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Disclaimer: | am focusing on my appearance
analysis, but see Walter Winter’s
disappearance (arXiv:1204.2671) analysis.
This talk is the ‘tip of the iceberg’ of work
that’s been done and most of it is written
down.

| like to be interrupted when | talk.
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arXiv:1207.4809 with axis label change

102_||||| T T T T T
B — 68% CL

—— 90% CL
—— 95% CL
—— 99% CL
—— 30 CL _
------ KARMEN2 90% CL A

4. Performance

5. Sensitivity

* Boris:“steriles are
interesting”

* My reason E
e Tension in fits: one or
more experiments wrong [EEUEESEEESEn——

10° 210‘2 10™ 1
SIn (QQSBL)
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Sometimes
it’s worth
considering
new ideas
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4. Performance 60 GeVic
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5. Sensitivity L
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Interaction rates
e 2 km for |.3 kt
e |le2l POT (ie.5 yr @100 kW)
e | SND Best-fit

Decaying Particle Channel Nose. Nl Diff. | (Nose. — Nnul) /v Nl
ve — v, CC 332 0 o0 00

b, — v, NC | 47679 | 50073 | -4.8% -10.7

ut Ve — Ve NC 73941 | 78805 | -6.2% -17.3
b, — 1, CC | 122322 | 128433 | -4.8% 17.1

ve — v, CC | 216657 | 230766 | -6.1% -29.4

v, — v, CC ? ? ? ?

™ vy — v, CC ? ? ? ?
Ve — 1, CC 117 0 00 00

v, — UV, NC 30511 32481 | -6.1% -10.9

o v, = v, NC | 66037 | 69420 | -4.9% -12.8
v, — v, CC 77600 | 82589 | -6.0% -17.4

v, — v, CC | 197284 | 207274 | -4.8% 21.9

. v, — v, CC ? ? ? ?
v, — v, CC ? ? ? ?

Friday, 21 September 12



Friday, 21 September 12

Interaction rates
e 2 km for |.3 kt
e |le2l POT (ie.5 yr @100 kW)
e LSND Best-fit

Decaying Particle Channel Nosc. Npul Diff. | (Nosc. — Nuuil) /v Nl
ve — v, CC 332 0 00 00

v, — v, NC | 47679 | 50073 | -4.8% -10.7

ut ve — v, NC 73941 78805 | -6.2% -17.3

v, — b, CC | 122322 | 128433 | -4.8% 17.1

ve — v, CC | 216657 | 230766 | -6.1% -29.4

o+ v, — v, CC ? ? ? ?

v, — Ve CC

?

?
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4. Performance

5. Sensitivity

Interaction rates @ 2 km for | kt

Decaying Particle Channel Nosc. Npul Diff. | (Nose. — Nnul) /v Nl
ve — v, CC 332 0 00 00

v, = v, NC | 47679 | 50073 | -4.8% -10.7

ut ve — v, NC 73941 78805 | -6.2% -17.3

b, — 1, CC | 122322 | 128433 | -4.8% 17.1

ve — UV, CC | 216657 | 230766 | -6.1% -29.4

Two cuts for finding 300 events in 500000:

*How do you tell a muon from a NC or V¢ event?
*How do you tella 7/, event froma 1/, event?
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(Note: R. Bayes did the first performance analysis)

Two cuts for finding 300 events in 500000:

*How do you tell a muon from a NC or V¢ event?
*How do you tella 7/, event froma 1/, event?
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CC electron

Two cuts for finding 300 events in 500000:

*How do you tell a muon from a NC or V¢ event?
*How do you tella 1/, eventfroma v/, event?

Friday, 21 September 12 19



2 GeV/c

I TheWOrId 1.OCS‘I“DA-range: 1GIeV/c
2. Our new a |
3.The Experi

4. Performanc

Efficiency
o
o

107! 5

5. Sensitivity

102 | Y v,/NC BKg. «_I___5 Muon Sig.
- \. I
"

Efficiency

.
.
.
\‘
° I
.
.
.
: I
.
.
.
* I
\‘
.

