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On the TUE floor

… in Prime focus unit 
“POpt2” with Wide Field 

Corrector “WFC”.

So#ware system

Calibra1on system
Spectrograph 
system (SpS)
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This takes an image of the prime focus 
with the fibers “backlit” and measure 
their current posi=ons: Key part of 
itera-ve fiber posi-oning process.



Prime Focus 
Instrument 

On-telescope fiber 
cable (“Cable B”)

Spectrograph 
system

Dewars & detectors

Fiber slit

Focal plane 
fibers

Fiber positioner 
system

Logis&cs for PFS system integra&on

• Systems engineering is clearly the key.
• Parts/components/subsystem will be validated at each site before their delivery 

to other places for higher-level integra=on & finally to Subaru. 3

Metrology 
Camera System
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MCS at Subaru Cs focus 
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– ĐĨČ÷øõ¸¯à�kÉăċĈĕÃ
• LAM (ēĠĦă: ��+)
• JHU (�,: ûĠöùăĆĈċħúĜĠ)
• LNA (ĔĠĂĢ: ēôöđĨýĨĔĢ)
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• �vu��(PFI)
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PFI on the test stand 

CAL lamp system 

PFI focal plane with 42 
(i.e. ALL) Cobra modules
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• ēôöđĨýĨĔĢ

ü 2019 4 6 M·m�|�j1X�Æ
.�«®Ð÷åñÆLNA(åïÕñ)·
���

• 7 -sTW La��c
• 2 �t�?���¡�Ep�.e|
D�	3@ 2 5`^�c

ü ¬ºÄ¼G{¬Ä 4 O¸Ð÷åñ
¸ ° 1 O·±�²��'·�²¸
m¾�¨´ÑßÎ×Co|��¢Á
»Ll�,|�¤.��s*¶n
PÆ9®�

ü ©¸ 1 Oe·±�²¸���ò
ãî÷ÆàôËxYB´!"³ 10 
M+¿·���0�­¸8³¥Ä¯
§I¦¬ºÄ3�·D�«®�´q
¡²�Ä�
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View of the cable from Tower 
connector side (i.e. PFI side) 

Tower connector 
maHng test

Gang connectors 
(i.e. SpS side)

Strain relief box
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ü 2 �e¸m¾�¨·:w¶Ñõé÷
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��¹¬³· LAM ·�g«�WÃÀ
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• 1 �=u0�ulzs JHU e| LAM 
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• 2 �=�_tmechanics, cryogenics, 
electronics tDy�h{ZG�c

NIR Cryostats (NIR2, NIR3 & NIR 4)

Dec. 9 - Dec. 13, 2019 PFS SpS 11th Collaboration Meeting 8

Need to install Pie 
Pans, coolant control 
panels/plumbing, SAM 
Modules

VIS Cryostats (R3, B3, R4 & B4)

Dec. 9 - Dec. 13, 2019 PFS SpS 11th Collaboration Meeting 6

Need to install 
ADC Boards & 
Interlock Boards

For SM3 : BDA, COA, CMA
Red camera + Blue Camera  in ISO7  - [RDA still in white container in storage area]

SM3 optical components secured near integration hall
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SM3 Red Camera

SM3 Blue Camera

SM3:
BDA, CMA, COA

SM2:
BDA, CMA, COA

FCA3

FCA1

FCA3:

SM2 RCU
For SM3 : BDA, COA, CMA
Red camera + Blue Camera  in ISO7  - [RDA still in white container in storage area]

SM3 optical components secured near integration hall

4

SM3 Red Camera

SM3 Blue Camera

SM3:
BDA, CMA, COA

SM2:
BDA, CMA, COA

FCA3

FCA1

FCA3:

SM2 RCU

SM2 & SM3 

NIR cryostats VIS cryostats

NIR Camera #1

H4RG dark
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LAM integration hall, waiting for FCA#4

Blue camera under vacuum
warm

SM2 BCU
SM2 RDA

SM2 OBA

LAM

JHU
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Science DataBase (SciDB)
NAOJ &
JHU database team

9

Prototype Ver. 2.5
in prep.

