
Ѽᶥ ⱥ /˹ᶥ  

 ̝(Dec. 19, 2011) 

Ѽ  ɩ12/12  

   -  : Ḹ  

       * ֺ Ḹף 

       * Ћ̱ ̀ רֻ . Ą ֺ . 

       * 4 , 10   Ą 2 . 

 

   - ˹ᶥ . 

       *  ( , ) Ḹ. 

       * Free Discussion. 

 

   - ˹♥ . 

       * .  

       * Recommendation 12 EC ї  . 



 ̝(Dec. 19, 2011) 

 

    * (1) : RSE   

         - iLCGT Ồ  2015.11  

         - RSE 8 , RSE 4   

         - Ồ 2016.8 

         - bLCGT Ồ 2018.8 (̊Ѽ  +1₴4 ) 

 

  * (6) : RSE   

        - iLCGT Ồ   2015.11 

        - RSE 8  

        - Ồ 2016.5 

        - bLCGT Ồ 2018.5 (̊Ѽ  +1₴1 ) 



 ̝(Dec. 19, 2011) 

EC  

    * 12/19ӫѼ ̝ ʴ Ḹף 

         - 2 ᾍ . 

         - ֻ . 

          Ą ↓ ᵂ , ὦ רׄ . 

         - Ồ . 

 

  * ˔  

        -  2013₴↓ ï 2016₴↓,  2017₴↓ . 

2017₴↓  ô Ồô .  

2 ᾍꜘ֯  

 - 2016₴↓ʴ Ћ ̸ Ὀ˓ 

 - RSE(2017₴↓) ô Ồô 

 



 ̝(Dec. 19, 2011) 

  



 ̝ Ѽᶥ ⱥ  

 ̝(Dec. 19, 2011) 

Ѽ  ɩ12/5  

   -  : Ḹ  

       * ֺ Ḹף 

       * Ћ̱ ̀ רֻ . Ą ֺ . 

 

   - Ẏ ᵂ . 

       * 4 . 

            (1) Ὀ ♥ 1₴ (2014₴↓) . Ą ὑ.  

            (2) iLCGT ̬ .  

            (3) ₡ RSE . 

            (4) .  

 

   - ֝ . 

       * Recommendation 12 EC ї  . 

Ѽᶥ  



 

 ̝(Dec. 19, 2011) 

 ̸( ) 

    - Ồ .   

    - ֺ ⱳ ᷂ ʣ. 

          * ↓ . Ϸ .  

          * ͒Ἥ (͜Ѽ♥, ʱѦ̸ (ר . 

          * . 

 

   -  :  , ₲ /  

   - ֺ ⱳ . Ą ˹ᶥ .     

Ẏ  ( ὑ) 

Ồ , Ẇ (ʥ֯ ) ᶦ, ֯  ר



 ̝(Dec. 19, 2011) 

 
 

(1)  ͈Ą 

iLCGT  (2015/11)  

bLCGT  (2018/6)  



 

 ̝(Dec. 19, 2011) 



 (1/3)  

 ̝(Dec. 19, 2011) 

   

              : Stack-BĄType-A / ѧ Type-A 

       ʴẔὙϽἶ  : Stack-BĄType-B / ѧ Type-B / Stack-B  

 

     -  ѧ Type-A   

            ⱳ .  

            ₲ Ồ . 

             ɪ: Type-A ѩ .ɭ 

     - ʴẔὙϽἶ  ѧ Type-B  

            ⱳ .   

            ₲ Ồᾜ . 

            (ɪ?) : Type-B ↓. 

      -  ʴẔὙϽἶ  ( ↓) ♥ Stack-B  

            ⱳ . 

            ᶦ(?) : Stack-B ק̭ ὄὑ↓, ר . 



