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Again 7 beams per Tunnel. 

Keiko 



6+7&(&1*878,$&89+&8:*
!"#$%&'()"#* (+&,-)"#+* !'."%/#01*2*3"#%* 4"",56*(#7*

#"',(8*8/#%9:*

;<=6* /9"#$%2')9($8*>*
?59%%+%8*

?@* AB*

;<=6* /9"#$%2')9($8*>*
C59%%+%8*

?@* BA*

./>0'1&'2D*E/*>FG* /6*>*?59%%+%8D*!6*>*
C59%%+%8*

?H* A?*

./>0'1&'2D*E/*>FG* /6*>*C59%%+%8D*!6*>*
C59%%+%8*

?H* AB*

./>0'1&'2D*E/*>FG* /6*>*?59%%+%8D*!6*>*
A59%%+%8*

CI* A?*

./>0'1&'2D*E/*>FG* /6*>*C59%%+%8D*!6*>*
A59%%+%8*

CI* AB*

ET-C = 3 Filter cavities,  
LF-Sagnac + HF-Michelson = only 1 filtercavity, LF has no SR, the 3 mirrors/bs involved in the balanced 
Homodyne detection are considered as suspended from normal suspensions.  



JK'#*L$'5=89M$8*359%%+%*49'5$#$%N*
•  F9%%+%*89M$*4%9)$&*LO*2+'(&1*&+98$P*

•  FG=E/*4$#$2#+%*>*QR25*59%%+%*
– 09"92'*')'9"'L"$*9&*#K'#*89M$*

•  FG=./*4$#$2#+%**
– F'S95'"*89"92+&*89M$*>*BR25*
– ;<=6*'8875$4*>*QR25*

– BR25*>T*?RU*59%%+%*<V*
– V+*891&9W2'&#*2K'&1$*9&*KX#Y*

– 6'&*Z$*1+*$)$&*85'""$%NN**



F9&95'"*59%%+%*89M$8*
•  ["$'8$*8$$*;<*&+#*\%+5*!&4%$'8P*
•  <K98*98*'*8K+%#*8755'%O-*

•  0+*9&*,%9&29,"$D*Z$*2+7"4*1+*'*"9]"$*L9#*85'""$%*
\+%*#K$*FG=./*4$#$2#+%*:******!"#$%#$&'(#()&(*#

Andreas 



F9%%+%*89M$8*+\*W"#$%=2')9#O*

•  ^$"'S$4*#K$%5'"*&+98$*%$_79%$5$&#8P*
•  0+*Z$*2'&*1+*\+%*#K$*85'""$8#*L$'58*#K'#*'%$*
%$8+&'L"$*9&*#$%58*+\*%$8+&'#+%*8#'L9"9#O*

•  E/=W"#$%2')9($8*'%$*@RQA&5D*.`CC*>*BH25*

•  ./=W"#$%2')9($8*'%$*@BBR&5D*.`RR*>*A?25***



0755'%O*+\*59%%+%*89M$8*

•  ;<=6*2+&W17%'(+&*
– E/*4$#$2#+%*X89"92'Y-*QR25*a*@S*BH25*X/9"#$%2')9#OY*

– ./*4$#$2#+%*X89"92+&Y-*BR25*a*?S*A?25*X/9"#$%2')9($8Y*

•  /+%*./*>*0,$$45$#$%*
– E/*4$#$2#+%*X89"92'Y-*QR25*a*@S*BH25*X/9"#$%2')9#OY*

– ./*4$#$2#+%*X89"92+&Y-**NNN***b$,$&48*+&*'%5*2')9#O*
4$891&*XC*+%*A59%%+%8D*59%%+%8*7&4$%*'&1"$NY***



;"<*9"*%"*='",*,0''"'*+0>/*9"*'/?&0'/7*@+-(1/A*

•  F9%%+%*89M$*a*8+5$*498#'&2$*L$#Z$$&*L$'5*'&4*#K$*
L'c$8*a*8+5$*8,'2$*\+%*L'c$8P*

•  b755O*$S'5,"$-*;<=6*E/*F92K$"8+&*4$#$2#+%*
– QR25*59%%+%*49'5$#$%*
– @R25*XNY*498#'&2$*L$#Z$$&*59%%+%*'&4*L'c$8*

– @R25*%'4978*+\*L'c$8*
– <d<!.*>*@5*49'5$#$%*#7L$*

•  e$O*_7$8(+&-*JK'#*498#'&2$*L$#Z$$&*L$'5*'&4*
L'c$8N*
– 67%%$&#*4$#$2#+%8*78$*)$%O*"'%1$*498#'&2$**
– J$*Z'&#*#+*1+*'8*85'""*'8*,+889L"$*

– b9f%'2(+&D*82']$%9&1D*)'2775*X#7L$*2+&472()9#OY*



•   Each tunnel will contain 2 warm 
HF detector arms and 2 cold LF 
detector arms. 

•   Assuming each is 1m in 
diameter.  

• Putting all of them into a single 
tube would require 2.5m 
diameter. 

• Tunnel of 4.5m diameter 
• Might be quite difficult to 

somehow separate the individual 
beams? 

• What is about redundancy? If 
one detectors is upgraded the 
full arm is not available. 

• No Filter cavities considered so 
far. 

• No Sagnac-compatible arm 
cavities considered. They would 
need more space  



•   Each tunnel will contain 2 warm 
HF detector arms and 2 cold LF 
detector arms. 

•   Assuming each is 1m in 
diameter.  

• Tunnel of 4.5m diameter 
• Redundancy is given.  
• Also beams are easy to 

separate. 
• However, need 4 beam pipes. 

• No Filter cavities considered so 
far. 

• No Sagnac-compatible arm 
cavities considered. They would 
need more space  



Tunnel cross-section including 
3 Filter cavities of 70cm diameter 

Side view: tubes, valves and ‘towers’… 


