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"t P Raw beam monitoring data stream (B. Viren)
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g P Online beam monitoring (M. Bishai, B. Viren)

» Processing beam data
(B. Viren, M. Bishai,
M. Dierckxsens)

» Beam stability studies
(M. Bishai,
M. Dierckxsens)

» Strong presence at FNAL
during commissioning

» BNL has 24h on-call
duties for beam

monitoring data taking 4
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» Beam Monitoring Database Framework

(B. Viren, M. Bishai, M. Dierckxsens)

v database on spill-by-spill basis

v provides easy, robust, reliable interface to match
ﬁ detector data with beam monitoring data

» Incorporation of beam mon. info, such as PoT
per spill, into standard analyses
(M. Dierckxsens)

» Interface for applying beam quality cuts
(M. Dierckxsens, Minos-doc-1486)

» Systematics of counting protons on target
(M. Bishai, Minos-doc-1491)
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First year of running 8% st IR

4 P First neutrino interaction in ND: Jan. 21, 2005
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» 1 inch steel planes, magnetized ~1.2T
¥ » 4.1x1cm? scintillator strips
oy » 1.2mm wavelength shifting fiber
| » Hamamatsu multi-channel PMTs

+ 100m underground * 700m underground
+ 282 planes: 0.98 kton * 486 planes: 5.4 kton
* high-rate electronics * veto shield for cosmics
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ND data vs. PoT
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Reconstructed Interactions versus Protons on Target per Spill
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Horn Current Test Runs
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Hadron Production Tuning
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fitting to hadronic x: and p;, improves agreement.
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» Data sample: May 20" 2005 - Dec. 6" 2005
v Integrated POT: 0.93)(1020 Ig'DeieciorSpIillInelﬂicierllcy |
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Cut Events | Efficiency | Expected |Significance
all events in fid. vol.
CC selection
negative track charge
f visible energy < 30 GeV
visible energy < 10 GeV

% Main BNL contributions are: \
=8 normalization & error, beam
quality cuts, software support

contains statistical &
systematic uncertainty
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OECI"EI’I:IDI‘I Results for 0.93E20 p.o.t
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Electron Appearance o5 Seines ARSI,

» BNL has strong interest in v_appearance

v First sensitivity study (M. Diwan, B. Viren et al.,
Numi-714, 2001)

» M. Diwan is co-convener of v, analysis group

» Plan to have first results by Dec. 2006
» Expected events for 1.4x10%° PoT:

NC 3.21  (67%) sin22923 =1.0

cC 0.54  (11%) Am?_=0.003 eV
Beam v. 070 (15%) sin°26  =0.12

V. (Am*=3x10" eV?) 0.36 (7%) *

total background  4.81 3.6 signal events
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=

» Recently developed complete analysis strategy:
Try to estimate all backgrounds from data.

— uncertainty better than 30%

similar
_ _ for NC
» Horn off running: disentangle NC from CC: /
v horn off eliminates the peak, .
high energy tail remains -, 5000 CC interactions
= h|gh punty NC 8 4000 =Hom On
Sample (N850/0) 2 ==Horn Off
<. 3000 ]
= ND MC ]
» Muon removal from T 2000 1.5 10 PoT -
L ]
reconstructed CC v, 1000
interactions: Qe T
v estimate the NC contamination True Energy (GeV)
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s pEstimate v_ FD flux from v in ND (D. Jaffe)
- FD v_ flux dominated by u* » e'v v

LLY . Measure u* decay component in ND Vu event rate
(VAN LN L L L L L L | I —54500?H”|HH|”” o
e — Total § 54000 ND MC
W oo [ FD beam 18 50
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: e — K 1 $ 3000 _
04 |- - -qc-; .\ ]
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0 2 4 6 8 10 12 14 16 18 2 500¢ | b _
T tri GeV g e B B DR 11 L Y R PPN R
rue neutrino energy (GeV) 0 ik = = s 4 L hso

D.Jaffe, 2006/03/06 Reconstructed neutrino energy (GeV)

» Incorporating vV, disappearance fit (M. Dierckxsens)

v normalization from Am?
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» MINOS finished first year of data taking
collecting in total 1.4x10%° protons on target

» BNL has contributed substantially to the
commissioning, in particular to beam monitoring
readout and data analysis

» Preliminary v, disappearance result (0.93x10%° PoT):
Ams, = 3.05 0% (stat) - 10" ° eV?
sin®20,, = 0.88"%;* (stat)

»Solid v_appearance analysis in development

with large BNL involvement, expect results by
the end of the year

Mark Dierckxsens 18



» Office of BROODKHLAVEN
/4 Science NATIONAL LABORATORY
U.S. DEPARTMENT OF ENERGY

' Backup slides
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» Very stable run conditions most of the time

Beam widths September, 2005 | every single spill is shown
35 ] : : : =
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Mary Bishai, 20051012
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» Can calculate fraction of the beam hitting the target
accurately using beam instrumentation

| Fractioh of beam on target Juhe 1 - July 18, 2005
S 0l | 1
E'WSE 1 entry per spill I —
i n — Mean 0.9939
a RMS  0.004944
m1|;|‘*§_
- » Less than 0.5%
0 of the protons
i are off the target
10° =
1D;—
1
= ) 0 IR N O] Y | .

0.7 D.75 0.8 D.85 D9 0.95 1
Fraction of beam horizontally on target (mm)
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and near detector trigger time

Time difference for August - September 2005

>10°

Entries 1493573
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Beam Monitoring Timing  zszgas smeouae

» Time difference between beam monitoring devices

» Time difference
well within 30ms

» Much smaller than
spill repetition rate

» Allows unambiguous
matching of beam
info with near and
far detector data

22
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BROOKHAVEN NATIONAL LAB NUMI ACNET MONITOR

Server URL: [kt f flocalhost: G888/ minos |
L '||A9 '|| » Screen shot of the alarm system that
152 R - e——— is part of the beam instrumentation
f."‘i‘:‘i‘ia‘mr. | online monitoring display

ﬁﬁﬁﬁl

ACNET DEVICE STATUS DISPLAY

» Shifters can spot problems with the
beam stability and readout of the
devices very quickly, usually before
the Main Control Room does

RESET EPMs RESET ALL RESET LIMITS
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Projected Sensitivities o Yienct OO

PR

vV, disappearance V. appearance
3 ¢ Contours
MINOS sensitivity, 16x10% p.o.t. < -
= 000 Y P 3 it K2K, 0.92x10%
% . :\ T | T T 7 ‘ T T T | | I N | T T T | T I: - ; ..:..................9..90/0 CL Iimit
- c - —— MINOS, 90% C.L. 1 E oo Hab 2% /0603004
q 0 00357 ...................
B ¥ Input parameters x 4/ T
B B -2 “““““
0003; - SUpBr—K, 90% C.L. ] 10 /4 A
0.0025" E . CHOOZ 90% CL
- i (e, 0.0030 eV2
0.002 s D N
0.0015- £ MINOS, with
- - 102k 25, 16, 7.4 x10% pot
_I | 1| ‘ | | | 11 | | I | | I | | I | ‘ | | | 1 | I_
0006 065 07 075 08 085 09 095 1 -
Sin229 FEFEPEPE NPT EPEPEE BN BN B
0 005 01 015 02 025 03

sin®(260,,)

Mark Dierckxsens 25



