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PHYSICAL REVIEW D VOLUME 9, NUMBER 5 1 MARCH 1974

Coherent effects of a weak neutral current

Daniel Z. Freedmanft
National Accelerator Laboratory, Batavia, Ilinois 60510

and Institute for Theoreticak Physics, State University of New York, Stony Brook, New York 11790

(Received 15 October 1973; revised manuscript received 19 November 1973)

If there is a weak neutral current, then the elastic scattering process v + A —v + A should
have a sharp coherent forward peak just as e + A —e¢ + A does. Experiments to observe this
peak can give important information on the isospin structure of the neutral current. The
experiments are very difficult, although the estimated cross sections (about 10™*® ¢m? on
carbon) are favorable. The coherent cross sections (in contrast to incoherent) are almost
energy-independent. Therefore, energies as low as 100 MeV may be suitable. Quasi-
coherent nuclear excitation processes v + A — v + A* provide possible tests of the conservation of
the weak neutral current. Because of strong coherent effects at very low energies, the
nuclear elastic scattering process may be important in inhibiting cooling by neutrino
emission in stellar collapse and neutron stars.

PHYSICAL REVIEW D VOLUME 31, NUMBER 12 15 JUNE 1985

Detectability of certain dark-matter candidates

Mark W. Goodman and Edward Witten
Joseph Henry Laboratories, Princeton University, Princeton, New Jersey 08544
(Received 7 January 1985)

We consider the possibility that the neutral-current neutrino detector recently proposed by
Drukier and Stodolsky could be used to detect some possible candidates for the dark matter in galac-
tic halos. This may be feasible if the galactic halos are made of particles with coherent weak in-
teractions and masses 1—10° GeV; particles with spin-dependent interactions of typical weak
strength and masses 1—10? GeV; or strongly interacting particles of masses 1—10" GeV.
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PHYSICAL REVIEW LETTERS 130, 021802 (2023)

Search for Solar °B Neutrinos in the PandaX-4T Experiment
Using Neutrino-Nucleus Coherent Scattering

»20234E, PandaX BHR2%iR, FRilF]

PHYSICAL REVIEW LETTERS 133, 191001 (2024)

First Indication of Solar B Neutrinos through Coherent Elastic
Neutrino-Nucleus Scattering in PandaX-4T

Fei Gao

PHYSICAL REVIEW LETTERS 126, 091301 (2021)

Editors' Suggestion

Search for Coherent Elastic Scattering of Solar °B Neutrinos
in the XENONIT Dark Matter Experiment

, XENON B RZEiR, RZ

H)

>2021%

PHYSICAL REVIEW LETTERS 133, 191002 (2024)

First Indication of Solar B Neutrinos via Coherent Elastic Neutrino-Nucleus
Scattering with XENONnNT

>20244F, XENON Fl PandaX MR AXPFH “Hi#5FE” H% 20
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PHYSICAL REVIEW LETTERS 133, 191002 (2024)
{:., Quantamacazine Physics Mathematics Biology Computer Science Topics  Archive H & Q =

First Indication of Solar 3B Neutrinos via Coherent Elastic Neutrino-Nucleus
Scattering with XENONnT senies |

“QPRS$125 PRL 20245 FH5H The Year in Physics

Physica' Review Letters collection of the year 2024 @ Physicists discovered strange supersolids, constructed new kinds of

superconductors, and continued to make the case that the cosmos is far

Each year Physical Review Letters publishes about 2000-2500 Letters across ~52 issues. We select about 400 of those papers to highlight as Editors’
Suggestions. That is still a lot to read. So, we have decided to provide a more concentrated distillation of some of the most important and interesting weirder than anyone suspected.

papers in physics and related areas.
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SPECIAL FEATURE

. . Dark Matter Is Dead, Long Live Dark Matter
Highlights of the Year
December 16, 2024 « Physics 17, 181 In the search for the invisible components of the universe, dark matter

Physics Magazine Editors pick their favorite stories from 2024. reached a discouraging milestone. (FUZZY on the difference between

dark energy and dark matter? Read our Fundamentals newsletter from

May.) Experimenters hunting for hypothesized dark matter particles
known as WIMPs — heavy, inert particles that were long considered the
top candidate for the nonreflective stuff floating in and around galaxies
— hit a limit. Detectors have become so sensitive that they’re now
picking up the glow of neutrinos from the sun, which blinds them to any
subtler signals. “So that’s kind of the end of the WIMP detection era,” the

Stanford University physicist Natalia Toro told us.

APS/Alan Stonebraker
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