 (2/3 )  

 ̝(Dec. 19, 2011) 

₲    

       iLCGT(FPMI) ♥, RSE /  

 

     - RSE   ( RSE 8 , RSE 4 ) 

             (Type-A/ ) Ѽ  

            ₲ ᵂ ї .֯ 

            Type-A , /̭ ʱ ̸ . 

            CSIRO ̓ , /  

       ḹ PֻRM Ҳ 1ᶥṔ . 

               . 

 

   - RSE  ( RSE 8 ) 

            RSE/ RSE ˘↓ . 

            RSE Ồ♥, ̭ Ήѩ ᶩ . 

                

 

 



 (3/3 )  

 ̝(Dec. 19, 2011) 

ʥ֯ ,ɪ ὑ˗  

   - Њ  ר

       * CSIRO ̸ ͒ ʴ.  

            ʝΒ  :  ʝ. 

       *   : ITM ᶮК (or LIGO ), ETM LIGO  

             Flat-7km ֻ , Green coating ᶩ ? 

 

  - Stack-B ר  

ק̭ *       ὄὑ↓, ר Ӧѝ ? 

 

  - ̭ ʥὑר(?) 

      * ¼ ὕ  Ą ὕ ,  

      * Type -A + ̭ ֻ , ᷂ ѧ . 

 

  - é̀.  

                

 

 



 

 ̝(Dec. 19, 2011) 

 

 

˗ὕ ,͜ ў , ѫ / ͔ . 

 

? , ? 

        Ồ , iLCGT ̬ ,  

 

֛ Β .  

  ⱳ ꜘ . 

 

Ҋ ḹ  ֻĄ  or . 

 

                

 

 



 

 ̝(Dec. 19, 2011)  

[ ]  

   24₴↓  ѹὈ  ˓

   25₴↓12  Ὀ ˓

   26₴↓9  iLCGTὈ˓ 1  

   28₴↓  bLCGTὈ˓ 

   ₳ 28₴↓  /  

[ ]  

    25₴↓  ѹὈ  ˓

    26₴↓  ₲ Ὀ(˓*)  

    ₳ 29₴↓  bLCGT / (**)  

 

      (*) ԝὃ 

      ♥  

      (**) ֯ ѼΏ  

     



Master Schedule Update  

 ̝(Dec. 19, 2011)  

2011  2012  2013  2014  2015  2016  2017  

bLCGT 

 

 

 

iLCGT 

 

 

 

OBS 

 

 

 

Previous Plan 

Updated Plan 

2012  2013  2014  2015  2016  2017  

bLCGT 

 

 

 

iLCGT 

 

 

 

OBS 

 

 

 

ѹ
Ὀ

 ˓

₲
 

Ὀ
 ˓

2018  



(1) : 2014 ₴↓  

 ̝(Dec. 19, 2011) 

ѹ♥ 1₴  

   - ϼ Ḩ ˗ Ḧ Ѱ. ă ▌  

       * ẎḌ ᴜ( ) , 

          ʺ ᴜ Ὀ˓ ⱳ .  

       * ̲ ⱳ  ï ♥ iLCGT . 

 

   -  ( ) 

      * Ḩ ⅜ : X-arm Ą ʴẔ Ą Y-arm . 

      * iLCGT /bLCGT Ӣѩ Ћ . 

      * ֿ  

   * MC ѧ . 

           ĄЊᾑϽἶ . 

               ϼ ṑ ρ ⱳ. 

 

   - ρ( ὄЋ) ͪ . 

       



(1) : 2014 ₴↓  ( )  

 ̝(Dec. 19, 2011) 

    - ֺ רֻ . 

      * ̭  : ̸    

                  2014₴↓ ѧ ρὈ˓ Ą ֯ . 

      *  : ʴẔὙ Ὀ˓♥ Ồ 

                     Ą , 3̱ . 

                   MC ѧ . 

      * Ͻ , ЊїᾑϽἶ  : 2014₴↓ ѧ ρὈ.˓ 

                     Ą Ͻἶ Ồ MC Ͻїᾑ 2 . 

