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The n-*He Experiment

dHigh-precision measurement motivated to probe the hadronic
weak interaction by measuring the parity violating asymmetry
of the proton in the reaction-
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Expected to be extremely small (of the order 10 /)
Goal is to measure an asymmetry in the reaction to a precision of 2 x 108



Experimental setup

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

Set up for parity violation mode
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RFSF

O The neutrons enter the experiment
with a transverse polarization.

O Spin flipper with transverse
windings allows for both
longitudinal and transverse spin
rotation.
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lon Chamber

U 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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Neutron beam profile
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Asymmetry extraction

L PV physics asymmetry
— Extracted from weighted average

of single-wire spin asymmetries
Yy =Yo(1 £ PAy{cosB))
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-- Pulses around dropped pulses.
L Pair of events (one up and one down) considered to form each asymmetry
for each wire.
L Normalized by sum of all the detector signals for that event.
L The final asymmetry is obtained after correcting for correlations.



Left right (PC)asymmetry

Raw asymmetry distribution for Layer-10 Wire-1
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Left right (PC) asymmetry
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Up down (PV) asymmetry
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Summary and current status

The n-3He experiment is a high-precision measurement motivated
to probe the hadronic weak interaction by measuring the parity violating
asymmetry of the proton in the capture of neutron in helium target.

U The input from this experiment along with others can help solve the
puzzles of HWI coupling constants, thus nucleon structure.

1 Analysis to extract PC and PV asymmetry is well advanced.

M Preliminary analysis of PC asymmetry confirms the instrumental
sensitivity of the experiment.

J We are now working to improve geometry factors.



The n->He Collaboration

INSTITUTION RESEARCHER CATEGORY
DUKE UNIVERSITY, TRIANGLE UNIVERSITIES NUCLEAR LABORATORY
PIL-NEC SEO RESEARCH STAFF .
IsTITUTO NAZIONALE DI FisicCA NUCLEARE, SETIONE DI PISA
| _ MICHELE VIVIAMNI RESEARCH STAFF
OAK RIDGE NATIONAL LABORATORY
SEPPO PENTILLA RESEARCH STAFF
Davio BoOWMAN RESEARCH STAFF
VINCE CIANCIOLD RESEARCH STAFF
UNIVERSITY OF KENTUCKY
CHRIS CRAWFORD FACULTY
LATIFUL KAEIR GRAD STUDENT
WESTERN KENTUCKY UNIVERSITY
IVAN NOVIKOV FACULTY
TBD UNDERGRADUATE
[ UNIVERSITY OF MANITOBA
MICHAEL GERICKE FacuLTy
V. TVASKIS PoSTDOC
Mark McCrEA GRAD STUDENT
CARLOS OLGUIM GRAD STUDENT
UNIVERSIDAD NACIONAL AUTONOMA DE MEXICO
LinERTAD BARGON FacuULTY
AMNDRES NARAMNJAS GRAD STUDENT
UNIVERSITY OF NEW HAMPSHIRE
J-m:m CaLa RES FACULTY
UNIVERSITY OF SOUTH CAROLINA
Viapimir GUDKOV FacuLTy
[ ‘fﬂiﬂﬁ-ﬂﬂ SONG PasTDOC
UNIVERISTY OF TENNESSEE
3 GEOFF GREENE FACULTY
MNADIA FOMiN FACULTY
IRAKLI GARRIBALDI PosTDOC
CHRIS HAYES GRAD STUDENT
CHRI® COPPOLA GRAD STOUENT
UNIVERISTY OF TENNESSEE AT CHATTANOCOGA
7 JosH HAMBLEN FACULTY
CALERB WICKERSHAM UNDERGRADUATE
UNIVERSITY OF VIRGINIA
5.BAESELER FacuLTY

16



Backup Slides

17



Correlations between wires
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