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1 WHY DO WE NEED TO MEASURE THE CROSS-SECTION? @

1 Why Do We Need to Measure the Cross-Section?

e We want to Measure P (v, — vy)
(.‘ﬁuv \&ams f’olaMn)

(I)fa'r x o(v,CC) X Ncatt, far
Ppear X o(v,CC) X Nscatt, near

Py — vy) ©

e So technically it’s just the product we need fo‘_

e Suppose there’s no near detector — what are trua/
the errors?

Source Error

Flux 2% [ 19%. 09,

Cross-Section | 2% | (92 01,
Detector Mass| 1% 12,201,
Total 2.0%
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1 WHY DO WE NEED TO MEASURE THE CROSS-SECTION?

And What Would this Do?
o F S800kan
0.42 - sin2 20,, =0.8

0.4

os | VL =V

0.26 -
i ] : | g | A | A | . | P | e
0.6 0.65 0.7 0.75 0.8 0.85 0.9 0.95 1

sinZ 2023

Am2 = 0.0035, sin2 2613 = 0.04, 30 GeV, 2E20 Decays, 10 kt Fiducial,
2% Overall Flux / 0% Flux Error

2% at 1o on

(I)fa,'r x o(v,CC) X Nscatt,far
Ppear X (v, CC) X Nscatt,near




1 WHY DO WE NEED TO MEASURE THE CROSS-SECTION? { 6 ’

Experimental Idea 3 Tnvorse Hoon Doa.,l
V,e A,

Liquid H2  Same as Far Detector

e Predict Ratein © PR "y )u.r.\\‘ln-gamn

“Easy-to-Calculate” Liquid Hydrogen
= Absolute Flux

e Use Absolute Flux to Measure v Cross-Section
in Near Copy of Far Detector

(I)fa,r % N, scatt,far

(I)near N; scatt,near
5 o(v, CC, Fe, Spectrum, Acceptance, . . . )
o(v, CC, Fe, Spectrum, Acceptance, . . . )
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Simultaneous determination of £ anat e
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GS studies.

|CANOE fuIly sumulated for CN
and passe$

For this study, events fully simulated
through ICANOE fast simulation.

3% olf), W% o(F,) ) — 20%

ol . X :
T "JRGs B JEGV) B

Proper neutrino Cross section used

Charged 7t K* decay 1nto ut for BG treatment

Atiorie Busro & Mario Compenell § Andr Padbin, ETHZwich May 2900
i i
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Sensitivity for Am?,3,0,; meast rements

Error on Am?,3=1%

Arvoric Busne & Mario Campans & Andr Pybbin, ETWIwich Moy 7000

| - ‘ mv L-Mhnn"p : = 30 GeV. L = 7400 km, 2x 10™ i decays |
S“. ri)m’.-ssno"(m : o) Ay = 3.8 % 107 ¥ ' o)m’.-ssuo"w' |
L b) a'yy = 8 x 107 (V) E b) dm'y = 8 x 107 &V ﬁ b) Am'y = 5 x 107 o |
0800 | o) Ami, = 7 x 107 (V) " 00 | yamiy e 7x 107V |00 e)Am’.-'IxIO”cV' |
il e o | iy 9 | amf s s |
0008 o008 | oo | bi’ H“Um@“ﬁ”ﬁg
e | S | -} 1, Tbecam? HE
0.002 % -.O.
_ sin” 053 measurement S’ \é”;;s |
| Am23 (eV’) 1—2000 km | L=7400 km Event simulation includes: B
— — . ¥Background |
7 X 10_3 050 4+ 0.11 | 0.50 4+ 0.04 mive rdecays .
5x 10 0.50 £ 0.06 . 0.50 £ 0.06  ¥Resolution |
35 %10~ | 0.50£0.05 | 0.50 %+ 0.09 2% Beam systematics

Consistent with Barger et al. hep-ph/991 1524



Statistical improvements
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Sensitivity Studies in the Neutrino Factory—R. Bernstein 4

e Detector
— Fe/Scint magnetized calorimeter (MINOS)

— Resolution:

AEpaq = 0.65 X {Epag

— Acceptance

e, =0 (py < 4GeV)
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Detector Studies at FNAL-R. Bernstein 12

Change of Spectrum With Distance:
Unoscillated to 2880 to 7332 km

(7332 scaled by (7332/28800°2

# ID : 10001
Sl Entries 100
2000 - Mean 23.43
- RMS 5.609
L UDFLW 0.0000E +00
1750 OVFLW 0.0000E+00
i ALLCHAN _ 0.2664E+05
1500
1250 Amz, sin2 20
=.0035, 0.80
1000
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500
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observed energy spectrum
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Detector Studies at FNAL-R. Bernstein 15

e What Does the Appearance Signal Look Like?

Comparison of Signal to Background

(P >4 GeV)

.l Signal: AmZ2, sin2 20,3 =.0035, 0.8
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Detector Studies at FNAL-R. Bernstein @\

" 30 GeV, 2E20 Decays, 10 kt Fiducial,

Am2, sin2 2023 =.0035, 0.8, sin2 2013 = 0.04

2% Overall Flux
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Detector Studies at FNAL-R. Bernstein 17
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