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Targets for MiniBooNE

Thin targets : Be5 (5% A) , Al5 (5% A) - 2.0 cm
( David Schmitz has already analyzed these targets very well )

Thick targets : MB50 (50% A) -20.0 cm
: MB100 (100% A) -40.0 cm

Secondary pions from the targets
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Main Focuses =>

1. Improve the proton attenuation correction => Attenuation length
2. Tertiary particle correction. ( Re-interaction of secondaries with Be)

3. Update the Sanford-Wang parameters with long target cross
sections on MiniBooNE Beamline MC

=> Finally reduce the systematics on neutrino flux prediction.



Cross Section Measurements

2 _a 2 A7 Secondary
d Olmg <p 9): Op—Be d”N <p’ 6) Hadron Yield ]
dpd O NO ( 1— e—nZGp—Be> dpd Q2 L
-7 T I '
P ~ (04
yd B S P N“(p',0') NP
(" Double differential \ N (1—¢ ") NPT ApAQ A,yrger
Production N /! R
Cross Section T
of a type I Correction matrix to Bin < ‘
\_ particle Yy, Thick target _u”fOId the true mlgrfllezr?tsucr)n
correction term variables (p,G,O() from X
reconstructed (p',0',a") and solid angle
Short T 2 imati
—n.lo, 5\ __
if the target length : | <K lo(interaction lenght) ﬁ> ( l—e ’ )N n.l. O, Be
d’ o’ A, ] 1 :
shor. ~ arget M—l . 'NOL Q'
dpd Q (p.0) N,plAp AQ N, Plorte (p".67)

n:number density of Be nuclei
[ : Thickness of the target along the beam axis

o : Target density Arger . 4
A, Molar mass of the target pTAI—(number of target nuclei perArea)
N ,: Avogadro number 5

N, : Protons onthe target




Complete Analysis :

Absorption / decay of
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Pi+ distribution vs target length
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| © vs target length |
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MiniBooNE Beamline MC

Simulated
Beam profile :

/boone/primary/mean_x 0. mm
/boone/primary/mean_y 0. mm
/boone/primary/sigma_x 0.2 mm
/boone/primary/sigma_y 0.2 mm

/boone/primary/mean_thetax 0. mrad
/boone/primary/mean_thetay 0. mrad
/boone/primary/sigma_thetax 0.66 mrad
/boone/primary/sigma_thetay 0.40 mrad

Iboonel/primary/zPosition -1.cm<

Geometries of Targets:

HARP25 =10.0cm
HARP50 = 20.0cm
HARP100 = 40.0cm
HARP150= 60.0cm

Interaction vertex Z | IntZ

Entries 498549

70000 — Mean 1.651
C I RMS 12.31

60000 f—
50000 f—
40000 f—
30000 f—

20000 —

10000 —

Covva v bonn v be s b e e b vna Lua g
%0 40 -30 20 -10 0 10 20 30 40 50

Use a pencil dot beam

Has to change
For
Target coordinates

[ Interaction vertex Z_| IntZ

300

100

50

250
2001

150

10°

Entries 518826

o_l

Mean 3.462
1 | RMS 2.938

-5 0 5 10

11



Pion distribution

| n vs target length |

Beamline MC
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| = vs target length |
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Calculation of thick target correctionterm S,=

For Beryllium o J
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