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1 Introduction 

1.1 Purpose and Scope 

stuff 

1.2 References 

 Stuff 

1.3 Version history 

mm/dd/yy: Pre-rev-v1 draft. 

 

1.4 How to edit this document 

Use the MS Word 2013 file at this link. 

 

1.5 Related documents 

 

1. Recoil Mass (RM): JGW-D1504531. 

2. Earthquake stop screws for optic: 

¶ Short: JGW-D1504355. 

¶ Medium: JGW-D1504354. 

¶ Long: JGW-D1504509. 

3. Payload earthquake stop: JGW-D1504477. 

4. Intermediate Recoil Mass (IRM): JGW-D1504489. 

5. Mirror box (a.k.a. Mirror jig): JGW-D1503789. 

6. Hexagonal cable clamp holder: JGW-D1504530. 

7. Intermediate mass (IM): JGW-D1504490. 

8. Intermediate mass assembly procedure: JGW-T1503907. 

9. Intermediate stage assembly (IM+IRM): JGW-D1504491. 

10. Payload assembly drawing: JGW-D1504493. 

11. Bottom filter assembly: 

https://dl.dropboxusercontent.com/u/99018438/JGW-E1503830-v11.docx
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4531
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4355
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4354
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4509
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4477
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4489
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=3789
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4530
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4490
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=3907
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4491
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4493
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¶ Orientation of Bottom Filter in Type B: JGW-D1503263. 

12. This document: JGW-E1503830. 

13. Spare mirror hanging procedure: JGW-T1604756. 

14. VIS wiki: Installation work information. 

15. Other documents. 

1.6 Pictures of the payload assembly at the site 

1. October 2015: 5th, 6th, 7th, 8th, 9th, 10th, 13th, 14th, 15th, 16th, 19th, 20th, 21st, 22nd,  

23rd, 27th, 28th, 29th, 30th. 

2. November: 2nd, 3rd, 4th, 9th, 10th, 12th, 13th, 16th, 17th, 18th, 24th, 25th, 27th. 

3. December: 7th, 8th, 9th, 10th part 1, 10th part 2, 10th part 3, 14th, 15th, 16th, 17th, 

24th, 25th.  

4. January 2016: 12th, 13th, 20th, 21st, 22nd, 25th part 1, 25th part 2. 

5. February: 

1.7 Reports of the payload assembly at the site 

1. October 2015: 6th, 7th, 8th, 9th, 14th, 15th, 16th, 19th. 

2. November: 

3. December: 

4. January 2016: 

5. February: 

1.8 Assembly of the recoil mass and its pedestal 

 

1. Attach wire breakers to RM. 

¶ On the RM cylinder U00017_424  attach the wire breakers 2×U00015- 434  in the 

grooves on the flats on the sides. 

¶ Use the clamps 2×U00032- 435  and the coated screws 4×ISO 4762 M3× 8 mm. 