                          ᾚЊ . 

      * ʺ₲ , ҞϽἶ  :  

                     2014₴↓ ὑ,  

                     Ͻ ֝ ї .ͪ  

      * ( ы ),  :  

                     2014₴↓ ֝♬ ͪἭ ʝ . 

      * ᷂ ₲ ṑ רֻ :  ֝ . 



(2) : iLCGT ̬  (1/5)  

 ̝(Dec. 19, 2011) 

iLCGT ̬ ӓ 

   -  

      *  

          ϼ Ḩ ˗ . 

          ᶮК ѧ 3km₲ ϐ  

            ὕ  Ą Ћ̱ қ . 

          ֝♬ ʝ  

      , ♬ .  

       *  

          Ḩ 3km ₡ FPM₲ . 

          Ὀ ♥1₴ӭ♥(2014₴9 ) 1 ↓ . 

          ᷂ ы .      



(2) : iLCGT ̬  (2/5)  

 ̝(Dec. 19, 2011) 

    -  

         * 2014₴↓ ʺ ᶅ Ὀ˓. 

              Ὀ 1₴♥ 

              Ὀ˓ ӭ₴♥ 

              Ὀ˓ 3 ♥. 

 

         * ʣ ̏ . 

               iLCGT  

               2014₴↓ ὑ. 



(2) : iLCGT ̬  (3/5)  

 ̝(Dec. 19, 2011) 

    -  

        (A) iLCGT̬ ̂ ӭ₴ . 

              *  2014₴9  Ą 2014↓  (2015₴3 ). 

              * ₲  ὕ 3 . 

        (B) iLCGT̬ ̂ . 

              *  2014₴9  Ą ͈ 2015₴9 . 

              * ₲  ὕ 15 . 

              * bLCGT ד (Ћ̱ 1₴ Ҳ). 

              * 2014₴↓ ὑ ⱳ ?? 

        (C) 2014₴↓ ̲ ₲ , iLCGT . 

              * iLCGT(₡ 3kmFPM) bLCGT ׄ . 

                 ʴ ⱳ iLCGT ⱳ  

                 ˗ Ҙ ᾛ , bLCGT ὕ . 

              * 2014₴↓ ד ὑ ⱳ . 

                   (2015₴3  MI, 2015₴? FP )         

   

 



(2) : iLCGT ̬  (4/5)  

 ̝(Dec. 19, 2011) 

     

       (D) iLCGT . 

             * ₡ ₲ Ҳ̸ . 

             * ₡ Ҳ̸ bLCGT . 

             * ʴ ⱳ iLCGT ⱳ  

                 ˗ Ҙ ᾛ , bLCGT ὕ . 

             * 2014₴↓ ד ὑ ⱳ . 

             * ₡ RSEҲ̸ .              

   

 



(2) : iLCGT ̬  (5/5)  

 ̝(Dec. 19, 2011) 

  ,̀ (̲↓ )   

       - iLCGT ʴ ↓ ᵂ ?  

         Ą ᵂ .  

             bLCGT ׄ Ҙ Ϯϼ. 

             Ѯ . 

             iLCGT ₡ RSE Ҙ ї ♅ . 

 

       - ʴ ? 

         Ą . 

             Ӣў , ʴ ὑ ӓ.  

             ᵂ ї , Ὀ ↓ ׄʣ. 

             ↓ ₲ ὄὑ↓ Ҳ̸ . 

   

 



(3) : ₡ RSE ̬  

 ̝(Dec. 19, 2011) 

₡ RSE  

   -  

      * iLCGT♥ PRM,SEM ₡ 

         RSE₲ Ҳ̸ . 

      * ̭ Ѽ̊Ẇ Ћ ѝ(  

ד           ) Ὀ˓ . 

      * ♥ ӭ̭  Ą Ћ̭  . 