 ��¸�b·�¡�­ÅÂÆ
±¶¨²�¦	TÀ�Ç³�Ä�

SM1 ¸Û÷×
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• @TC?JI�#[+W/H2
Rqf`B�F?=
– �þĔĠĝĂĞĨĢ��Â£ÀÂPFI åàU©:�Ã
– SM1 B+R :LÃSM2, 3 �ç�Ì�Ã&þĦęĨďĦċá SM4 �æÜ
��£À°��Ã

– ēôöđĨýĨĔĢĪb�:LÃ£À�e�5Ã2-4 b�éýĨĔĢ
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• S�$];}Q�\�2ÍÙÜÑ÷ÚÊõÏ}��
– PFI òĪÚàāăĉěÝÐÛn�ÏÓîÃ
– ?¼ÜàÿĔāăĉě£ÀêÂ�
à£À�sÃCOVID-19 àD»Ã
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ÒåÔÖÚëv	�m¾�¨�|�û U�

|�xYû¬ºÄ

i~xqt�r�����¡�¦
• 2012� 3 -4!KJ���¡�O
• 2013 � 2 -�/KJ���¡�O
• 2014 � 3 -�������MBKJ���¡�O
• 2015 � 3 -�87HF]�MBKJ���¡�O
• 2018 � 2 -��������TW����¡X[b�
� 4 -mv}�>b2019 � 8 -La��

• 2019 � 9 -���¢�=TW����¡X[b��
11 -mv}�>b�� 12 -Dy�h��b2020 �
*La��c

COVID-19

� t�r�����¡�¦
1. ����¡�¡��¢/=mv}�>
2. ���£�=mv}�>
3. �87HF]�(PFI)mv}�>
4. LaI6^�
5. ����¡�¡�� 2-4 /=�>
6. ���¤�=(VR����%S)�>
7. VR����£�=(à SM1)
8. ���¥�=�>
9. VR����¤�=(à SM2)
10. VR����¥�=(à SM4)

1,2,3 4,5,6,7 8

2020 20222021

9

2023
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• blgdojta

– SM1(+SM2) B+R ÜăĆĨċÃSM3 ÉĠöĦčĈĕß�ñîÝ(\`ß¬¨0
ăėûċĢà#Fò¶6Òî(àăúöBÊ)Ã

– �`�K<I�ÇëäÂ]´!M|é)èÖ�`�K<I�òÂþĚĈ
āğĎĦüÜ#FÐÖĊĨĆòéÝß��ÐÂ�`�(�z��êÂPFS Ò
âîM|f(SSP)ÿĨĖöSij ß�ÒîÃ

• (�1'
– NAOJ�ÁÂĐĥö�sNÉ�HÝÞí�(�z�sò°èîĜúĎĄěò
m��ÃPFS ćĨěÈìé IPMU, ĕġĦăċĦò�Hß"{Ã

– PFS M|f (SSP)ÿĨĖö
• Ihà�Ë}Þî 3 ÚàþĦęĨďĦċÈìÞîÿĨĖöò±�ÒîÍ
ÝÜÂy�8;¦ħ4W7àº*ß=Ð P�ħ���ßõĕĤĨćÃ

• �{�iÂĕĤęĨĀĢ.�ò±��Ã
– SJ: ¬ºÄ+PFS(+HSC)¸��;´,t<�Æ�¾L���
– TJ: =0;r¸�-/�¸��«kÀq?«�`æïõ	@¼�

• J/�_ħ"{ßÎ¸HàÄîXáÔã�µòĩ
(h[ps://pfs.ipmu.jp/research/regist_collab.html) 12



How does “wedding cake” look in PFS survey?
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Comprehensive challenges
to major ques3ons of modern 

astronomy & cosmology

• Nature & role of neutrinos
• Expansion rate via BAO up to z=2.4
• PFS+HSC tests of GR
• Curvature of space:
• Primordial power spectrum 