http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=3263
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=3830
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4756
http://gwwiki.icrr.u-tokyo.ac.jp/JGWwiki/KAGRA/Subgroups/VIS/VISInstWorkInfo
https://goo.gl/photos/1emitmmWFwMDdUMb6
https://goo.gl/photos/ffXipxFyRTe1u3L8A
https://goo.gl/photos/Shc9e2T7WNMpBhqCA
https://goo.gl/photos/WN71b3Ejuq78kXRT7
https://goo.gl/photos/Y4teQx1pGUGzuT9Z6
https://goo.gl/photos/hTtQDEXZXcdj2bv37
https://goo.gl/photos/JtpcKFvLrDJVLsF29
https://goo.gl/photos/mVroZU1VwuJLCpF67
https://goo.gl/photos/VodCe55XUbxYT7oo7
https://goo.gl/photos/vSpMGxW8gLNLeNM4A
https://goo.gl/photos/FrWanaqvCMPT4mjRA
https://goo.gl/photos/BG9uJkwKHEyaJe6M8
https://goo.gl/photos/og9rzL7px8G7Wtot5
https://goo.gl/photos/cDxkKDYisVyvM8Zy7
https://goo.gl/photos/8k4FKZ3BjhRMJtZa7
https://goo.gl/photos/SrPJ4nhaRDyuDZgD7
https://goo.gl/photos/BD6vChQ8k4HD8KBX6
https://goo.gl/photos/ShJHMskRfNLpnwTFA
https://goo.gl/photos/EVpp6FD8fCiDJLw39
https://goo.gl/photos/1WcwtBHbGLzSvaW66
https://goo.gl/photos/xZKtGMGrgtiQNj1n7
https://goo.gl/photos/XmKfdraERZg1drxJ8
https://goo.gl/photos/Gho3QNkDe35FzuqK6
https://goo.gl/photos/zmRgnAsvLMmY4ii9A
https://goo.gl/photos/Tp7hGwxsY3btVhKR8
https://goo.gl/photos/j9Bjbg9VmLzCqbGu7
https://goo.gl/photos/nJCYoCF9WADrPkXD8
https://goo.gl/photos/54W5oo3gV7jJWEoy6
https://goo.gl/photos/sqTbaQtD3s1adGwQ7
https://goo.gl/photos/S58YLFLd4NL8BPgS6
https://goo.gl/photos/WusK8661ioMRdama7
https://goo.gl/photos/CTGGV9FdFW25Buti9
https://goo.gl/photos/Vp3CDGqtfCbNbU1w7
https://goo.gl/photos/rrBu3J6fVn9iyjgDA
https://goo.gl/photos/5zz1wJVJWzLTxqrP9
https://goo.gl/photos/3MQSJRft9ixqgSdq9
https://goo.gl/photos/emTk474Q4sxsz2s8A
https://goo.gl/photos/ddyjKbLSudSCRELd8
https://goo.gl/photos/szqcsn7ysdKB8d9MA
https://goo.gl/photos/p9h1RT7nq35jGCrNA
https://goo.gl/photos/yC19u2V771ajiu98A
https://goo.gl/photos/zWX5uJT1PB8aMdty6
https://goo.gl/photos/rD1KcuUX3c2Z9Wd36
https://goo.gl/photos/8UeKqkwm6PvpVrAy6
https://goo.gl/photos/KrzzeS6pU3QSE2mv8
https://goo.gl/photos/mqASfRtCFLfmVJCV6
https://goo.gl/photos/bA2n3sQZUYfhnCdw8
https://goo.gl/photos/mvGMGAoZH1zCCq9L8
https://goo.gl/photos/cKb8hWSDAtf5W36q6
https://photos.google.com/share/AF1QipNFm0DiSCoH5nPkN2pkxu7zj8a2_m9pTmtYEO4OEd7PiOKw1puL2JZs7gWRhroQxQ?key=QU8tbzByRzlPUnlHQ1c1aVhuZDlvTmU2MTJTc0VR
https://photos.google.com/share/AF1QipMaSDtJ9CvSJR9Mvdd_wtILwb-KmQUne8XjZhZpnnq3wtH7_HZGMvnBkEGl5Misdw?key=UlBMcExvcFFVcE1YbTBWZ1pOV2tsRU4td0JZSFZR
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4364
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4364
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4364
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4364
http://gwdoc.icrr.u-tokyo.ac.jp/DocDB/0043/G1504383/001/151014sitework.pdf
http://gwdoc.icrr.u-tokyo.ac.jp/DocDB/0043/G1504388/001/151015sitework.pdf
http://gwdoc.icrr.u-tokyo.ac.jp/DocDB/0043/G1504395/001/151016sitework.pdf
http://gwdoc.icrr.u-tokyo.ac.jp/DocDB/0044/G1504401/001/151019sitework.pdf
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Pictures: PR3 hanging test, 08/10/2015. 