 

  - ᵂ  

      * ʥ ὑר 

          iLIGO ̓ ḹ  ֻ : Flat-7km, Green . 

          ᶮК            : ₳ . 

          CRIRO ̸ Ẏʡẑ. 

      * , . 

          Њᾑ П ⱳ , ₡ RSE ѝ . 



(3) : ₡ RSE ̬  

 ̝(Dec. 19, 2011) 

    - ₡ RSE ̬  

          * bLCGTὕ ʴ ₡ RSE Ѯ . 

          * ₡ RSE ḹֻ ֺ Ѯ . 

 

    -  

        (A) . 

             * CSIRO  (GreenϽ ) ̓ . 

             * bLCGTֻ . 

 

        (B) ₡ RSE  

             * iLCGT♥ ₲ Ҳ̸ . 

                   2016₴↓ѧ ̓ ֯ . 

                 ₲ TBD. 

                    iLCGT , ,  

                    ̭   .רֻ



(4) :  

 ̝(Dec. 19, 2011) 

iLCGTѧ  

       ЊᾑϽἶ  (  + Type-B Payload) . 

 

   : ₡ RSEѼ♥  Type-B . 

          : bLCGT ( ʴ ) . 

    

    (A) ר ᵂ ḹ  ֻ-> bLCGT . 

    (B) ר ḹ ֻ

        -> ↓ ꜘ ( Ҙ ї ֯ ḹ)ֻ 

        . 

    (C) Ћ ḹ  ֻ-> . 

 

ר *      ͔( ר ק̭ , ὄὑ↓ר ) 

             Ą . 



iLCGT commissioning  

 ̝(Dec. 19, 2011) 

Cryogenic system test  

     - Cryostat + Rad. shield duct  

- Cryo-cooler 

- Cryogenic payload (optional) 

Type -Cô system 

     - Test mass and  

   Core optics (BS, FM,..) 

     Silica, 10kg, 290K 

- Seismic isolator 

    Stack + Type-B Payload 

ETM 

ITM 

Y
-a

rm
 

X-arm 

ITM ETM 

BS 

Dummy  

  Plate MC 

iLCGT configuration  
  - Room-temp. test masses 

    suspended by Type-Cô isolators 

  - 2.94 km arm cavities 

  - Fabry-Perot Michelson 

  - Low laser power (~3W)  

Type -A isolator  

    full -system test  

     - Room-temp. test  

   Sapphire (?), 30kg, 290K 

- Tall seismic isolator 

    IP + GASF + Payload 

(No SEM) 

Cryostat + 

Type-Cô isolator 

Shorter arm  

length by 56m 



bLCGT commissioning (1)  

 ̝(Dec. 19, 2011) 

ETM 

ITM 

Y
-a

rm
 

X-arm 

ITM ETM 

BS 
PRM MC 

bLCGT (RSE1, RSE2)  
  - Room-temp. test masses 

  - 2.97 km arm cavities 

  - RSE with power recycling 

 - VIS upgrade for core optics 

Cryogenic test mass  

     full system test  

     - Cryogenic test mass 

   Sapphire, 30kg, 20K 

- Type-A isolator 

- Cryostat + cryo-cooler 

Type -Cô system 

     - Test mass  

    Silica, 10kg, 290K 

- Seismic isolator 

    Stack + Type-B Payload 

SEM 
Type -B system  

     
- Core optics (BS, RM ,é) 

     Silica, 10kg, 290K 

- IP + GASF + Payload 

- Stack for aux. optics 



bLCGT commissioning (2)  

 ̝(Dec. 19, 2011) 

ETM 

Y
-a

rm
 

X-arm 

ITM ETM 

BS 
MC 

bLCGT (Half cryogenic)  
  - ETM: Cryogenic (20K) 

