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Beautiful data!

Let there be light

High resolution channel despite the small branching ratio (0.23% @ 125.09 GeV). 
Diphoton events fall in exclusive ttH, VH, VBF and untagged categories, and 
an unbinned combined maximum likelihood fit is applied on mγγ
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What is my

production mode?

H → ZZ has high resolution and large S/B. An 
event categorization is performed based on the 
different production modes (number of leptons, 
jets, b-jets and MET) and ME based discriminants 
sensitive to signal and background kinematics
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7 exclusive categories

for the main Higgs production modes

CMS-HIG-16-041
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Nima’s anguish

mH=125 GeV seems almost maliciously designed 
to prolong the agony of BSM theorists….



Naturalness 
works!

• Why is the Universe big?
• Inflation
• horizon problem
• flatness problem
• large entropy

Planck Collaboration: Cosmological parameters
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Fig. 1. The Planck 2015 temperature power spectrum. At multipoles ` � 30 we show the maximum likelihood frequency averaged
temperature spectrum computed from the Plik cross-half-mission likelihood with foreground and other nuisance parameters deter-
mined from the MCMC analysis of the base ⇤CDM cosmology. In the multipole range 2  `  29, we plot the power spectrum
estimates from the Commander component-separation algorithm computed over 94% of the sky. The best-fit base ⇤CDM theoretical
spectrum fitted to the Planck TT+lowP likelihood is plotted in the upper panel. Residuals with respect to this model are shown in
the lower panel. The error bars show ±1� uncertainties.

sults to the likelihood methodology by developing several in-
dependent analysis pipelines. Some of these are described in
Planck Collaboration XI (2015). The most highly developed of
these are the CamSpec and revised Plik pipelines. For the
2015 Planck papers, the Plik pipeline was chosen as the base-
line. Column 6 of Table 1 lists the cosmological parameters for
base ⇤CDM determined from the Plik cross-half-mission like-
lihood, together with the lowP likelihood, applied to the 2015
full-mission data. The sky coverage used in this likelihood is
identical to that used for the CamSpec 2015F(CHM) likelihood.
However, the two likelihoods di↵er in the modelling of instru-
mental noise, Galactic dust, treatment of relative calibrations and
multipole limits applied to each spectrum.

As summarized in column 8 of Table 1, the Plik and
CamSpec parameters agree to within 0.2�, except for ns, which
di↵ers by nearly 0.5�. The di↵erence in ns is perhaps not sur-
prising, since this parameter is sensitive to small di↵erences in
the foreground modelling. Di↵erences in ns between Plik and
CamSpec are systematic and persist throughout the grid of ex-
tended ⇤CDM models discussed in Sect. 6. We emphasise that
the CamSpec and Plik likelihoods have been written indepen-
dently, though they are based on the same theoretical framework.
None of the conclusions in this paper (including those based on

the full “TT,TE,EE” likelihoods) would di↵er in any substantive
way had we chosen to use the CamSpec likelihood in place of
Plik. The overall shifts of parameters between the Plik 2015
likelihood and the published 2013 nominal mission parameters
are summarized in column 7 of Table 1. These shifts are within
0.71� except for the parameters ⌧ and Ase�2⌧ which are sen-
sitive to the low multipole polarization likelihood and absolute
calibration.

In summary, the Planck 2013 cosmological parameters were
pulled slightly towards lower H0 and ns by the ` ⇡ 1800 4-K line
systematic in the 217 ⇥ 217 cross-spectrum, but the net e↵ect of
this systematic is relatively small, leading to shifts of 0.5� or
less in cosmological parameters. Changes to the low level data
processing, beams, sky coverage, etc. and likelihood code also
produce shifts of typically 0.5� or less. The combined e↵ect of
these changes is to introduce parameter shifts relative to PCP13
of less than 0.71�, with the exception of ⌧ and Ase�2⌧. The main
scientific conclusions of PCP13 are therefore consistent with the
2015 Planck analysis.

Parameters for the base ⇤CDM cosmology derived from
full-mission DetSet, cross-year, or cross-half-mission spectra are
in extremely good agreement, demonstrating that residual (i.e.
uncorrected) cotemporal systematics are at low levels. This is
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Planck Collaboration: Cosmological parameters
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Fig. 3. Frequency-averaged T E and EE spectra (without fitting for T -P leakage). The theoretical T E and EE spectra plotted in the
upper panel of each plot are computed from the Planck TT+lowP best-fit model of Fig. 1. Residuals with respect to this theoretical
model are shown in the lower panel in each plot. The error bars show ±1� errors. The green lines in the lower panels show the
best-fit temperature-to-polarization leakage model of Eqs. (11a) and (11b), fitted separately to the T E and EE spectra.
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not elementary

What is Higgs really?