 

2. Attach the cable clamp support to the multipurpose cube. 

¶ Multipurpose cube: U00013- 427 . 

¶ Cable clamp support U00029- 428 . 

¶ Screws: 4×DIN EN ISO 2009 M2.5×8 mm,  uncoated. 

¶ Nuts: 4×UNI EN 24032 M2.5 . 

https://photos.google.com/share/AF1QipMmySSRWadLcwaMtm22Z7ePWIe9cTDS6dXdCWRsHVWrnfxzfOoN7xMrUAedcrVxeg?key=bW1KcS1BSC13YVVBMW1vb2FNWnVrZFBCaUVnRWdB


KAGRA JGW-E1503830-v11 

 

6 

 

  

 

 

Pictures: PR3 hanging test, 08/10/2015. 

3. Fix the multipurpose assembly on top of the RM. Use the following screws:  

2×ISO 4762  M5×12mm coated. 

 

Pictures: PR3 hanging test, 08/10/2015. 

4. Assemble 5×JGW- D1504355  earthquake stop screws for the cylindrical part the optic: 

¶ Coated screws: 5×JGW- D1503761 - 10  whose specification is ISO4762 

M8×25mm with a M2×0.4  threaded hole. 

¶ PTFE cylindrical head: 5×JGW- D1503761 - 1. 

¶ Coated screws: 5×SNSS- M2- 6- SD whose size is M2×0.4× 6mm. 

https://photos.google.com/share/AF1QipMmySSRWadLcwaMtm22Z7ePWIe9cTDS6dXdCWRsHVWrnfxzfOoN7xMrUAedcrVxeg?key=bW1KcS1BSC13YVVBMW1vb2FNWnVrZFBCaUVnRWdB
https://photos.google.com/share/AF1QipMmySSRWadLcwaMtm22Z7ePWIe9cTDS6dXdCWRsHVWrnfxzfOoN7xMrUAedcrVxeg?key=bW1KcS1BSC13YVVBMW1vb2FNWnVrZFBCaUVnRWdB
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4355
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Pictures: PR3 hanging test, 08/10/2015. 

 

5. Insert them into the cylinder. 

One at 12 o'clock where the multipurpose cube is, two at 5 o'clock and two at 7 o'clock. 

Use lock nuts 5×JGW- D1503761 - 9. Set the threaded part of the nut towards the 

cylinder. 

 

Pictures: PR3 hanging test, 08/10/2015. 

6. Attach the back ring of the RM. 

¶ Back ring: U00033_426 . 

¶ Screws: 12×ISO 4762 M5× 18mm coated. 

¶ The back side of the RM cylinder has cut-outs for the OSEM. 

¶ The plate is not symmetric with respect to the horizontal plane. See the screws 

for the OSEMs. 

https://photos.google.com/share/AF1QipMmySSRWadLcwaMtm22Z7ePWIe9cTDS6dXdCWRsHVWrnfxzfOoN7xMrUAedcrVxeg?key=bW1KcS1BSC13YVVBMW1vb2FNWnVrZFBCaUVnRWdB
https://photos.google.com/share/AF1QipMmySSRWadLcwaMtm22Z7ePWIe9cTDS6dXdCWRsHVWrnfxzfOoN7xMrUAedcrVxeg?key=bW1KcS1BSC13YVVBMW1vb2FNWnVrZFBCaUVnRWdB
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Pictures: PR3 hanging test, 08/10/2015. 

 

7. Insert the push screws into their holes in the OSEMs. 

¶ Screws: 3× ISO4762  M5×20 mm coated per OSEM, 12  in total.  

¶ The screws should stick out 6.5 mm  on the opposite side of insertion. 

 
Pictures: no pictures yet. 

