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FOUR CORNERS SECTION

. —— Samples of highly disordered insulating material were irradiated with 1 keV electron beams,
() homges ot resulting in three forms of light emission with differing duration: arcs (<1 s duration), flares (~100 s), Scintillator Construction \
| and cathodoluminescence (as long as beam Is on). The arc and cathodoluminescence phenomena Parts
3.1 MA__L__J are well understood, while the flares are not. Flares were observed at intervals of ~2 per hr. This is QPhotomultiplier Tube (PMT)
| . within a factor of 2 for the expected muon cross-section at an altitude of Logan, UT (1370 m) caused Ordered unit, designed with sensitivity for
ﬁ‘-; ﬂ U by high altitude cosmic rays. Based on this suggestive evidence, we have proposed incorporation light in the blue spectrum.
3 | of standard muon coincidence detection apparatus into our vacuum cathodoluminescence test Hinorganic Scintillator | |
" Sustained Arc , . . . : . A crystalline structured material that excites Ll
' Glow | facility. Measurements of the muon cross-section zenith angle and angle-dependence will provide Treuelh TiEEsien Wil Coemls Fys whe ';E'”az
) Electrometer Flare calibration of the muon detector. If muon evidence coincides with the flare events, this will provide emits blue light. tho 8
L ° -~ — ! — z definitive evidence of the flare origin. We will discover whether a correlation between flares of *Assembly
Time (s} charged sample are caused by transitory muons which trigger discharge and subsequent recharging Assembled into one unit with the scintillator
- - - attached to the PMT’s face and allows for optical
during our testing of space materials. ransmission directly to the PMT
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PMT’s are checked for optimal operation

voltage and current (minimize dark
current). Scintillating detector is set at
specific angles to determine the angle of
Incidence for maximum muon flux due to
the decay at the specific altitude. Then

Uacuum chamber

Spectral Radance [Wem*2-nm-se)

with both scintillators, efficiency of the
B R T, e e oo two being able to count the same particle
Time (8] at a set separation and angle are needed
Fig._ 1 (_a) Cur_rent thr_ough sarr_\ple vs. time showing th_e three types of emission. (b) to account for the percentage of flares
Optical intensity vs. time showing the three types of emissions[Dennison, 2013]. :—_]_—pnni'gﬁau observed without proper coincidence
Observed Optical Emissions o N Fig. 6 BNC Mounting iy ene selndleier Ceeeing Ene uie
1 Cathodoluminescence ) = apparatus for PMT _oth%r not for wider or narrower angles of
A glow produced from optical emissions of charged insulator sample during VLN f -'HM'I-- - INSIeKAEE:
continuous exposure to electron beam (Fig. 1: shown as sustained current in A )
(a) and sustained radiance in (b)) | N (I !) ‘ Bell-curve =2 T ' ' ' ' ' ’
' represents
Fast discharge of built up charge from sample (Fig. 1: seen as a drop in current atmospheric 2 MAXIMUM-LIKELIHOOD
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Infrequent occurrence of prolonged discharge and sharp increase of current detected. « o} bVﬁ ~
through sample with sustained electron beam. (Fig. 1: (a) is case with jump in NIM Bin Collector °§° M AR UM=LIKEL IHOOD
current and slow return towards cathodoluminescence, and (b) optical 51 riT YTPRODUEED MOONS
emission over time). Fig. 3 — Vacuum chamber with scintillating Fig. 4— Coincidence experiment schematic. ._4/ : | . ”i’i’%‘é’s"‘;#é'éfié'ﬁggﬁ{'T
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Setector A , Muon Detection Fig. 7 — Angular dependence of muon counts [Landecker, 1978].
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Muons that are present at deflected every which way. Detec- p acement O t e deteCtorS (Seen In Flg 3) 'I\/IUOn depOSitS Charge On’[O the Sample
tor arrays Spread across Wide A. Andersen, JR Dennison, A. M. Sim and C. Sim, “Electrostatic Discharge and Endurance Time Measurements of Spacecraft Materials: A Defect-Driven Dynamic Model,” Abstract 127, Proceedings of the 13" Spacecraft Chargin
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atmosphere’ th ey have a ]_.) proton deteCtorS relles On the InCIdent angle Of the . . h f. I f jélg::,a&)gyl,?.zl-cl).l‘g).hnson, G. Wlfson,A. Evans and J.R. Ii)ennlion, U-ItrahlghVacuum Cryostat System for Extended Low Temperature Space.Enwronment-Tes:mg, Proc. 12th Spacecraft-Charglng Techn. Conf., (Kitakyushu,
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proportional to the altitude. [ i (optimally the detectors would be closely currentin the coincidence unit. e e s e e e
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Fig. 2 Shows decay of cosmic rays into muons [Drake 2012] USU MPG Webpage [=]
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