=
S
w

\
i (N
= Stored 3.8 GeV/c p™ \ s
- Layer: 2 cm Fe, 2 cm scint. °.
~ 10 X Apion Int. | LSND averaging regime -
| R

~ 100 X ARadiation 50 100 150 200
Number of hit layers

=
S
TN

Two cuts for finding 300 events in 500000:
*How do you tell a muon from a NC or V¢ event?
*How do you tella 7/, event froma 1/, event?
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Two cuts for finding 300 events in 500000:
v/ *How do you tell a muon from a NC or V¢ event?
*How do you tella 7/, event froma 1/, event?
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Interaction rates
e 2 km for |.3 kt
e |le2l POT (ie.5 yr @100 kW)
e LSND Best-fit

Decaying Particle Channel Nosc. Npul Diff. | (Nosc. — Nuuil) /v Nl
ve — v, CC 332 0 00 00

v, — v, NC | 47679 | 50073 | -4.8% -10.7

ut ve — v, NC 73941 78805 | -6.2% -17.3

v, — b, CC | 122322 | 128433 | -4.8% 17.1

ve — v, CC | 216657 | 230766 | -6.1% -29.4
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Interaction rates
e 2 km for |.3 kt
e |le2l POT (ie.5 yr @100 kW)
e LSND Best-fit

Decaying Particle Channel Nosc. Npul Diff. | (Nosc. — Nuuil) /v Nl
ve — v, CC 332 0 00 00
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Interaction rates

e 2 km for |.3 kt

e |le2l POT (ie.5 yr @100 kW)
e |l SND Best-fit

Decaying Particle Channel (Nosc. — Nuuil) /v Nl

ve—v, CC | 332] 0] oo
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Magnetize!
Focus signal,
defocus backgrounds

Y

Two cuts for finding 300 events in 500000:

V' *How do you tell a muon from a NC or V¢ event!
*How do you tella /,, event from a Dﬂ event!?
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2. Our new approach Does radius increase?

3.The Experiment

3.6 GeV nu_mu bkg, CC DIS
2500 . . .

4. Performanc

5. Sensitivity

Interaction
vertex
I/j_%Q of s VYV’
: 528
Y Y\(\(\\F ;@*
<y
X

=
U1
-
=

muon

GENIE and
Geant4. Y LEFTOVERS

Form a graph i v Y 305.65804329094385 | |
then take Y 94.7213595499958

minimal Y 4468.46590601541
spanning tree to

find muon

S
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4(2300 5000 5500 6000 6500 7000 7500 8000 8500 9000
Z [mm]

Two cuts for finding 300 events in 500000:
v/ *How do you tell a muon from a NC or V¢ event?
*How do you tella 7/, event froma 1/, event?

Friday, 21 September 12 23



| . The Wor
2. Our new
3.The Expez™”

0.20

0.30

4. Performz
5. Sensitivit
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I : Length > 100 Fe planes
The tail is due to : Stored 3.8 GeV/c u*

‘swimming’ near Layer: 2 cm Fe, 2 cm scint.

] LSND averaging regime
superconducting 5 3 A

coil and only goes Curvature [length™] le—4

one way.
Two cuts for finding 300 events in 500000:

v’ *How do you tell a muon from a NC or V. event!
*How do you tella /,, event from a DM event!
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The tail is due to

‘swimming’ near

superconducting

coil and only goes
one way.

Curvature [length ]

Two cuts for finding 300 events in 500000:
v/ *How do you tell a muon from a NC or V¢ event?
*How do you tella 7/, event froma 1/, event?
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- : Stored 3.8 GeV/c u* .
3 & The EXPE © 2 A Layer: 2 cm Fe, 2 cm scint.

LSND averaging regime

4. Perform:
5. Sensitivit

o
o
S~
n
i
(-
Q
>
)
©
Q
N
©
&
| -
o
=

The tail is due to

‘swimming’ near

superconducting

coil and only goes
one way.

Curvature [length™]

Two cuts for finding 300 events in 500000:

v’ *How do you tell a muon from a NC or V. event!
v *How doyoutella v, eventfroma 1/, event?
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o
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4. Performance
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5. Sensitivity
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0.10F

0.05F

ook _bkg.

