( 5,-0 '4+8µ>0- -8,>4+-, *'&= µ#$-&=,#4- 
-*5 ,'0 M&+' µ-(, 3-,-34@µ0<F'0,-+ *4'( ,' #86,#4+35 ,'/( 3-,% ,' ,>&'( 
,@( F61( ,'/(. 2/µ*/3090'/0 >0- ,#4%8,+' *'85 =&@( 8# *'&= µ+345 .94'. 
N*'D>8#+( $+- ;@µ+'/4$<- µ+34'83'*+390 µ#&-090 '*90 8,'0 LHC 



-0-C>4'0,-+ 8,@0 ;@µ+'/4$<- 86µ-,+;<60 -*5 ,@ 8=$34'/8@ F#=$'/( 
*46,'0<60 *'/ @ #0>4$#+- 3-D#05( -*5 -/,% #<0-+ 8/$34<8+µ@ µ# ,@0 
-0,<8,'+.@ #05( 3'/0'/*+'= *'/ *#,%#+. !+ -8,4'0'µ+3>( µ#&-0>( '*>( #<0-+ 
*'&= E-4=,#4#( -*5 ',,+;1*',# #<0-+ ;/0-,50 0- *-4-.D#< 8,'0 LHC. 
 
2=µC60- µ# ,+( *&146( 3-D+#46µ>0#( +;+5,@,#( ,@( E-4=,@,-(, *'/ 
*#4+$4%C'0,-+ -*5 ,@0 O#64<- ,@( P-4=,@,-( ,'/ Einstein, @ ;@µ+'/4$<- 
µ+34'83'*+390 µ#&-090 '*90 8,'0 LHC #<0-+ -*-$'4#/,+31. N*%4.'/0 5µ6(, 
%&&#( D#64<#( *'/ -0-µ>0'/0 ,@ ;@µ+'/4$<- ,>,'+60 86µ-,+;<60 8,'0 LHC. 
K&#( -/,>( '+ D#64<#( *4'E&>*'/0 5,+ -/,% ,- 86µ-,<;+- D- ;+-8*-8,'=0 
8.#;50 -3-4+-<-. !+ µ#&-0>( '*>(, &'+*50, ;#0 D- >.'/0 ,' .450' 0- 
*4'8-4,18'/0 =&@ 3-+ 0- ;@µ+'/4$18'/0 µ-34'83'*+3>( 8/0>*#+#(. 
 
J-4’ 5&' *'/ D#64@,+3% ;#0 -0-µ>0'0,-+ 8,-D#4>( µ#&-0>( '*>(, µ#&>,@ ,60 
8/0#*#+90 -*5 ,@ ;@µ+'/4$<- ,'/( ;#<.0#+ 5,+ #<0-+ -3<0;/0#(. !+ 8/$34'=8#+( 
8,'0 LHC ;+-C>4'/0 -*5 ,+( -0,<8,'+.#( ,60 3'8µ+390 -3,<060 µ# 
-8,4'0'µ+3% 89µ-,- (5*6( @ H@) 8,' 5,+ ,- 86µ-,<;+- *'/ ;@µ+'/4$'=0,-+ 
8,'0 LHC 3+0'=0,-+ *'&= *+' -4$% -*5 ,- -0,<8,'+.- *'/ ;@µ+'/4$'=0,-+ 8,+( 
3'8µ+3>( -3,<0#(. !+ 8,-D#4>( µ#&-0>( '*>( µ*'4#< 0- #<0-+ @&#3,4+3% 
C'4,+8µ>0#( 1 '/;>,#4#(. :0 >.'/0 @&#3,4+35 C'4,<', D- -&&@&#*+;4%8'/0 
µ# ,@0 8/01D@ =&@ 3-+ D- 8,-µ-,18'/0 3-D9( ;+-*#40'=0 ,@0 H@, 
-0#G%4,@,- -0 ;@µ+'/4$1D@3-0 -*5 3'8µ+3>( -3,<0#( 1 ,'0 LHC. L' $#$'05( 
5,+ @ H@ #<0-+ -35µ- 8,@ D>8@ ,@( -*'3&#<#+ ,@0 *+D-05,@,- ;@µ+'/4$<-( 
µ#&-090 '*90 -*5 3'8µ+3>( -3,<0#( %4- 3-+ -*5 ,'0 LHC. :0 '+ 8,-D#4>( 
µ+34'83'*+3>( µ#&-0>( '*>( #<0-+ -C54,+8,#(, @ -&&@&#*<;4-8@ µ# ,@0 H@ D- 
#<0-+ *'&= -8D#01(. :/,>( *'/ D- ;@µ+'/4$'=0,-0 -*5 ,+( 3'8µ+3>( -3,<0#( 
D- ;+-*#40'=8-0 .64<( 3-0>0- *45E&@µ- 5&@ ,@ H@ #09 -/,>( *'/ D- 
*-4%$'0,-0 -*5 ,'0 LHC D- *-4>µ#0-0 #$3&6E+8µ>0#( 8,@ H@. :&&% 
/*%4.'/0 -8,4'0'µ+3% 89µ-,- 8,' 2=µ*-0 *'&= *+' */30% -*5 ,@ H@. 
:8,>4#( 0#,4'0<60 1 %8*4'+ 0%0'+ D- -3+0@,'*'+'=8-0 µ#&-0>( '*>( *'/ D- 
;@µ+'/4$'=8-0 '+ 3'8µ+3>( -3,<0#(. I 8/0#.1( =*-4G@ ,>,'+60 */3090 
-8,4'0'µ+390 86µ%,60, 5*6( 3-+ @ H@, -*'3&#<#+ ,@0 *+D-05,@,- 
;@µ+'/4$<-( #*+3<0;/060 µ#&-090 '*90 8,'0 LHC. 
 
