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An event was discovered that behaved like a muon passing vertically

Neutrinos present numerous paths to discovering physics beyond th To avoid saturation of the muon signal, resistive pads were

Standard I\F/)Iodel. In order to rr?ake the observatio%sp a¥1d take >t/he e constructed. To attenuate the muon signal by a factor of one-tenth, through the center of the detector. On the front and left faces, the
measurements needed to discover such phenomena, innovative about 500 Q resistance were needed. | used 470 Q resistors. On two mlgdge COIU”;}” showed the greTa;]tesht_ O#tput _W'thl mori ener%y at Its top
neutrino detection methods must be used. The NuLat (Neutrino boards, there were 220 nF capacitors linking 32 RG-58 coaxial cables ?n otiom 1 ?n r?t s (ient_er:.. ed' ighest S|8na (?n t itOP ace comes
Lattice experiment) is a neutrino detector with a novel geometry that from the photomultiplier tubes with 32 connections to a path that split rom Its tzentiﬂ © a:cnnteh, WIth 1S $hj_acent ctu ©5 alS0 5 OV&/TQ more
can be used to identify the particle interactions occurring within it. between a 50 € resistor and the transient digitizer. e_nerlgyt_ an those TURNEr away. This event was comparet 10

Before it can be used to observe these events, the detector needs to SULLCIe U

be calibrated. The existing connections were removed, the lengths of the capacitor Fig. 6: Simalatod Muon Top Face T
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Fig. 3: Schematic for the Fig' 4: One (_)f the attenuating ﬁ'. : ' 13 - zn:xizm = I;:s?:zm 94?&::?%: Z:stﬁmi:wﬁ
Neutrinos are tiny particles with neutral charge. They come in three attenuating pads built ~ pads during assembly = L 0 e f'-“‘“! o] 6265] | 1s7es] s amaal| s7is| o
flavors, one for each of the charged leptons. Photomultiplier 709 e : INET 2| [ - ol e[l el 5] e
Through neutrino oscillation, neutrinos can change flavor and masslt. m]&»__?__l |_| e 1 - "”‘E'EH e R T )
However, under the Standard Model, neutrinos should be massless!?. 290 nF
Studies of neutrino osclillation have founded unexpected changes In 50 Q 50 Q The energy distribution between the two events is similar to the

flavor that suggest the possibility of a sterile neutrino!l. simulated event. The simulated muon gradually loses energy
during its descent, while the real event shows high energy at the

top and bottom, but not in the center. The central 3x3x3 cubes of

The NuLat detector is a 5x5x5 lattice of cubes that emit light when

they interact with energetic particles. On three of its faces, there are the detector are doped with Lithium-6, giving them a different light-
25 photomultiplier tubes, which collect light from the cubes and send The detector’s data collection Is triggered when coincidence occurs on yield compared to the other cubes. It seems clear that this is a real
an electric signal proportional to the number of photons they receive. both of the two Isolated cubes beneath the center of the detector. muon event.

These two cubes are placed vertically so that the system triggers on

NuLat primarily strives to detect antineutrinos through the Inverse muons traveling vertically through the middle of the detector.
Beta Decay (IBD) reaction, in which an electron antineutrino interacts
with a proton to produce a neutron and a positronlll. To detect the

CONCLUSION

neultron capture and p05|tro_n-ann|h|lat|on signals that come of this, ;'36;}? trf?g%?gitizer The pads reduced the amplitude of the signals enough for the
NuLat is designed to read signals of around 2 MeV™. is attenuated, so the ,, (i sl i ity detector to measure the energy of a muon.

. _ _ full height of the i it i Ll
NuLat can pe calib “’?‘ted W't.h UoNS, for their average energy signal is counted. In | ' B (i - Now that the detector can record a muon event without losing the
deposition In a plastic scintillator is 2MeViem. _ this event, one scale of the signal due to saturation, NuLat may begin to be calibrated
Unfortunately, this results in 12.7MeV per cube, saturating the particular

to muons. Then the current attenuator pads can be replaced with
variable-ranged voltage dividers, so that the same detector
configuration can perform muon calibration and detect antineutrinos.

system, leaving no way to measure the signal for calibration. photomultiplier tube
receives most of the

energy.
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