 

8. Fix the OSEM to the back ring of the RM. 

Screws: 3× ISO 4762  M5×20 mm coated per OSEM, 12  in total. 

https://photos.google.com/share/AF1QipMmySSRWadLcwaMtm22Z7ePWIe9cTDS6dXdCWRsHVWrnfxzfOoN7xMrUAedcrVxeg?key=bW1KcS1BSC13YVVBMW1vb2FNWnVrZFBCaUVnRWdB
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Pictures: PR3 hanging test, 08/10/2015. 

9. Assemble 4×JGW- D1504354  earthquake stop screws for the back face of the optic: 

ᵑ. 1 Coated screws: 4×JGW- D1503761 - 11  whose specification is ISO 4762 

M8×45 mm with a M2×0.4  threaded hole. 

ᵒ. PTFE cylindrical head: 4×JGW- D1503761 - 1. 

ᵓ. Coated screws: 4×SNSS- M2- 6- SD whose size is M2×0.4× 6 mm. 

 

Pictures: PR3 hanging test, 08/10/2015. 

10. Insert them into the back ring of the RM. 

Fix them at 1, 5, 7 and 11 o'clock. Use lock nuts: 5×JGW- D1503761 - 9. Set the 

threaded part of the nut towards the back plate. 

 

Pictures: no pictures yet. 

11. Put on the back ring the ballast weights. These components are the same for all PR 

payloads: 

https://photos.google.com/share/AF1QipMmySSRWadLcwaMtm22Z7ePWIe9cTDS6dXdCWRsHVWrnfxzfOoN7xMrUAedcrVxeg?key=bW1KcS1BSC13YVVBMW1vb2FNWnVrZFBCaUVnRWdB
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4354
https://photos.google.com/share/AF1QipMmySSRWadLcwaMtm22Z7ePWIe9cTDS6dXdCWRsHVWrnfxzfOoN7xMrUAedcrVxeg?key=bW1KcS1BSC13YVVBMW1vb2FNWnVrZFBCaUVnRWdB
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¶ At 12, 3 and 9 o'clock: 3×JGW- D1504732 - 1 (thickness = 4.5 mm) with 

coated ISO4762  M6×10mm screw. 

¶ At 6 o'clock: 1×JGW- D1504732 - 2 (thickness = 19 mm) with coated 

ISO4762 M6×2 5 mm screw. 

 

 

Drawings: JGW-D1504732. 

12. Place cable clamps on the back ring. 

¶ Clamps: 4×JGW- D1503444 - 40 . 

¶ Screws: 8×ISO4762 M4× 10 mm coated. 

 

The recoil mass is ready to be brought around the optic, but the pedestal still has to 

be assembled. 

13. Assemble 4×JGW- D1504509  earthquake stop screws for the front face of the optic. 

These screws will be used after inserting the Recoil Mass around the hanging mirror. 

ᵑ.  Coated screws: 4×JGW- D1503761 - 7 whose specification is ISO4762 

M8×50mm with a M2×0.4  threaded hole. 

ᵒ. PTFE cylindrical head: 4×JGW- D1503761 - 12 . 

ᵓ. Coated screws: 4×SNSS- M2- 6- SD whose size is M2×0.4×6 mm. 

http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4732
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4509
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Pictures: PR3 hanging test, 08/10/2015. 

14. Begin the assembly of the Recoil Mass pedestal byé 

Pictures: Spare mirror hanging test, 8/10/2015. 

15. Stuffé 

16. More stuffé 

 

Pictures: Spare mirror hanging test, 8/10/2015. 

