Measurement of the o Energy Spectrum from
8B and Determination of the Shape of the
v Spectrum

C.Ortiz

A. Garcia _

M. Bhattacharya University of
A. Komives Notre Dame

R. Waltz



Neutrino Flux

SuperK, SNO, ICARUS... will look at
distortions of the 8B v spectrum
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High-energy v’s come from 2B
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FIG. 2. Measured § momentum spectra. The error bars,
where not shown, are smaller than the size of the points. (a) The
B~ spectrum of "B used to calibrate the spectrometer. A fit is
performed to obtain the calibration parameter Ry (see Ref. 15).
(b) The 8™ spectrum of "B. The solid line is the predicted spec-
trum which gives the best agreement (see Table I). The dashed
line shows a normal allowed spectrum for a hypothetical sharp
final state at E. =3 MeV in "Be.
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when both recoil order terms and radiative corrections are
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Fig. 1. Combined *N plex hep enengy spoctrum. The total lux of hep neslrinos
was varol 1o obtain the best-fit for each soepario. The fgure shows the Ralio of
the measured [1] to the calculated number of events with elsctron mecuil eaergy
E The measured pomls were reportad by the SuperBamiokaade collaboration at
Veatrind 9811 The calealatod curves are giobal lits to all of the data, the chin
rine [20], GALLEX [21), SAGE [22], and SuperKamiokande [1] total event rales,
rhe Seperkamickande |1] energy spectrum., and the SuperKamsiolande (1] Day-Naght
gsvmmatry. The cabkculations follow the prerepls of BRSSE [23] for the best-81 ghohal
solutions for a stasdard “po-cscillation’ enengy spectrum, as well as MSW asd vac
sum peatring recillation soloticas. The hocizoatal fine at Hatin = 0.37 repressnis
the ratio of the tntzl event rale measpred by Superhamiokande Lo the predicied

sveni ratell] witl &0 sscillations asd aaly I avolrinos

Far varuam oscillatsons, the valne of o correspandieg o the _E_ll.-!lu: Yo s

il 1:'r:-':||i srongly oo Am* ammi sns M within the acceptakle T Ml Th=

improvemnest in the C.L. for anceplance imcreases from 6% to 15% when an
artitrary hep Bux is consdenes

| hest-fit plohal MSW salutice with an arbatrary hep Bux has neutring
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maraieters given by Am® = 5.4 = 107 eV " and =i M = 5.0 = 10—, which
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Figure |- Nornalized energy spectra of * B, bep and B neutrinas.
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Figure 3: Btd.re--.'vi electron energy spectrum - sarmnalized o S5M expectations (dots|

}_..“______ L i DR = = e T

The sofid lis u,_-e is 1h| IIFI'II ctxn ﬁ:-: 'i’.a_— ].' < 10* cm™ '_'

il




-
L
Loonona canl i D sl -

Crunl i whasnsl

L can s

-3 -2I -a3 a i 2z B3

- partieks enangy s (e

e G 1 Yaesi of e aemnlind v sgeare i & 8100 e 23
3 3 4 % & T @ % 0 gy 2 wih e allowssoe fir s pessivle bias, b, In e dewied o

a—pariicie smergy [W=v] pertacie eaespy. The corves ot mmekeily SOy, Dz 3 =0
e ke

FIG. 1 Comgilstios of "Be{Ia} decey dam. The bin widds ae
e (or Sfferest eaperimmewy The dum WAL mad WAL we

e ] e E
*35") specirum ]
L - "
1 .
!I ']
} *  DelaiVe [mal] |
R W : 1
= 1 ) ]
: s \ —— Bestft23r 1 =
5 A I -
y e . -
= - .:3.
H 4
]
lm:- i
- 4
o Cedsii . i ]
¥ i [T - 13 A& -3 [ | - & & (3¢ 12 ta 1
§ mamertam (M) Mestring erergy. £ {WeV)
FIG. 4. Experimenfal] dafz ou the podibon specmue, mesether FIG 5 The e etmatr (sanbrdl "B ssstino spectroms &,

wih the bew [ aad @ ZJo fm commiposdiag . WAL alpha  ppether wih de gpocmm A allowed by dhe manisun (=1
devay dats within the biss mepe P=0IES=1.058 M. Biamstical 2nd experiTentz] oot



I pin diode detector B catcher foil
@ empty catcher frame

ﬁ -
¥ fixed Gd source A mixed Gd & Am source
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target ladder diameter

i 1.27 cm
beam depth
collimator isolation piece  7.62 cm

/ bore
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Advantages of our Setup:

1) Detectors completely blind to B’s
a) allowed us to count o-o coincidences
without f's.
b) cleared low-energy [ backgrounds.
c) avoided § summing.

2) Continuous c-energy calibration.

3) Continuous foil-thickness monitoring.



Energy calibrations are taken within each cycle in both
detectors with mixed (148Gd+241Am) sources
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We measured detectors dead layers and calculated
energy loss in the dead layers plus foils
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We corrected the 8B spectrum event-by-event for
energy loss.
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8B energy spectrum
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R-matrix fit to the data
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The 16 MeV doublet was assomed to be a pesr equal mivtwre of T =0, a0d T — 1. Lot 25
amd 5 be o warefonctions with waspin | and 1, respectively:

(L}

Ve=ova b e, v = Ot — ot
. The walues of @ and 3 were extracted froen the waitls:
TN g i R Y (2)

The relation hetween the reduced width +; and the width [ for a given level were apgurixi-
muilivd by the fallowing formmlas
¥ I L ] 1';. .‘Fl‘u
= = T T ()
" anE) o SR %= 2R(E) 5 20%(E3)

The mntrix clenseuts foe the 16 MMeV donbilet ran then he expressed in terms of the matrix

clements of the functions ¢, and oy,

My — Filye
Ay = —a My
Moy = alMlor + SMezy
My = fMacr — allgr
Mg =2
Mz =10
Mg =4
Mocr = 251

The valoe of Mar was left a5 o free mriable in the o B It was also assumed thas the
contribwtine fram M7 would not be significant and was hekl lixal a1 2em,



8Be endpoint distribution
present results vs. previous results
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Neutrino energy spectrum
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