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Dlrect Detection of Cosmic Acceleration
by TMT & High/Dispersion Spectrograph
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Tomo Usuda (TMT-J Director, NAOJ)
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@ PI (HA%AA%ES) : Tomo Usuda (NAOJ) |{27°
® Col (fAR#1EE)
Hajime Inaba (AIST)
Kaoru Minoshima (UEC)
Takeshi Chiba (Nihon U)
Toru Misawa (Shinshu U)
® Collaborator GE#ARE)
Feng-Lei Hong (Yokohama Nat. U)
Nobunari Kashikawa (NAOJ)g=u
Wako Aoki (NAOJ) 3
Atsushi Onae (AIST)
Sho Ookubo (AIST)
® Others
Malte Schramm (NAOJ)
Eiji Kambe (NAOJ)
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@ PI (fARHFE) : Tomo Usuda (NAOJ)

® Col (A28 H)
Hajime Inaba (AIST) Optical Laser Frequency Comb
Kaoru Minoshima (UEC) Opt. Laser Freq. Comb
Takeshi Chiba (Nihon U) Direct detection of acceleration
Toru Misawa (Shinshu U) Lyman-a forests IGM, Obs.

® Collaborator GE#ARE)
Feng-Lei Hong (Yokohama Nat. U) Opt. Laser Freq. Comb
Nobunari Kashikawa (NAOJ) TMT instruments, IGM,
Wako Aoki (NAOJ) TMT instruments, Obs.
Atsushi Onae (AIST) Opt. Laser Freq. Comb
Sho Ookubo (AIST) Opt. Laser Freq. Comb

® Others

Malte Schramm (NAOJ) Opt. Laser Freq. Comb, Obs.

Eiji Kambe (NAOJ) Opt. Laser Freq. Comb for OAO 188cm:
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Thirty Meter Telescope
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C, T, Ng CMB lensing cOsSMo. params

direct evidence Sl N CMB lensing
mV? 1%

[BO2] : |Fveakiensn

Subaru galaxy Lensing = b(k) J weak lensing
imaging my, SNe, 7Y
Miyazaki(naos) | primod(k) non-std. DM

[BO3] : ISOCUrV. -
galaxy primord. NG DM in dSph gals. BAO, RSD

spectroscopy

Takada(kipmu) QK) Ng, Qg P(k’)’ m, Qde(z)7 8

(2) QED coupling ) (1) Direct detection

T™MT (a) space time (Bf)cnl’_eys?sa?G(I:\l/l of Cosmic

< Usuda (NAOJ) variation ] i Acceleration
T.Chiba, Misawa Misawa, Kashikawa T.Chiba
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Important observables at each intersection
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See talk by Inaba & Kambe -
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T. Steinmetz et al., Science 2008 5
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Observatory of Japan
Thirty Meter Telescope

Current Status of TMT
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Status of the CDUE
Siac] Case rlearings

® Dec 2 2015: HSC (Hawaii Supreme Court) invalidated the CDUP
(Conservation District Use Permit) issued by BLNR to the UH to build TMT
at Maunakea

® May 2016: Hearing Officer to preside over the BLNR hearing is selected.
® Sep 26 2016: Hearing Officer visits the site

@ Evidentiary Hearing concluded! From Oct 20t to Mar 2"9 in 44 days with
71 witnesses @Hilo

Fncvaie Hearing Officer
Tribune ¥ Hel (Ms. Riki M. Amano)
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= \ Status ofithexEGhbu

LLANG o) rrasiac) Case Hearlngs

® June 2017: Decision by Hearing Officer (Ms. Riki M. Amano)
® July~Aug 2017: Decision by BLNR - CDUP approval

® Onsite construction expected to resume in 6 months following CDUP
approval. Expected resume date is April 2018

® 2025: Telescope test & AlV
@ 2027: First Light
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"~ @ Maunakea (Plan A) remains the first priority site.
® Oct 26~27, 2016 Board meeting: ORM (La Palma @Spain) as
an alternate site > Use permit process is started

TMT Alternate Site Investigations
Obuw_aorlo del Roque de los Muchachos
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Thirty Meter Telescope

Telescope

M1 blank

Instruments

M1 polish

1) Design fabrlcatlonA/ installation of the telescope structure,

2) Providing all the primary mirror segment blanks,

)
)

3) Polishing 30% of the primary mirror blanks,

4) Developing part of the First Generation Instruments, and
)

5) Cash contributions to cover common expenses etc. 11
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o TMT-J ACHVIHESS
LE 1 ) & Polishing

Process of works FY2013 FY2014 FY2015 FY2016 total
M1 Blank (plano-plano) 60(29) 39(0) 65(31) 49(21) 213(81)
Spherical Grinding 12(0) 19(0) 63(29) 60(52) 154(81)
Aspherical Grinding 12 16 33 8 69
Aspherical Polishing Numbers 6 5 11

() for partners

107 Blanks produced (2015 Oct)

Canon

OI<K< AMMOTO

12

Btast o+ )\ S5 Optics ™
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1st 7 blanks @ Fremont in Dec. 2016

2"d 36 blanks from _
Canon @Utsunomiya
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® Kyoto, Japan, 24-26 May 2016
® First TMT Forum in Asia

@ A great success! Total 136 participants (Japan 52)
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Thirty Meter Telescope
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® TMT annual Science Forum wiill
be held either in Oct ~ Dec, 2017

; ® Three venues are short listed:

| Goa, IUCAA (Pune), Infosys
campus (Mysore)

® SAC will decide in Apr
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Shedding Light on the Dark
Universe with Extremely Large
Telescopes

Asia/Australia meeting in Lanzhou, China from Aug 30-Sept 2, 2017

Americas meeting at UCLA, April 2-6,2018

Europe/Africa meeting location and dates TBD




Summary

_Developlng Optical Laser Frequency Comb i s

. "'gomg well at AIST & NAOJ

B FeaS|b|I|ty study for future SC|ent|f" ic observatlons
| Iso on gomg,ﬂ,s ‘.;5,,, L % |

a * rmg concluded

Onsite{’?ﬁp 1 \ d to res me |n Aprll
2018 e e

The first light is d“‘layed to 2027 fro’
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Japan’s contr%utlons (Primary erras, Telescope
Structure, Sci. Instruments, etc.) are on going well.
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We need magqic for success!
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