1.9 Hanging the mirror 

 

1. Prepare the hanging frame and the optic and Recoil Mass trollies. 

¶ Drawing: 

 

https://photos.google.com/share/AF1QipMmySSRWadLcwaMtm22Z7ePWIe9cTDS6dXdCWRsHVWrnfxzfOoN7xMrUAedcrVxeg?key=bW1KcS1BSC13YVVBMW1vb2FNWnVrZFBCaUVnRWdB
https://goo.gl/photos/WN71b3Ejuq78kXRT7
https://goo.gl/photos/WN71b3Ejuq78kXRT7
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2. Assemble the earthquake stop for the Intermediate Mass: 

¶ Large ring: 1×JGW- D1504453 - 359 , 

¶ Cross beams: 2×U00014_360 , 

¶ Lateral stop: 4×JGW- D1504453 - 362 , 

¶ Frontal stop: 4×JGW- D1504453 - 361, 

Drawing: JGW-D1504477. 

 

 

¶ Fasteners: 

ᵑ. Screws: 16×ISO4762 M6×2 0mm, (The length of these screws was 

25mm. They should be changed to allow us inserting the pull-down 

τπ ÍÍ 

http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4477
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screws for the IM. All of them should be changed in order to reduce 

complexity. Notify Hirata-san.) 

ᵓ. Screws: 4×ISO4762 M6 ×35mm, 

ᵖ. Set screw: 8×CSN 02 1187 - M6×30mm, (buy from Misumi: 

ANBNS6- 30). 

ᵗ. Nuts for p : 8×UNI EN 24032 M6 , (buy from Misumi: CBALN6, 

made of aluminium). 

ᵙ. Set screw: 4×ANBNS6- 60 from Misumi. 

Nuts for ᴝ : 4×CBALN6 (buy from Misumi).  

 

3. Place the earthquake stop ring on the frame. Set it in position using 8 pins which 

have to be inserted on the frame. 

 

4. Clamp the ring to the frame at the four corners using the Misumi clamps. Use 

http://us.misumi-ec.com/vona2/detail/110300591010/?HissuCode=ANBNS6-30&PNSearch=ANBNS6-30&searchFlow=results2products
http://us.misumi-ec.com/vona2/detail/110302678750/?HissuCode=CBALN6&PNSearch=CBALN6&searchFlow=suggest2products&Keyword=CBALN6
http://us.misumi-ec.com/vona2/detail/110300591010/?HissuCode=ANBNS6-60&PNSearch=ANBNS6-60&searchFlow=results2products
http://us.misumi-ec.com/vona2/detail/110302678750/?HissuCode=CBALN6&PNSearch=CBALN6&searchFlow=suggest2products&Keyword=CBALN6
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Pictures: PR hanging test, 06/10/2015. 

5. Adjust studs  and  and lock them with nuts  (see drawing: JGW-D1504477). 

¶ Frontal set screws : they should stick 9.5 mm toward the center. Do not 

adjust the ones at the back. 

 

¶ Lateral studs : they should stick 7 mm toward the center. Adjust only the 

studs on the right side. 

 

6. Bottom set screws : they should stick 22 mm in the upper direction. The 

diagram for this step is missing. Hirata-san is checking where in the 3D CAD the set 

screws  ÁÒÅȢ 

Drawing: JGW-D1504477. 

https://photos.google.com/share/AF1QipPAeuacSYsvzPCkngbU1qJkZz3TJWI5_YGSEmzWX3P2qDg8XuaSPdz_8t0Chv7B6w?key=aUhEYkxoSUp3X2J5RWQ5czhtWGtHQjRHRFZ4Ykhn
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4477
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=4477
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7. Place the Intermediate Mass centred on the frame. 

¶ Mind the orientation. See the diagram below. 

¶ Push it toward the front and right stop studs recently adjusted. 

¶ Secure it with the other front and lateral studs. 

¶ The Intermediate Mass should be at the centre, check. 

       

8. Secure the Intermediate Mass to the crossbars below using screws to pull it down. 

¶ Screws: 4×M5×55 or 60  mm. 

¶ Washers: 4×M5, 4×M6 and 4×M8. 

¶ As the holes in the crossbeams are not closed and are larger than M5, stack the 

three types of washers in order to hold the head screw. 

¶ Use the bubble level on top to check the IM is straight. 

 


