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Figure 2. (a) Rotation curves for the M33 galaxy [4]: 1, the observed curve, 2, theoretical curve of the glowing galactic disk. (b) Optical and (c) X-ray
images of cluster 1E0657-558 obtained with the Hubble and Chandra telescopes, respectively. The curves show mass density contours reconstructed by
gravitational lensing [5]. Horizontal axes are the inclination angles, vertical axes are the ascention angles.
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Figure 12. The foreground-reduced Internal Linear Combination (1L.C) map based on the five year WMAP data.
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Agenzia Spaziale ltaliana

To: Prof. Ming GAO
General Director of CSU

Subject: the mission HERD at ASI
Dear Prof. Ming GAO,

with the present letter | have the pleasure to confirm the great scientific interest of the Italian Space
Agency in the HERD mission.

The valuable scientific merit of the HERD mission was assessed in May 2018, when the Italian Space Agency
hosted the Joint Review Meeting on HERD Proposal, organized in collaboration with CSU and actively
participating to the review process with a board of prominent experts appointed by the Agency itself.

The joint ASI-CSU board provided a very positive outcome on this mission, strongly recommending the
prompt involvement in the next phases of the mission in view of its adoption.

Since the completion of the review, ASl is continuously updated on the status of the HERD mission and the
related advances in the payload design by the Italian scientists participating in the phase A study, and we
are pleased to learn that HERD has been recommended as one of the two top priority experiments on the
China Space Station in the discipline of Astronomy and Astrophysics.

Given the scientific value of the mission, the great interest in the mission by a large Italian Scientific
Community with a long-standing experience on cosmic-rays physics with space detectors, as well as the
programmatic progress in the HERD mission, ASI is willing to consider the support to the next phases of the
project, subject to final budget allocation as well as scientific and cost reviews.

With my best regards,
——
Negri Maria ws o s,

i
Barbara i
sy et

Barbara Negri
Head of the Exploration and Observation of the Universe Division

at the Italian Space Agency

d
~

Istituto Nazionale
di Fizica Nucleare

INFN

Dr. Oliviers Cremonesi
Piazza della Scienza. 3
20126 Milana Iraly

Dr. Shuang-Nan Zhang
IHEP

c.c. Dr. Giovanni Amhbrosi
INFN Perugia

Subject: the mission HERD at INFN

Dear Dr. Shuang-Nan Zhang,

with the present letter I have the pleasure to confirm the pgreat scientific interest of
INFN and in particular of the National Astroparticle Physics Scientific Committee (2=4) on the
HERD project.

A large community of physicists and engineers (currently about 70 people from 10
INFN sections) with a long standing experience on cosmic rays physics with space detectors is
active on the HERD project.

INFN has financed the HERD project with about 700 k€ in the last two years, and a
budget of the same amount to support the activities in 2021 will be discussed in our yearly
review meeting in two weeks.

Although no final financial commitment has been defined yet, it is a clear will of the
INFN community and the INFN management to give an important contribution to the HERD
project.

Milano, Sep. 2=d 2020

Dr. Oliviero Cremonesi
1 2 - Astropartyle Physics)
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T4 CIEMAT,

IFAEFOICCUBSZHFSER

—
Institut de Ciénelea del Cosmos
Ca & IEREQ INSTITUT DE FiSICA D'ALTES ENERGIES EXCELENcug Institut de Ciéncies del Cosmos Facutat e Fisica Tel +34 334021
u 5 MINISTERIO f Y Consorci de la Generalitat de Catalunya | de la Universitat Autonoma de ¢ e UNIVERSITAT oi BARCELONA C. Mart I Frangues, 1 ‘secretanaghics.
D OEPANA  DEGEMOANNOWACION G mesgeares WAk Barcelona , ocHoA -UB 08028 Barcelona Hiipec.ub sdul
: ; ¥ UNIVERSIDADES Erargricis, MDDt
T Tocuiigios Edfici Cn Universitat Autonoma de Barcelona
E-08193 Ballaterra (Barcelona) Spain
woww ifae es
Prof. Shuang-Nan Zhang : Prof. Shuang-Nan Zhang
Division for Particle Astrophysics . Prof. Shuang-Nan Zhang Division for Particle Astrophysics
Institute of High Energy Physics Dl"“s,"’" fo;r{gn;c:;e Astrugll:ysfcs Institute of High Energy Physics
Chinese Academy of Sciences natiéule of High Hoorgy Faysics Chinese Academy of Sciences

Beijing 100049, China

Madrid, 7" September 2020

Dear Prof. Shuang-Man Zhang,

It has been brought to our attention that the High Energy cosmic-Radiation Detection (HERD)
facility has been recently recommended as a top priority experiment for the China’s Space
Station (CSS). It is our pleasure to confirm the strongest scientific and technological interest of
the participating Spamsh institutions, and, in particular, of the Centro de Investigaciones
Energéticas Medit ¥ Tecnoldgicas (CIEMAT).

CIEMAT is the largest Spanish Public Research Organization in the field of energy and
environment. CIEMAT employs about 1,400 people and has become the reference center not
only in the energy field, but also in some specific fields of basic research in Spain, one of them
being Experimental Particle and Astroparticle Physics.