Lumi 1920 fb-1, sqrt(s) = 250 GeV	
Lumi 2670 fb-1, sqrt(s) = 500 GeV

Only one?  (SM) 
has siblings?  (2DHM) 

not elementary?



Higgs as a portal

• having discovered the Higgs?

• Higgs boson may connect the Standard 
Model to other “sectors”
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hidden
sector
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sector

SU(3)CxSU(2)LxU(1)Y

quarks
leptons

L = OhiddenH
†
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Higgs exotic decay

Complementary to hadron collider searches

Liantao Wang, GRC 2019



Planck Collaboration: Cosmological parameters

Fig. 1. Planck foreground-subtracted temperature power spectrum (with foreground and other “nuisance” parameters fixed to their
best-fit values for the base ⇤CDM model). The power spectrum at low multipoles (` = 2–49, plotted on a logarithmic multi-
pole scale) is determined by the Commander algorithm applied to the Planck maps in the frequency range 30–353 GHz over
91% of the sky. This is used to construct a low-multipole temperature likelihood using a Blackwell-Rao estimator, as described
in Planck Collaboration XV (2013). The asymmetric error bars show 68% confidence limits and include the contribution from un-
certainties in foreground subtraction. At multipoles 50  `  2500 (plotted on a linear multipole scale) we show the best-fit CMB
spectrum computed from the CamSpec likelihood (see Planck Collaboration XV 2013) after removal of unresolved foreground com-
ponents. The light grey points show the power spectrum multipole-by-multipole. The blue points show averages in bands of width
�` ⇡ 31 together with 1� errors computed from the diagonal components of the band-averaged covariance matrix (which includes
contributions from beam and foreground uncertainties). The red line shows the temperature spectrum for the best-fit base ⇤CDM
cosmology. The lower panel shows the power spectrum residuals with respect to this theoretical model. The green lines show the
±1� errors on the individual power spectrum estimates at high multipoles computed from the CamSpec covariance matrix. Note the
change in vertical scale in the lower panel at ` = 50.

3

Five evidences 
for physics beyond SM
• Since 1998, it became clear that there are 

at least five missing pieces in the SM

• non-baryonic dark matter

• neutrino mass

• dark energy

• apparently acausal density fluctuations

• baryon asymmetry
We don’t really know their energy scales...



Inconvenient Truth
• colliders are expensive
• constant CERN budget ~1BCHF
• construction 300-400MCHF/year
• CLIC380 ~6BCHF, FCC-ee ~12BCHF
• HE-LHC ~ 7BCHF, FCC-hh ~24BCHF???
• 38.5 TeV (100km+6T) ~15BCHF

• Hope for e+e– & higher energy pp
• R&D on high-B magnets, plasma, µµ, …
• we need more resources
• need interconnected approach
• non-accelerator projects important
• many new tools emerging



Seesaw&Leptogenesis
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Figure 10: Analytical lower bounds on M1 (circles) and Ti (dotted line) for m1 = 0,

ηCMB
B = 6 × 10−10 and matm = 0.05 eV. The analytical results are compared with the

numerical ones (solid lines). The vertical dashed lines indicate the range (msol,matm).

The gray triangle at large M1 and large m̃1 is excluded by theoretical consistency (cf. ap-

pendix A).

Fig. 10 shows the analytical results for Mmin
1 (m̃1), based on Eq. (107) for thermal initial

abundance (thin lines) and the sum of Eqs. (109) and (110) for zero initial abundance

(thick lines). For comparison also the numerical results (solid lines) are shown. The

absolute minimum for M1 is obtained for thermal initial abundance in the limit m̃1 → 0,

for which κf = 1. The corresponding lower bound on M1 can be read off from Eq. (120)

and at 3 σ one finds

M1 ! 4 × 108 GeV . (121)

This result is in agreement with [10] and also with the recent calculation [12]. Note that the

lower bound on M1 becomes much more stringent in the case of only two heavy Majorana

neutrinos [28]. The bound for thermal initial abundance is model independent. However,

it relies on some unspecified mechanism which thermalizes the heavy neutrinos N1 before

the temperature drops considerably below M1. Further, the case m̃1 ≪ 10−3 eV is rather

artificial within neutrino mass models, and in this regime a pre-existing asymmetry would

not be washed out [2].