5 2.0 2.5 3.0 3.5
True E, [GeV]

Two cuts for finding 300 events in 500000:
v’ *How do you tell a muon from a NC or V. event!
v *How doyoutella v, eventfroma v/, event?
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Two cuts for finding 300 events in 500000:
v’ *How do you tell a muon from a NC or V. event!
v *How doyoutella v, eventfroma v/, event?
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4. Performance |. Flux

5. Sensitivity 2. Interactions
3. Efficiency
4. y?

3.8 GeV/c 4
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2. Our new approach

3.The Experiment Flux

* Integrate
decay
5. Sensitivity oaghe
* Available
in Python
Package
Index as
msrflux

4. Performance

3.8 GeV/c 4

FFAG or FODO
- hd[)u. - -

Friday, 21 September 12
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2. Our new approach

3.The Experiment

4. Performance

Event rates

*|.3 kt Sampling
lron Calorimeter
e Raw interactions

 No SM
ce s backgrounds

5. Sensitivit |

Y eNeed 107-5 bkg rej
Decaying Particle Channel Nse Nuunt Diff. | (Nose. — Nnull) /v Nuull
Ve — v, CC 332 0 00 00
v, — 7, NC | 47679 | 50073 | -4.8% -10.7
,u+ v, — V. NC 73941 78805 | -6.2% -17.3
v, — v, CC | 122322 | 128433 | -4.8% 171
v, — v, CC | 216657 | 230766 | -6.1% -29.4
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|.The World of Steriles Stephen Parke:

2. Our new approach “Don’t show me
plots until it’s 10

3.The Experiment . '
sigma!

4. Performance

5. Sensitivity

arXiv:1205.6338
Wrong-sign =
10 POT

5 i
Xstats |

1|
197V mmm 99% MB7/LSND
CfBa’ckgro.Llllnds 107 102 P P
on't oscillate) sin® (26, GLoBES 2012

Friday, 21 September 12



| . The World of Steriles

2. Our new approach Optimizing accelerator

3. The Experiment performance versus
4. Performance detector performance

5. Sensitivity

Numerous

other

optimizations
in LOI

Charge Misindenfication Rate

10 1017 1018 1019 1020
Number of 1™ decays
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2. Our new approach
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4. Performance

Optimizing Baseline and

Energy

You are here

> —

i 5 .
5. Sensitivity S
O, 4f
~ \
= S|
031 (D
- O
T =
) o U
Numerous other S -
optimizations in S 1}
=)
LOI 2
O I
0.5

1.5 2.0
Baseline [km]

1.0 2.5 3.0

Friday, 21 September 12
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2. Our new approach

3.The Experiment

Optimizing cuts
4. Performance Backgrounds at |e-4 if unspecified

5. Sensitivity

— 6 6 (5 ] "E i
O 6) ,\ '\_0 1l @ _ s 6 /
g | 5219400 |
S 107 110'4 3
@ You are here | : @ You are here
10_50.0 OI.2 OI.4 OI.6 OI.8 10_50.0 OI.2 OI.4 OI.6 OI.8
Signal Efficiency Signal Efficiency
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2. Our new approach
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Vary field strength?

0
107 p ® © '@ o' @ @ @ @
I e o
4. Performance sig. CC v, —v,
S ol o o CCy,—vp, _
5. Sensitivity Ny -
o Length > 100 Fe planes
@ Stored 3.8 GeV/c u*
10° ¢ : 5 Layer: 2 cm Fe, 2 cm scint.
: — CCy —y |1 1S 10-2 B LSND averaging regime N
[a_ € Bt >
; | - CCr,—v, |1 5
O ] Y
= Length > 100 Fe planes o
— Stored 3.8 GeV/c " > -3
O 2 | Layer: 2 cm Fe, 2 ¢m scini U 10 3 E
N 10 LSND averaging rggime - [
c ] q_) i
S = :
v e
107 L] . ¢ P
= 10- 3 [ ) (] -
O
= -
B -4 i o bkgo o o
7 10 B
B | : i [ O
Fyg l_ _ _ _ _ - | | | | |
B 10
10° 51T &% 1 5 3 0.80 0.85 090 095 1.00 1.05 1.10
Curvature [length™'] le—4 Relative Field Strength
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2. Our new approach

3.The Experiment

4. Performance

The 100 seems
fairly robust

* When varying cuts

* When varying field

* When varying POT

* When varying detector performance

* When varying muon energy and baseline

5. Sensitivity

Simple physical cuts allow for systematic
studies. Promising start...
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Am?

Non-sequiter

work of Walter Winter

103 [

10 ¢

10° ¢

No systematics

---- Point source

— - Sraight averaged

GLoBESZOlZ?

— Sraight+det. averaged

38



Conclusions

Sterile neutrinos rock.

® One of the twelve channels was presented;
feel free to ask me about getting involved
with other channels

® Simple detector performance study @ 100

® With this sensitivity to LSND, it’s the SNO
of sterile neutrinos
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