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fiducial mass of mineral oil
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This is
as CoNDOR / ORLaND

ORLAND

MiniBooNE

78ft

110ft

Proposed detector for SNS

like MiniBooNE

500ton  fiducial mass of 

mineral oil n ~ 20C H2n+2n

but smaller at 250tons

MiniBooNE
the sameNOT
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veto PMTs

= 5.1m

r fid= 4.11m

r inner= 4.6m

router

33.5 feet

main  PMTs
bag  for D  O2

possible inner

Fiducial  Volume
291m3

250ton detector
rough design

Needs concrete enclosure 44 feet diameter and
40 feet deep.  This is ~12% of ORLaND volume.
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Candidate Hamamatsu Photomultipliers

height

diameter

effective diameter

quantum efficiency at 390nm

spectral response

peak sensitivity

transit time spread − FWHM

Number for 20%

typical HV for 10  gain7

photocathode coverage 1564 535

2.4 ns 2.8ns

1500 volts

420 nm

300 to 650 nm

22% 20%

190 mm 325 mm

332 mm202 mm

290 nm 332 nm

R5912
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π+π− −π/( )( decay)(µ−
decay ) = νe νµ/

(0.09/0.135)(0.015)(0.085) = 0.00085

νe is 0.085% of νµ from µ+ DAR

Yuri Efremenko    at   NuFact’03 June 10, 2003
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ν /e νµ

µ νµ
− DIF before captureπ−1.5% of the 

is  2/3/π−

π−
π+

µ e νµ νe
− − 8.5% of the µ− DAR before capture

with a 76.2ns life time

After the spill µµ0.695  s 5  s it is 0.024% 2.4x10

Overall background is 0.085% 8.5x10
−4

νe background in the beam comes from
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(yes, an overall time fit can do better)
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(Combined LSND and KARMEN fit)
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ν 12C

Other Event rates in 250tons of Mineral Oil
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KARMEN data
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plus  others  ??
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10Co

eν O CC water b.p. 100oCH2O 1000kg/m 1.333

Other Liquids and Cross Sections

Look for clear liquids containing  H  and/or  C,  and at
most one other element of interest

butyl−PBD for n’s

stuff density propertiesphysics nchemical

ν O NC

eν N CC ammonia N 771kg/m 1.33

Gd  for n’s

3
ν N NC ammonia + water 90g ammonia to 100g water liquid at

Clν 1505kg/m 1.51tetrachlorethene C2Cl4 used by R. Davis

Brν 2708kg/m 1.604tribromoethene C2

Brν 2497kg/m 1.542C

Iν 2179kg/m 1.534ethylene iodide C2

Iν 3325kg/m 1.742methylene iodide C

methyene bromide

I

H

H

H

H2

4

2 2Br

I 2

2

H3 3Br

b.p. −33oC

b.p. 163oC

b.p. 97

b.p. 131oC

b.p. 182oC

oC

3

3

3

3

3

3

ν
eν C
C NC

CC mineral oil
n ~ 20

CnH2n+2 860kg/m 1.473

eν D heavy water in clear bagD2O 1105kg/m 1.343
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(2.75+0.85+0.24)

νe
127

I e
127

Xe− Cross Section using CH2 I 2

4.35 x 10 iodine−127 atoms30
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Engel, Pittel, Vogel, Phys Rev C50 (1994) 1702

Distel et al, (LANSCE)  nucl−ex:0208012v1

fiducial mass is (291m3)(3325kg/m3) = 967,000 kg

967 tons of methylene iodide ("250 tons" for mineral oil only!)

2.17 x 10 molecules30

−40cm2

−40cm2

77,200 ν

One year at the SNS with methylene iodide gives the event totals

e
127

I NCCC1,630 νeC ν1,980
12

C

1)  the only stable isotope of iodine is number 127

2)  the threshold for electron neutrino interactions is 789keV

3)  above 8MeV excitation energy Xe−127 is unstable to neutron
emission.  The proposed detector can associate subsequent 
neutron captures.

4)  calculations and mesurement for this process are excitations
to Xe−127 states which return to the ground state.  This state
has a 36.4−day half−life EC, extracted radio−chemically.

(2.1 − 3.1)x10

x10



This program can be done, so should be considered
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νµ eν

Conclusions

The SNS is the ideal decay−at−reat neutrino source

High neutrino flux, low backgrounds, 

small duty factor, good ν νµ e νµ separation

A several hundred cubic−meter imaging Cerenkov

detector can be built in a modest excavation away

from the target hall foundation

Confirm or refute the LSND oscillation 

result in about one year with mineral oil

(MiniBooNE is checking )νµ eν

Other liquids for  D, N, O, Cl, Br, I, and more

80k νe
127I    in methylene iodide in one year
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