31
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di Bari, Plümacher,
Buchmüller



How do we test it?

build a 1014 GeV collider



new symmetry breaking

• 109 < MR < 1014 GeV ≪ MGUT, MPl

• need symmetry to forbid MR

• <φ>νRνR

• gravitational wave from

• 1st order phase transition

• topological defects
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FIG. 1. Stochastic gravitational wave backgrounds compared with present and future experiments.
The grey lines show the background from cosmic strings with the indicated energy scales Gµ. The
straight black line is the largest allowable background from SMBBH. The remaining curves show
the sensitivities of the various instruments.

the frequency band 20–86 Hz. Since the cosmic string spectrum is close to flat in this band,
this constraint can be used directly. Pulsar timing experiments report constraints on ⌦gw at
a specific frequency, the one in which the observations are most sensitive. This constraint
applies not only to a flat spectrum but also to a wide range of power laws, and the e↵ects of
the period of observation are taken into account as in Ref. [22]. The 95% confidence limits
are ⌦h2 < 1.2 ⇥ 10�9 at frequency 5 ⇥ 10�9 Hz for the EPTA [25], ⌦h2 < 4.2 ⇥ 10�10 at
frequency 3.3⇥10�9 Hz for NANOGrav [26], and ⌦h2 < 10�10 at frequency 2.8⇥10�9 Hz for
the PPTA [18, 27]. We then simply find the Gµ at which each constraint is saturated. For
LISA we find the Gµ that would lead to a 95% chance of detection in 5 years of observation,
using the techniques and publicly available codes used in [22], applied to the predicted cosmic
string background spectra.

In Fig. 3 we have a plotted the limits on Gµ against possible intercommutation probability
p, using the conventional assumption that p < 1 simply increases the network density and
thus the gravitational wave background by factor 1/p. However, we note that while long
string reconnection is the same in a denser network with lower p, loop production depends

4

Jose J. Blanco-Pillado, Ken D. Olum, Xavier Siemens arXiv:1709.02434

Future experiments DECIGO/BBO can probe Gµ~10–20 
v ~ µ1/2 ~ (10–20)1/2 MPl~109 GeV 

can probe the whole seesaw/leptogenesis range!

But particle production?

v=
10

9 GeV

https://arxiv.org/search/astro-ph?searchtype=author&query=Blanco-Pillado%2C+J+J
https://arxiv.org/search/astro-ph?searchtype=author&query=Olum%2C+K+D
https://arxiv.org/search/astro-ph?searchtype=author&query=Siemens%2C+X


1st order Phase Transition

FIG. 2: The predicted GW spectrum for various values of v2 for gB−L = 0.4 and λ2 = 0.001.

IV. SUMMARY

In this paper, we have calculated the spectrum of stochastic GW radiation generated by

the cosmological phase transition of the minimal U(1)B−L model. We have found that a

first-order phase transition strong enough to generate GWs with a detectable amplitude can

be realized in the the minimal U(1)B−L model with a single B − L Higgs field, while an

additional Higgs field has been thought to be necessary for such a strong first-order phase

transition through previous studies. The Higgs potential of the minimal gauged U(1)B−L

model is quite simple, and only three parameters are involved in our analysis. We clarify

a dependence of the resultant GWs spectrum on the three parameters: the peak amplitude

is sensitive to the gauge coupling constant and the self-coupling constant, while the peak

frequency is roughly proportional to the VEV of the B−L Higgs field and the self-coupling

constant. The B − L phase transition at an energy scale far beyond the LHC reach can

be observed through GWs in the future. We have also found the existence of a lower

bound on the Higgs self-coupling constant λ2 ! 10−4 in order not to realize an unwanted

second inflation. We stress that, although our analysis has been done based on the U(1)B−L

model, our results in this paper are general and applicable for any U(1) gauge theory with

10

Taiki Hasegawa, Nobuchika Okada, Osamu Seto, arXiv:1904.03020

fpeak ⇠ 40Hz
v

106GeV
<latexit sha1_base64="j2QiGy8/aKrDvTihur4aFousM38="></latexit><latexit sha1_base64="j2QiGy8/aKrDvTihur4aFousM38="></latexit><latexit sha1_base64="j2QiGy8/aKrDvTihur4aFousM38="></latexit><latexit sha1_base64="j2QiGy8/aKrDvTihur4aFousM38="></latexit>

