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More Is Different

Broken symmetry and the nature of

the hierarchical structure of science.

The reductionist hypothesis may still
be a topic for controversy among phi-
losophers, but among the great majority
of active scientists I think it is accepted

P. W. Anderson

planation of phenomena in terms of
known fundamental laws. As always, dis-
tinctions of this kind are not unambiguous,
but they are clear in most cases. Solid
state physics, plasma physics, and perhaps

SCIENCE

less relevance they seem to have
very real problems of the rest
ence, much less to those of

The constructionist hypothesis
down when confronted with ti
difficulties of scale and complexi
behavior of large and complex
gates of clementary particles,
out, is not to be understood ir
of a simple extrapolation of thy
ertics of a few particles. Inst
each level of complexity ent
properties appear, and the unde
ing of the mew behaviors requ
search which I think is as funds
in its nature as any other. Th:
seems to me that one may ai
sciences roughly linearly in a hie
according to the idea: The elel
entities of science X obey the
science Y.
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Die Rotverschiebung von extragalaktischen Nebeln

’ !, ' . vou Boowleky. xiv:1711.01603
(16. I1. 33.)

- % Inhaltsangabe. Diese Arbeit gibt eine Darstellung der wesentlichsten )
male extragalaktischer Nebel, sowie der Methoden, welche zur Erforschung

selben gedient haben. Insbesondere wird die sog. Rotverschiebung extrag
tischer Nebel eingehend diskutiert. Verschiedene Theorien, welche zur Erkla
dieses wichtigen Phianomens aufgestellt worden sind, werden kurz besp
Schliesslich wird angedeutet, inwiefern die Rotverschiebung fiir das Stu
der durchdringenden Strahlung ven Wichtigkeit zu werden verspricht.

' § 1. Einleitung.

Creait: NAS.A ESA, the Hubble Heritage Team (STScI/AURA Es ist schon seit langer Zeit bekannt, dass es im Weltr:
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_Long term CYGNUS Vision: Multi-site Galactic Recoil Ob‘ser\;/atory |

with directional sensitivity to WIMPs and neutrinos
https://arxiv.org/abs/2008.12587

Proto Collaboration formed:

e 55+ signed members from "~ /cvGNUsKM

o CYGNUS-UK \ RS, L | o mioka, J
the US, UK, Japan, Italy, [ s (O | e
He:SFs g -\ stripreadout

Spain, China 0 R GeMwire

readout

* Six US faculty members
* Close collaboration and
regular meetings on

. / CYGNUS-US ~ : GNO/INITIU "
detector R&D and physics [ sure,usa SR Gran sasso, italy 1
Stud ies Strip r4eadout « " :(?l\(/:lg(siF;l)\AT |

readout

g CYGNO-0z
CYGNUS-ANDES Stawell, Australia

New proposal | R&D leading
t.b.d. N to1m?

Credit:Sven Vahsen’s talk
in SNOWMASS 2022

5/12/22 : : Sven Vahsen, Long Term Neutrino Projects, CSS 2022 ) 5



CYGNUS: US Program Vision

2035

Modular/multisite
experiment: CYGNUS-1000

Constrain
nonstandard
CEvNS interactions

o s

U.S.Site  SNS, SURF, International, multi-site
Oak Ridge, TN Lead, SD (Utilize DUNE cavern?)
Approx. » " _ "
Detector $0.5M+ $5M $50 M, for 1000m? in U.S.
Cost https://arxiv.org/abs/2008.12587

5/12/22 Sven Vahsen, Long Term Neutrino Projects, CSS 2022 4
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10 kg-year simulated sensitivity [90 % C.L.] + zero BG

1022 : vy z
Case for current readout ability
Case for extrapolation lower energy
Case for intrinsic detection ability

— —

] L]
& %

T

Equatorial Teiescopél Depends on readout technologies
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Current readout perform

WIMP-nucleon cross section [cm2]
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Underground laboratory ’ il
,- Readout + analysis

’’ Using microscope technigues
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