Strangelet (3"2%4'+5 6&5) 
Strangelet #<0-+ ' 54'( *'/ >.#+ ;'D#< 8# µ+34'83'*+3% 8/886µ-,9µ-,- 
«*-4%G#0@(» =&@( @ '*'<- 8/$34',#<,-+ -*5 8.#;50 ,'0 <;+' -4+Dµ5 ,4+90 
(-*5 ,- >G+) D#µ#&+6;90 86µ-,+;<60 ,@( =&@(: %06 3'/%43, 3%,6 3'/%43 3-+ 
*-4%G#0'/ 3'/%43. 2=µC60- µ# ,+( *#4+885,#4#( D#64@,+3>( µ#&>,#(, -/,% 
,- 8/886µ-,9µ-,- µ*'4'=0 0- µ#,-,4-*'=0 8,@ 8/01D@ =&@ 8# 
#3-,'µµ/4+'8,% ,'/ ;#/,#4'&>*,'/. :&&% µ1*6( #<0-+ ;/0-,50 -/,% ,- 
8/886µ-,9µ-,- 0- -&&@&#*+;4%8'/0 µ# ,@ 8/01D@ =&@ 3-+ 0- µ#,-,4>B'/0 
,@0 ,#&#/,-<- 8# *-4%G#0@ =&@; :/,1 @ #49,@8@ #<.# ,#D#< *'&= *4+0 ,@0 
&#+,'/4$<- ,'/ 2.#,+3+8,+3'= E*+,-./0,1 P-4>60 Q50,60 (Relativistic Heavy 
Ion Collider, RHIC) ,' 2000 8,+( IJ:. "<- µ#&>,@, #3#<0@ ,@0 #*'.1, >;#+G# 
5,+ ;#0 /*14.# 3-0>0-( &5$'( -0@8/.<-(, 3-+ ' RHIC &#+,'/4$#< *+- $+- 8 
.450+- B%.0'0,-( $+’ -/,1 ,@0 *-4%G#0@ =&@ .64<( #*+,/.<-. 2,' µ>&&'0, ' 
LHC D- &#+,'/4$18#+ µ# ;>8µ#( E-4>60 +50,60, 5*6( -34+E9( ' RHIC. I 