  - ITM:  Room temperature  

  - 3 km arm cavities 

  - RSE with power recycling 

Cryogenic test mass      

- Cryogenic test mass 

   Sapphire, 30kg, 20K 

- Type-A isolator 

- Cryostat + cryo-cooler 

Type -Cô system 

     - Test mass  

    Silica, 10kg, 290K 

- Seismic isolator 

    Stack + Type-B Payload 

PRM 

SEM 

ITM 

Type -B system  

     
- Core optics (BS, RM ,é) 

     Silica, 10kg, 290K 

- IP + GASF + Payload 

- Stack for aux. optics 



bLCGT configuration  

 ̝(Dec. 19, 2011) 

Type -A system  

     
- Cryogenic test mass 

   Sapphire, 30kg, 20K 

- Tall seismic isolator 

    IP + GASF + Payload 

Type -C system  

     
- Mode cleaner 

     Silica, 1kg, 290K 

- Stack + Payload 

ETM 

ITM 

Y
-a

rm
 

X-arm 

ITM ETM 

BS 

SEM 

PRM MC 

bLCGT configuration  
  - Cryogenic test masses 

  - 3 km arm cavities 

  - RSE with power recycling 

Type -B system  

     - Core optics (BS, RM ,é) 

     Silica, 10kg, 290K 

- IP + GASF + Payload 

- Stack for aux. optics 



Observation runs  

 ̝(Dec. 19, 2011) 

Step -by -step commissioning plan  

     Ą Observation or engineering run is planed at each step. 

            - Test of full detector system including a data -processing. 

            - Detector characterization on long-term stability.  

            - Development of data-analysis pipelines. 

Tight schedule  

     - First priority is to operate LCGT with the final configuration. 

     - Refrain from spending too much time for the intermediate runs.  

Observable range for NS binary inspiral  

 

 

 

  

 

   

 

iLCGT                 29 Mpc     FPM, Low power, 10kg Silica, Temp: 300K 

Half cryogenic     89 Mpc     RSE, Low power, 10kg Silica, Temp: 20K + 300K 

Final bLCGT       273 Mpc    RSE, High power, 30kg Sapphire,  Temp: 20K 

   

 

(Source at optimal direction, Threshold : SNR 8) 

 

  

 

   

 

Fundamental noise limit 

   

 



Sensitivity  

 ̝(Dec. 19, 2011) 

By K.Somiya 

   

 



 

 ̝(Dec. 19, 2011)  

LCGTЋ̱ . 

 

ֺ ⱳ  

   - ֺ  

        * ̲ Ὀ ◐  ( ). 

               ( , Ḩ , , ὕ ,  

                                  , ) 

        * External Review Document Кὦ. 

 

 Ћ̱ ᾍ ѝ ֯ ӓ . 

 

  ( )   

      External Review, Program Advisory Board  

רֻ -          Ћ̱ . 

         - ֺ ὑ .       



 

 ̝(Dec. 19, 2011)  

LCGTЋ̱ . 

 

       

   

 

 

       

 Ћ̱ 

 

 

       
  Ὀ ὑ 

       

  Ћ̱  

       

- Е̱ ὕ ̝. 

- Ћ̱ Е̱ӓ ⱳ . 

       

-  

-  

       



Ḹ  

 ̝(Dec. 19, 2011)  

LCGTЋ̱  

       ╛  

  Ћ̱ ֺ ὑ 

   ᾍ . 

  bLCGT Ћ̱ ֻ 

ר    ʣ ὑ ֺ ᾍ ֿ 

   ֺ 10Ή ↓ ὄ  

ֿṲ 

   Ѽ♥ ͜ Ḹ ד  

┴ LCGT Ћ̱ ᾍ ֯ ӓ ὑ  

   ̝ ₡ ├ ᵂ ї    

   ↓ ᾍ ὑ ͔   ͔

   Ḹף Ẳ  

SEO ʴⱲ ⱳ ꜘ EC  

   ├ ᵂ ᾍы  

 

       



 ̝(Dec. 19, 2011) 


