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Motivation

 Parity violation (PV) is NOT well-understood for hadronic

systems.

1 But studies of PV in hadronic systems offer a unique probe

of nucleon structure.

N
M Non-perturbative regime makes
calculations and experiments challenging.
STRONG
(PC)
DDH Model : The HWI is specified by coupling
constants at the vertex, There are six unique
coupling constants. (Wi,p, w) N
B.Desplanques, J.F.Donoghue,and B.R.Holstein, Ann.Phys. e - qz

124,449(1980).

Effective Field Theory:

T2 S
M3, ms

— developed by Holstein, Ramsey-Musolf, van Kolck, Zhu and Maekawa

— model-independent

* NN potentials are expressed in terms of 12 parameters, whose linear
combinations give us 5 low energy coupling constants

= connect to 5 parity-odd S-P NN amplitudes

Lattice QCD :

-J Wasem PRC (C85(2012)
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Different hadronic nuclear reactions have varying sensitivity to each
coupling. The goal of the HWI program is to measure enough different
reactions to solve for each of the coupling constants.
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The n-*He Experiment

High-precision measurement motivated to probe the hadronic
weak interaction by measuring the parity violating asymmetry
of the proton in the reaction-

Ai+3He — p+ T + 765keV
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JExpected to be extremely small (of the order 10 /)
JGoal is to measure an asymmetry in the reaction to a
precision of 2 x 108
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Experimental Setup

L Commissioned at spallation neutron source (SNS) facility
of Oak Ridge National Laboratory.
Q Uses pulsed neutrons at 60 Hz from SNS.

_ 10 Gauss
FnPB cold Super-mirror Magnetic Field
neutron guide polarizer
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Monitor RF spin  collimator 2He target /
z rotator ion chamber
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RFSF

[ The neutrons enter the experiment
with a transverse polarization.
[ Spin flipper with transverse S,

L e n3He
windings allows for both Experiment at
longitudinal and transverse spin holding field SNS
rotation. A

d30[[1]:(1624*EntryS: ON$)163248*2 {Entry$%25==0}
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lon Chamber
[ Filled with 3He at 0.5 atm

d 17 HV Frames with 8 wires

O 16 Signal Frames with 9 wires
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Details in talk by Mark McCrea
(HF.00002,Friday @ 8:42)
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DAQ and Pre-amps

P=-tdcqg
~ J

Solutions

Analysis of 5 hour of data at 25KHz shows that-
Instrumental Asymmetry = 2.64 x 101+ 1.64 x 1010

Histogram for individual Asymmetry in Channel-17

384-07 = 3902

an 2413810 = 5.2358-10
A 2T 0-10

[1]
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Asymmetry Calculation
U Cuts:

-- Pulses around dropped pulses
[ Pair of events (one up and one down) considered to
form each asymmetry for each wire.
(1 Each detector signal is normalized by sum of all
the detector signals for that event.
d  Asymmetry for pair of events,

A= YE-YZ
YE L+ YE
d Physics asymmetry tor each wire is calculated using,

K= pair of events index

Details on GF in talk
by Christopher Coppola
(HFO0001,Friday @8:30)

1

IGK|

1 The final asymmetry is obtained after correcting for
correlations.

1 vE-vyrE
T G.YELYE

K= wire index

OV e

And error, da, = OA, Where G is the geometric factor .
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LR Asym metry Runs Considered : 684

-asym(0][0]
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10% = o
= Experiment at
10° = SNS
- htemp
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LR Asymmetry
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D Asymmetry Runs Considered 280
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Current Status

O Successfully finished beam cycle-1 data taking phase with data having
2050 hours of beam with an average power of 1MW (17500 runs).

O This includes data both for PC and PV asymmetry.

L Data taking for second beam cycle is going on, with 950 hours of beam
already taken.

O This gives desired statistics according to,

o
§A=—4
PV N
Where, P=99%, 04 = 3.4 , N=1.4x10%° n/sec x 3000 hr
O Preliminary analysis shows current precision <2 x 10 8
O Data taking will continue till the end of the year.
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