LISA
LIGO
VIRGO
KAGRA

BBO
DECIGO ???

https://arxiv.org/search/hep-ph?searchtype=author&query=Hasegawa%2C+T
https://arxiv.org/search/hep-ph?searchtype=author&query=Okada%2C+N
https://arxiv.org/search/hep-ph?searchtype=author&query=Seto%2C+O


Passed the Torch Oct 15, 2018



June 20, 2019
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Masashi Hazumi

LiteBIRDPlanck
Jean-Loup Puget



downselect by JAXA 2018, expected launch 2025



now downselect by JAXA 2019, expected launch 2027

r<0.001 covers most of 
the large-field inflation models



Best limit on Black Hole dark matter

• a

Niikura, Takada et al., Nature 
Astronomy

observe Andromeda for one night
read out CCDs every 2 min

No detection ⇒ more stringent 

upper bound,  than 2yr Kepler data 
(Griest et al.)
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SuperKEKB & Belle II
50 ab–1!

2

e�

e+

�

�

�̄
A0(⇤)

FIG. 1: �+ /E production channels for LDM coupled through
a light mediator. Left: Resonant ⌥(3S) production, followed
by decay to � + �� through an on- or o↵-shell mediator.
Right: The focus of this paper – non-resonant � + �� pro-
duction in e+e� collisions, through an on- or o↵-shell light
mediator A0(⇤). (Note that in this paper, the symbol A0 is
used for vector, pseudo-vector, scalar, and pseudo-scalar me-
diators.)

a mono-photon trigger during the entire course of data
taking.

The rest of the paper is organized as follows. In Sec. II
we give a brief theoretical overview of LDM coupled
through a light mediator. Sec. III contains a more de-
tailed discussion of the production of such LDM at low-
energy e+e� colliders. In Sec. IV we describe the BABAR
search [37], and extend the results to place constraints
on LDM. In Sec. V we compare our results to existing
constraints such as LEP, rare decays, beam-dump exper-
iments, and direct detection experiments. In Sec. VI we
estimate the reach of a similar search in a future e+e�

collider such as Belle II. We conclude in Sec. VII. A short
appendix discusses the constraints on invisibly decaying
hidden photons for some additional scenarios.

II. LIGHT DARK MATTER WITH A LIGHT
MEDIATOR

A LDM particle, in a hidden sector that couples weakly
to ordinary matter through a light, neutral boson (the
mediator), is part of many well-motivated frameworks
that have received significant theoretical and experimen-
tal attention in recent years, see e.g. [38–55] and refer-
ences therein. A light mediator may play a significant
role in setting the DM relic density [56, 57], or in alle-
viating possible problems with small-scale structure in
⇤CDM cosmology [58, 59].

The hidden sector may generally contain a multitude of
states with complicated interactions among themselves.
However, for the context of this paper, it is su�cient
to characterize it by a simple model with just two parti-
cles, the DM particle � and the mediator A0 (which, with
abuse of notation, may refer to a generic (pseudo-)vector,
or (pseudo-)scalar, and does not necessarily indicate a
hidden photon), and four parameters:

(i) m� (the DM mass)

(ii) mA0 (the mediator mass)

(iii) ge (the coupling of the mediator to electrons)

(iv) g� (the coupling of the mediator to DM).

In most of the parameter space only restricted combi-
nations of these four parameters are relevant for �� pro-
duction in e+e� collisions; we describe this in more detail
in Sec. III. The spin and CP properties of the mediator
and DM particles also have a (very) limited e↵ect on their
production rates, but will have a more significant e↵ect
on comparisons to other experimental constraints, as will
the couplings of the mediator to other SM particles. For
the rest of the paper, the “dark matter” particle, �, can
be taken to represent any hidden-sector state that couples
to the mediator and is invisible in detectors; in particu-
lar, it does not have to be a (dominant) component of
the DM.

The simplest example of such a setup is DM that does
not interact with the SM forces, but that nevertheless
has interactions with ordinary matter through a hidden
photon. In this scenario, the A0 is the massive mediator
of a broken Abelian gauge group, U(1)0, in the hidden
sector, and has a small kinetic mixing, "/ cos ✓W , with
SM hypercharge, U(1)Y [42–44, 56, 60–62]. SM fermions
with charge qi couple to the A0 with coupling strength
ge = " e qi. The variables ", g�, m�, and mA0 are the free
parameters of the model. We restrict

g� <
p

4⇡ , (perturbativity) (1)

in order to guarantee calculability of the model. Such a
constraint is also equivalent to imposing �A0/mA0 . 1
which is necessary for the A0 to have a particle descrip-
tion. We will refer in the following to this restriction as
the “perturbativity” constraint.