• Nature of DM (dSphs)
• Search of MW dark halo  

• Small-scale tests of structure growth

Assembly history 
of galaxies

• PFS+HSC galaxy association
• Absorption probes with PFS/SDSS 

QSOs around PFS/HSC host galaxies
• Stellar kinematics and chemical 

abundances – MW & M31 
assembly history

• Halo-galaxy connection:
• Outflows & inflows of gas 
• Environment-dependent evolution

M⇤/Mhalo
<latexit sha1_base64="nfBMxyfDuzR7UXTU6oDaUTuPQkQ="></latexit>

⌦K
<latexit sha1_base64="S4qifW+w6ltKNp/rHetswQIy1Pk="></latexit>

Importance of IGM

• Physics of cosmic reionization via 
LAEs & 21cm studies
• Tomography of gas & DM

• Search for emission from stacked 
spectra

• dSph as relic probe of reionization 
feedback
• Past massive star IMF from element 

abundances

C
O

G
A

G
E

Testing ΛCDM

LA
E 

D
en

si
ty

Dark Matter Density

Dark Matter Density

G
as

 D
en

si
ty

IGM Tomography Galaxies in the Cosmic Web

z~2 z~1.5
*Colored by sSFR in the same region

Illustris

Illustris

Illustris

Illustris

FIRE/Latte FIRE/Latte

*stars colored by chemical abundances

Stellar Streams Galactic Archeology

Dark Matter Density

Illustris * just illuminate emission line galaxies to probe LSS

Cosmology and Large Scale Structure

z~5

Zhang+11

BezansonBezanson &
GreeneThe three-pillar survey 

components



PFS ���������
• ^tp\tljbpkrvdot�.

– Y�
• 9/16-17 (9/18 optional, TBC)
•  H 22:00 (HOK�)£ÂùK�½µ�

– �Þ§¾
• up�böÖÐÕî÷ñ_^
• SSP æóé÷ÓñSz_^´�8¸Aa

– "�òÇ�ÆàXá tennet:18905 àõč÷ĦăòÎ"wà��µ
O�ÊòÇ¿ÅÐæÒÃ

• c\]tf�.
– ùĦĠöĦÂ10 ^�Ĭ

• bpkrvdot�.
– 12 ^ÈÂc@ 2 ^¶�Ãa<(��¶~°R�òr�Ðq<Òî)Ã
– C� IPMU Üà¶�ò�<ÐÛÅÖÉÂ12 ^¶�ÜÄïâùĦĠö
Ħ(2 ^ßÚÅÛáæ×y-¶�à$�IòpÐÛÅî)Ã

������
����	
�
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PFS has started coming!
• ĜċĤĤĂúĜĠÝĪ%�à��+á
ÒÜß�Ø�Ìò:�Ã

• Īb�àēôöđĨýĨĔĢò	@
�ßT�ÐÖÅÃī%�à��+Â
�vu��àT�\`ác@áÑ
èà�«çÃ

• ĊĨĆ�d¸¯ąēċ÷øõà¶~
�äß�'£ÀÉ°óÜÅîÃ

• c@�½à£À�s¶6ÂS23A È
ìà�7³z¶6ò�QÒÃ

• PFS SSP �{�iÂĕĤęĨĀĢ.
�É°��Ã

• ùĦĠöĦĚĎþĠĘ�§òbYÝZ
Y¶�(tennet:18905)Ã

ü è÷ëç÷Õ(h[ps://pfs.ipmu.jp/)
ü æóÕÌÎÜ��c� (h[ps://pfs.ipmu.jp/research/regist_collab.html)
ü åóÏ (h[ps://pfs.ipmu.jp/blog/)
ü ËõÖ×Ïïë (h[ps://www.instagram.com/pfs_collabora`on/)

https://pfs.ipmu.jp/
https://pfs.ipmu.jp/research/regist_collab.html
https://pfs.ipmu.jp/blog/
https://www.instagram.com/pfs_collaboration/?hl=en

