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SND (Scattering and Neutrino Detector) Emulsion scanning at CERN
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First collider neutrinos detected : : AHO=E
° ° ° ° ° Since their discovery 67 years ago, neu- % background of 0.2, with an evaluatio
I trmosfromarangeofsources solar, <, - ofsystemancuncertamnesongomg
First direct observation of Collider Neutrinos ! | o e =
eratorandastrophysical—haveprovided hundred GeV and several TeV, FASER
ever more powerful probes of nature. and SND@LHC narrow the gap between NEW PHYSICS SAE MULLI

fixed-target and astrophysical neutrinos

One of the unexplored physics topics to
which they will contributeis the study of
high-energy neutrinos from astrophysi-
cal sources. Since the production mecha-
nismand energy of neutrinosat the LHC

. v, candidates (1u): 32 events g e

trinos produced in such a way had been

. detected, their presence inferred instead

* v, or NC candidates (Op): 9 events

e M ° Anew LHC experiment called FASER,

which entered operations at the start is similar to that of very-high-energy
of Run 3 last year, has changed this neutrinos from cosmic-ray collisions
picture with the first observation of with the atmosphere, FASER and SND@
collider neutrinos. Announcingtheresult New source Acandidate high-energyelectron neutrinocharged- LHCcanbeused to preciselyestimate this
on 19 March at the Rencontres de Mori-  current interactionrecorded by FASERv, with the electronshower ~ background. Another application is to
ond, and in a paper submitted to Physical ~ (leftoftheimage) balanced by several charged particle tracks (right). measure and compare the production rate

- Review Letters on 24 March, the FASER ofall three types of neutrinos, providing
collaboration reconstructed 153 candi- a collider for the first time,” explains animportanttestof the Standard Model.
PhYSICS NEWS AND COM MENTARY date muon neutrino and antineutrino co-spokesperson Jamie Boyd of EERN. Be;ond neutrinos, the two exper-
interactions in its spectrometer with a “This result shows the detector worked iments open new searches for feebly
B A E significance of 16 standard deviations perfectly in 2022 and opens the door interacting particles and other new
T |"] e D a Wn Of CO | | | d e. 1’ N e Ut ['I ["} O P t’]ys | CS above the background-only hypothesis. for many important future studieswith physics. In a separate analysis, FASER 20254 3%
Being consistent with the characteristics high-energy neutrinos at the LHC.” presented first results from a search (March 2025)
expected from neutrino interactions in Theextreme luminosityof proton-pro-  for dark photons decaying to an elec- _
J U |y 1 9__ 2 O 2 3 terms of secondary-particle production ton collisionsat the LHC producesalarge tron-positron pair. No events were seen [Hhizhbight Faper|
and spatial distribution, the results imply neutrino flux in the forward direction, inanalmostbackground-free analysis, ‘”s“"“a; e"‘“}‘:‘"";a"‘“‘{" i SL"D@:"C “D e'p’"‘i“: o
T 3 ; H H the observation of both neutrinos and with energies leading to cross-sections yielding new constraints on dark pho- R SIS LI el L o G el
BN, . The ﬂ rs‘t o bse rvatl on Of ne Utr[nos prOd u CEd at a partlc}e COI l Id er Ope ns antineutrinos with an incident neutrino high ennugh farneutrginos tobe detected gons wfgth couplings of 10 to 10 Fzmd g:::gs;:!:::gu:g;; {5 fhald i L et e
M g ) g y Ll i energy significantly above 200 GeV. In usinga compact apparatus. FASERisone masses of between 10 and 100MeV, in a
La Se r C u tt I n g a new fleld Df stu dy and Offers Ways to teSt the [ImItS Df the Stand ard addition, an ongoing analysis of data of twonew forward experimentssituated  region of parameter space motivated by
from an emulsion/tungsten subdetec- at either side of LHC Point1todetect neu-  dark matter.
m Ude‘l tor called FASERv revealed a first elec- trinos produced in proton-proton colli-
i tron-neutrino interaction candidate sions in ATLAS. The other, SND@LHC, Further reading A TP 3 = El o} I-I
(see image above). alsoreportedits first resultsat Moriond.  FASER Collab. 2023 arKiv:2303.14185. = = = i
“FASER has directly observed the The team found eight muon-neu trino FASER Collab. 2023 CERN-FASER-CONF- THE KOREAN PHYSICAL SOCIETY

interactions of neutrinos produced at candidate events against an expected 2023-001.
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