#0>4$#+#( *'/ D- -0-*,=G#+ ' LHC D- #<0-+ µ#$-&=,#4#( -*5 ,+( -0,<8,'+.#( 
,'/ RHIC 3-+ -/,5 ,' $#$'05( 3%0#+ -35µ- *+' -*<D-0@ ,@ ;@µ+'/4$<- -/,1( 
,@( *-4%G#0@( =&@(. )<0-+ *'&= ;=83'&@ @ 8/886µ%,68@ -/,1( ,@( =&@( 
8,+( *'&= /B@&>( D#4µ'34-8<#( *'/ -0-*,=88'0,-+ 8,'/( #*+,-./0,>( 3-,’ 
-0-&'$<- µ# ,@ ;/83'&<- ;@µ+'/4$<-( *%$'/ µ>8- 8# F#8,5 0#45. )*+*&>'0, @ 
8/$3>0,468@ ,60 3'/%43 8,'0 LHC D- #<0-+ *'&= µ+345,#4@ -*5 ,@0  
-0,<8,'+.@ 8,'0 RHIC 3%0'0,-( -35µ- ;/83'&5,#4@ ,@ µ#,-,4'*1 ,'/( 8# 
*-4%G#0@ =&@. 2/µ*#4-8µ-,+3%, @ ;@µ+'/4$<- *-4%G#0@( =&@( 8,'0 LHC #<0-+ 
-35µ- *+' ;=83'&@ -*5 5,+ 8,'0 RHIC 3-+ @ -*'3,@D#<8- *#<4- #*+E#E-+90#+ 
,- #*+.#+41µ-,- $+- ,@ µ@ *-4-$6$1 ,@( 8,'0 LHC. 
 
   
78#"&09'/ -'+*6 
7+%C'4#( /*'D>8#+( >.'/0 *4',-D#< 5,+ ,' 2=µ*-0 ;#0 E4<83#,-+ 8,@0 *&>'0 
8,-D#41 ,'/ 3-,%8,-8@ 3-+ 5,+ ;+-,-4-.>( *'/ D- µ*'4'=8# 0- 
;@µ+'/4$18#+ ' LHC *+D-050 0- ,' ';@$18'/0 8# µ+- *+' 8,-D#41 3-,%8,-8@ 
*'/ '0'µ%F#,-+ C/8-&<;- 3#0'= µ>8- 8,@0 '*'<- ;#0 µ*'4'=µ# 0- 
/*%4.'/µ#. :0 ' LHC µ*'4#< 0- *4'3-&>8#+ 3%,+ ,>,'+' ,' <;+' D- #<.# 
*4'3&@D#< -*5 8/$34'=8#+( ,@( 3'8µ+31( -3,+0'E'&<-(. )C’ 58'0 ,>,'+#( 
C/8-&<;#( 3#0'= ;#0 >.'/0 ;@µ+'/4$@D#< *',> 8,' '4-,5 2=µ*-0 ;#0 
-0-µ>0#,-+ 0- ;@µ+'/4$@D'=0 8,'0 LHC. 
 
1":+5)(-% µ*+;3*&" 
!4+8µ>0#( D#64<#( *4'E&>*'/0 ,@0 =*-4G@ µ-$0@,+390 µ'0'*5&60 *'/ #<0-+ 
86µ-,<;+- µ# -*'µ'06µ>0' µ-$0@,+35 C'4,<' (E54+' 1 05,+' *5&'). :/,>( '+ 
D#64<#( /*';#+30='/0 5,+ @ =*-4G@ µ-$0@,+390 µ'0'*5&60 µ*'4#< 0- 
';@$18#+ 8# ;+%8*-8@ ,'/ *46,'0<'/ 5*6( #*<8@( 5,+ ,>,'+- µ'05*'&- >.'/0 
*'&= µ#$%&@ µ%F- $+- 0- µ*'4>8'/0 0- ;@µ+'/4$@D'=0 8,'0 LHC. J-4’ 5&- 
-/,%, #%0 ,- µ-$0@,+3% µ'05*'&- >.'/0 -43#,% µ+341 µ%F- $+- 0- 
;@µ+'/4$@D'=0, '+ 3'8µ+3>( -3,<0#( *'/ E'µE-4;<F'/0 ,@0 -,µ58C-+4- ,@( 
H@( D- ,- #<.-0 1;@ ;@µ+'/4$18#+ 3-+ @ H@ D- ,- #<.# #$3&6E<8#+ µ# #*+,/.<-. 
)*'µ>06(, @ 8/0#.1( =*-4G@ ,@( H@( 3-+ %&&60 -8,4'0'µ+390 86µ%,60 
-*'3&#<#+ ,@0 #*+3<0;/0@ ;@µ+'/4$<- (-*5 ,'0 LHC) µ-$0@,+390 µ'0'*5&60 
+3-090 0- 3-,-8,4>B'/0 ,- *46,50+-.  