In this paper, we discuss this prototype model as well
as more general LDM models with vector, pseudo-vector,
scalar, and pseudo-scalar mediators. We stress that in
UV complete models, scalar and pseudo-scalar medi-
ators generically couple to SM fermions through mix-
ing with a Higgs boson, and consequently their cou-
pling to electrons is proportional to the electron Yukawa,
ge / ye ⇠ 3 ⇥ 10�6. As a result, low-energy e+e� col-
liders are realistically unlikely to be sensitive to them.
Nonetheless, since more intricate scalar sectors may al-
low for significantly larger couplings, we include them for
completeness.

For simplicity we consider only fermionic LDM, as the
di↵erences between fermion and scalar production are
very minor. We do not consider models with a t-channel
mediator (such as light neutralino production through
selectron exchange). In these, the mediator would be
electrically charged and so could not be light.

III. PRODUCTION OF LIGHT DARK MATTER
AT e+e� COLLIDERS

Fig. 1 illustrates the production of � + /E events at
low-energy e+e� colliders in LDM scenarios. The chan-
nel shown on the left of Fig. 1 is the resonant production

E� =

p
s

2

✓
1� M2

inv

s

◆

�
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DDO 154 dwarf galaxy
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FIG. 4: Left: Observed rotation curve of dwarf galaxy DDO 154 (black data points) [167] compared to
models with an NFW profile (dotted blue) and cored profile (solid red). Stellar (gas) contributions indicated
by pink (dot-)dashed lines. Right: Corresponding DM density profiles adopted in the fits. NFW halo
parameters are rs ⇡ 3.4 kpc and ⇢s ⇡ 1.5 ⇥ 107 M�/kpc3, while the cored density profile is generated
using an analytical SIDM halo model developed in [116, 118].

Recent high-resolution surveys of nearby dwarf galaxies have given further weight to this dis-
crepancy. The HI Near Galaxy Survey (THINGS) presented rotation curves for seven nearby
dwarfs, finding a mean inner slope ↵ = �0.29 ± 0.07 [96], while a similar analysis by LITTLE
THINGS for 26 dwarfs found ↵ = �0.32 ± 0.24 [167]. These results stand in contrast to ↵ ⇠ �1
predicted for CDM.

However, this discrepancy may simply highlight the inadequacy of DM-only simulations to
infer the properties of real galaxies containing both DM and baryons. One proposal along these
lines is that supernova-driven outflows can potentially impact the DM halo gravitationally, soft-
ening cusps [78, 168], which we discuss in further detail in §II E. Alternatively, the inner mass
density in dwarf galaxies may be systematically underestimated if gas pressure—due to turbulence
in the interstellar medium—provides radial support to the disk [169, 170]. In this case, the ob-
served circular velocity will be smaller than needed to balance the gravitational acceleration, as
per Eq. (5), and purported cores may simply be an observational artifact.

In light of these uncertainties, LSB galaxies have become an attractive testing ground for DM
halo structure. A variety of observables—low metallicities and star formation rates, high gas
fractions and mass-to-light ratios, young stellar populations—all point to these galaxies being
highly DM-dominated and having had a quiescent evolution [171]. Moreover, LSBs typically
have larger circular velocities and therefore deeper potential wells compared to dwarfs. Hence,
the effects of baryon feedback and pressure support are expected to be less pronounced.

Rotation curve studies find that cored DM profiles are a better fit for LSBs compared to cuspy
profiles [54, 58, 59, 63, 64]. In some cases, NFW profiles can give reasonable fits, but the required
halo concentrations are systematically lower than the mean value predicted cosmologically. Al-
though early HI and long-slit H↵ observations carried concerns that systematic effects—limited
resolution (beam-smearing), slit misalignment, halo triaxiality and noncircular motions—may cre-
ate cores artificially, these issues have largely been put to rest with the advent of high-resolution HI
and optical velocity fields (see Ref. [148] and references therein). Whether or not baryonic feed-
back can provide the solution remains actively debated [67, 172, 173, 174]. Cored DM profiles
have been further inferred for more luminous spiral galaxies as well [65, 175, 176].
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compact stellar disk extended stellar disk