CIEMAT has collaborated with the Institute for High Energy Physics of the Chinese Academy of
Sciences (IHEP) for more than 30 years in forefrent scientific experiments of Particle Physics
(L3 experiment at LEP accelerator, CERN) and Astroparticle Physics (AMS experiment onboard
the International Space Statmn} m accomplish fundamenlal research in particle physics and

Qur and di with IHEP has been further
strengthened with the participation in HERD of a team of CIEMAT physicists and engineers
since 2017 with the support of the Spanish Space Program.

It is our judgement that HERD is a unique research facility to tackle fundamental physics
problems from space such as the nature of dark matter, the Galactic cosmic ray accelerators
and the high energy gamma ray sky.

We express our strong interest in continuing CIEMAT participation in HERD and to foster our
technological and scientific contribution in the framewerk of an international collaboration.

Chinese Academy of Sciences
Beijing 100049, China

Dear Prof. Shuang-Nan Zhang,

It has been brought to my attention that the High Energy cosmic-Radiation Detection (HERD) facility
has been recently recommended as a top priority experiment for the China’s Space Station (CSS). It is
my pleasure to confirm the strongest scientific and technological interest of the nstitu de Fisica
d’Altes Energies (IFAE), in Barcelona, Spain.

IFAE (wwiv.ifac.es) conducts experimental and theoretical research at the frontier of fundamental
physics, namely in Particle Physics, Astrophysics and Cosmology, since 1992. IFAE also works at the
cutting edge of detector technol applying its k how to Medical Imaging and other applied
rescarch ficlds. IFAE has obtained twice (periods 2013-2016 and 2017-2020) the Severo Ochoa award
granted by the Spanish government to a few leading national research centers, and it is one of the
founding centers of the Barcelona Institute for Science and Technology (BIST, www.bist.eu). IFAE i |s

Beijing 100049, China

Dear Prof Shuang-Nan Zhang,

It has been brought to my attention that the High Energy cosmic-Radiation Detection
(HERD) facility has been recently recommended as a top priority experiment for the
China’s Space Station (CSS). It is my pleasure to confirm the strongest scientific and
technological interest of the participating Spanish institutions, and, in particular, of the
Institute of Cosmes Sciences of the University of Barcelona (ICCUB.
http:/ficc.ub.edw/).

The University of Barcelona (UB) was founded in 1450. Today it boasts of a student
body of about 63.000 and a research staff of 5.600 members. Degrees are offered in 73
different areas of teaching with mumerous postgraduate and doctorate programs as well
as « education courses. The UB is the largest of the six umversities of

one of the leading research institutes in the young field of G y A y, having
and operated several critical hardware components of the MAGIC and CTA telescopes, and leading
several of the highest-impact scientific results in the research field.

Since 2018, we have been supported by the Spanish Space Program to conduct prospective studies for

the participation of IFAE in a next: ion gamma-ray space mission. Those studies have led IFAE

to s1m a participation in HERD, with the aim of assessing and optimizing the capabilities of the

detecmr for gumms ray astronomy. We plan to request the Spanish Space Program for further fnnds to
and this activity, as well as to p in the R&D acti

d: of lhe detector crucial for gamma-ray

leading to the
detection.

of those b p

It is our judgment that HERD is a unique research facility to tackle fundamental physics problems of
our interest, such as the nature of dark matter, the Galactic cosmic ray accelerators and the high-energy

gamma ray sky.

We express our strong interest in lidating IFAE’s p in HFRD and we seek to make
hnological and scientific ibutions in the fr kofani | collaboration
Barcelona, September 10t 2020 "“{*
S ENERGIES
JTOE FISICADALT!
?&%’\TA‘ AUTONOMA BARCELONA
o ‘938EL\AILHHA
’ D S CEONA (PA) 5
-
| 1
Dr. Ramon Miquel
Director, IFAE

Barcelona and of the ten in Cataloma. The UB 1s ranked the first Spanish umiversity, and
the twenty third European institution in scientific quality and productivity. The ICCUB
is an imterdisciplinary center devoted to fundamental research in the fields of
cosmolegy. astrophysics and particle physics. In addition, the mstitute has a strong
technology program through its participation in international collaborations in
observarional astronomy and experimental particle physics.

ICCUB i1s collaboratmg with the Institute for High Energy Physics of the Chinese
Academy of Sciences (IHEP) in forefront scientific experiments as HERD. or LHCb
detector at CERN. The ICCUB is also involved in important space missions, as Gaia,
Solar Orbiter, Ariel and LISA. and in ground-based gamma-ray mstruments as Magic
and CTA

A team of ICCUB physicists and engineers is participating in HERD project since 2018
with the support of the Spanish Space Program. It is our judgement that HERD s a
unique research facility to tackle fund tal physics probl from space such as the
nature of dark matter. the Galactic cosmic ray accelerators and the high energy gamma
ray sky. The ICCUB researchers involved in Dark Matter studies will certainly benefit
HERD unique data. Also, HERD, as wide FoV gamma 1ay observatory. will be a crucial
instrument for high energy astrophysicists in ICCUB. A replacement for FERMI will
soon be needed. particularly when the CTA cbservatory becomes operatrve. From the
technological peint of view, the ICCUB is collaborating with the University of Geneva

UNIVERSITATo
BARCELONA
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NEHANEASTHER

Schweizerische Eidgenossenschaft Federal Department of Economic Affairs, bt T )
Canfédiration suisse Education and Research EAER I 'ﬂr UHIWHSITE
comederazion: Szzera State Secretariat for Education, ey DEG ENEVE
onfaderaziun svizra Research and Innovation SERI — ———
. . Swiss Space Office
Swiss Confederation Cepariemvent de phasaps
r uc hibsion ol corpuRou ke
ProL Xin WU -
Prof. Skeang-Nan Thang
CH-3003 Bern, SER| B
Dirmct b 541 22 370 B8 25 ) .
IR Extimse of High Enssgy Phyecs
Prof. Shuang-Nan Zhang Chimasa Acadeoyy of Sciences
Institute of High Energy Physics
Chinese Academy of Sciences Bayzg 100049, Chiza
Beijing 100048
China Gemera, September 29, 2030
Unser Zeichen: SBFI-D&32.12-PRX/ 111 .
Referenz/Aktenzeichen: SBFLD-E13D3401/134 Dgar Prof. Shuamg-Nom Zhang.
Sachbearbeiterfin: Valerie Koller
Bemn, 29.03.2020 I am very excied to be izformed that thers had been important progess on the adopeion of e HERD
mion 3 an sxpariment on Chima's Space Swaton. A the PT of the HERD project i Swimecland & is
Letter of Awareness — Swiss contribution to the proposed High Energy Radiation Detection oy plaasers to reitmats the srome schancfic fmsswet of the Swiss avmoparticls plrvsics communin oo

(HERD) facility on board the China Space Station
Diear Prof. Shuang-Man Zhang,

The Swiss Space Office (S50) is pleased to leam that the HERD instrument, proposed by the Institute
of High Energy Physics in Beijing, has been recommended as one of the two top priority experiments
on the China Space Station in the discipline of Astronomy and Astrophysics.

We understand that the cor from the Swiss team, under the lead of the Swiss Pl Prof. Xin Wu
from the University of Geneva, iz a Fiber Tracker (FIT), which has recently been chosen as the
baseline tracker technology for HERD. The Swiss confribution shall be complemented with a strong
scientific involvement in the overall mission.

The successful Phase B development of the FIT has been supported by the S5O through the
PRODEX program of the Eurcpean Space Agency (ESA). Given the programmatic progress in the
HERD mission, and subject to final budget allocations as well as scientific, technical and cost reviews
conducted by our national autherities, the Swiss Delegation to ESA is willing to consider extending
the support to future project phases. The Swiss Delegation would further advocate the reguired
support for the Swiss contribution to HERD at the respective ESA bedies.

| remain available should you have any further guestions.
Sincerely,

State Secretariat for Education,
Research and Innovation %ﬂally signed by

Q’_ / ngoun Renato
AT ——— NJIQP
Bern, 2020-09-29 (with
Renato Krpoun time stamp)
Head Swiss Space Office
State Secretariat for ion, Research and ion SERI
Renato Krpaun

Einsteinstrasse 2, 3003 Bem

Tel. +41 58 480 58 02, Fax +41 58 264 04 14
renato. krpouni@sbfi.admin.ch

www_sbfi admiin.ch

s flagraip mission thas will shape the lasducaps: of space astroparticls piyeics n the commng decadas.
The HERD progact has besn highBghted in the lassr versiozs of roadmaps of both the Swriss space
science a=d the Swise pastcle physics.

The Unireesiny of Ganera is a foending member of the HERD imtemationa] collaboration and kac hesa
playing 2 leadi=g rols the project sizce 2012, In pasitcular s have proposed and dereloped the Fiber
Trackar (FIT) teckzeclogy mhick has besn recezdy adopoed an the haselize tracker mckzclogy of
HERD. Suppored by the 550 dmoegh the ESA PRODEY progmam = the last 3 year, the Piasw B
derelopment of & FTT vill be completed by & ond of 2020,

The HERD activigss kave alve basn srongly supported in ez of scisntific a=d schmical parvommal as
wrall as resarch mrasroomre by participating Swiss mstrews. cereedy constzg of the Depastmant
of Muclsar and Particle Phvwics and the Demrment of Astronomy of the Unireraty of Ganer, as mell
as the Deparment of Phyrics of the Swiss Faderal Instsstes Teckzology in Lansamms (EFFL) The
HERD project is in addition supported by the Smriss National Scisnce Foundatios (SNEE).

It is carefire oo soong balief that the Svriss wams will precesd w the FIT consouction phas ozce te
HERD mccion will ba adopted fms maki=g a wotenzds] coomibenm to the formme ccess of de
HERD project

Sincarsly

Pref Xm Wu

HERD Swis P

Hiad of the Space Asmoparticls Physics Group

Department of Naclsar and Particls Phyuics
Untrersity of Gensra
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