Diversity in stellar distribution

 

Similar outer circular velocity and stellar mass, 
but different stellar distribution

- compact → redistribute SIDM significantly
- extended → unchange SIDM distribution

AK, Kaplinghat, Pace, and Yu, PRL, 2017

Ayuki Kamada



• one of the largest telescopes: 8.2m

• big field of view ~1.5°

• Imaging with Hyper Suprime-Cam 
(HSC)

• 870M pixels

• ~300M galaxy images

• 2014–2019, 330 nights

• spectroscopy with 
PrimeFocusSpectrograph (PFS)

• 2394 optical fibers, 280–1260nm

• >1M redshifts

• 2022–2026 360 nights

Subaru

HSC PFS

Subaru Measurement of Images and Redshifts



Prime	Focus	Instrument

Wide	Field	
Corrector

Wide	Field	
Corrector

Fiber	Posi4oner		
(from	bo7om)

Spectrograph Fiber	Cable

Metrology	camera
Wide	Field	
Corrector

Prime Focus Spectrograph

�31



Draco

Sculptor Fornax

Ursa Minor Sextans

PFS pointings for MW satellites
~ HSC imaging data are available for all samples ~

NGC6822

tidal radius of
stellar comp.

Bootes I



Conclusions

• SM is technically UV complete

• Matt Reece: No no-lose theorem

• Problems have sharpened

• Particle physics is as interesting as ever!

• facing resource problems

• interconnected approach with new tools



We’ll do
whatever we can!



Emerging Tools for the Future HEP Landscape
The Theoretical Perspective on the 

Future of Particle Physics
Hitoshi Murayama (Berkeley, Kavli IPMU)

The Last GRC on Particle Physics
HKUST, July 4, 2019

東京大学
シンボルマーク+ロゴタイプ
新東大ブルー
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Status of ILC in Japan



Keisuke Isogai
Director General of 

Research Promotion Bureau
MEXT

ICFA meeting March 7

MECSST = MEXT



Given the statement this time, I hope discussions in the scientific community both in and outside Japan will 
continue, and we intend to continue exchange of opinions internationally at the governmental level.  As for 
the timeline, as we outlined in the statement, we will keep our eyes on the Master Plan process of the 
Science Council of Japan domestically, as well as the European Strategy Update for Particle Physics.  We 
will act based on the discussions in the scientific community in and outside Japan.  The completion of the 
Master Plan will be around February 2020, and the European Strategy in May 2020, and we will follow up 
on them. 
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KEK
High	Energy	Accelerator	
Research	Organization

Actions	to	be	done	by	MEXT

■ In the future, while paying close attention to the progress of 
discussions on the European Elementary Particle Physics Strategy, 
we would like to deepen discussions with France and Germany at 
the governmental level, by proposing, for instance, to establish a 
standing discussion group similar to the one with the US. (Mr.Isogai) 

■ So, also for the ILC project, we expect there will be a working group 
set up in the High Energy Accelerator Research Organization, so-
called KEK, and at its initiative, discussions within the community of 
domestic and foreign researchers will proceed regarding international 
cost sharing, etc. (Mr.Isogai) 

■ As I mentioned earlier, I am also aware that this is a project of great 
significance both from the academic research point of view and from 
the perspective of regional revitalization. Therefore, I would like to 
continue our investigations, closely collaborating with related 
communities while keeping an eye on the international situation. 
(Minister Shibayama)

Answers	given	by	MEXT	at	the	Diet	session	on	March	13,	2019.

Masa Yamauchi, DG of KEK, Lausanne, April 8



Stefan Kaufmann
Ryu Shionoya

July 2

Olivier Becht
Takeo Kawamura

Ryu Shionoya
Shintaro Ito

July 1

Official launch of the Japan-Germany and 
Japan-France discussion groups on ILC after

consultation  among congress people and
relevant ministries in both countries.  We

also agreed to pursue trilateral cooperation.



● Model of international cost-sharing for construction and operation

● Organization and governance of the ILC Laboratory

● International sharing of the remaining technical preparation

Report to MEXT

this September

Klaus Desch
Claude Vallée

Andrew Lankford

Kajari  
Mazumdar

Patricia McBride

Shinichiro Michizono

Yasuhiro Okada

DG 
Masa Yamauchi


