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Parity violation

In 1957, Lee and Yang proposed that perhaps the
weak interaction did not respect parity. This was

confirmed by Wu et al using weak ff-decay in ®0Co. D. Blyth et a/. (NPDGamma Collaboration)
Phys. Rev. Lett. 121, 242002




Parity violation Gsws
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k,,: neutron momentum
0,,: neutron spin

Parity
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Parity violation Gsns

Polorizer
FIG. 1. Schematic view of exporimental apparatus. The neutron beam polarization is nlunginr.d momentum Flg l .Expefimental arra.ngement: l = l'eactor, 2 = eVﬂCUﬂ[Cd neutron ‘glﬂde tUbe’ 3 = mOni(OfS,
aloog . 4 — collimators, 5 — polarized proton target, 6 — electromagnets of the guide field, 7 - current sheet,
8 - solenoid, 9 - sample, 10 — neutron detector. Arrows along the neutron beam path show the direction
in 1980 after the ILL measurements on tin with polarized cold of magnetic fekd.
neutrons. In 117Sn PNC effects were observed: the spin rotation Experiments at Dubna were performed using the
angle ®=(3.7 £0.3) X 10-5rad/cm and the cross section IBR-30 pulsed reactor as a neutron source for time-
longitudinal asymmetry A=(9.8 +4.0) X 10°°. of-flight measurements. The proton-filter

transmission technique for polarizing resonance
neutrons was first developed at the Joint Institute of
Phys. Rev. Lett., 45 (1980), p. 2088 Nuclear Research (JINR) by another team.

Nucl. Phys. A, 398 (1983), p. 93
Phys. Lett., 12 (1964), p. 334



2023/8/10

BALF T R4

Suctemt of neutron polavization

Bt EEEZBETFERRNRARFARFS

(sns



System of neutron polarization (sns

IHe Spin

Double-V Neutron Spin Analyzer

Super Mirror Cavity Flipper
Unpolarized

o Qﬁﬂmf}

Sample

A
\

| , 1 H X
Spin Polarizer
I I Detector
Front-End: Sample Scattering: Back-End:
Typically polarize , maintain Often 1D analysis w/ Maintain polarization, analyze neutron
polarization, and modify direction B-field, but 3D analysis spin direction for non-divergent
of neutrons for a non-divergent w/o field possible (reflectivity, diffraction) or divergent
beam (spherical polarimetry) (SANS, off-specular) beam
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SHe +n —» H+ 3H + 765 keV

H I PR T H e 43 == P AT HeiZ H e+ i 1
{FIRA R ] = A = B R B L IR R & (o7 | [barn] = t
6000 - A [A]), ZBSHUNAE AT T3He ) F 117 374 02
A%, 29°8(c 11 [barn] = 5).

POLARIZATION

HE NEUTRON POLARIZER
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Fig. 2. Calculated values for the neutron polarization and
transmussion of a 40 atm cm polarized *He target with Py, =

J. Res. Natl. Inst. Stand. Technol. 110, 293-298 (2005)
Nuclear Instruments and Methods in Physics Research A270 (1988) 90-94
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Prototune of polavized weutvown detector
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2 HAYEZ (spin exchange optical pumping, SEOP)

SHe nuclear spin carried mainly by the neutron Y
ot pump light | Rb =100%( K

K.P. Coulter et al, NIM A 288, 463 (1990) N Sy
Ngo, 2%
‘»00‘:' & o\ * o
—— - o
> R “He)
o T 9 L
= .f:*» s O >
ﬁ“‘Hc > -Q—» o - \ }
—_— —_—
lllk‘()llllll‘:' ;I_]e ()ll[g(‘lllg )
neutrons s 3He optically
* strongly spin-dependent neutron absorption cross section. dpumpjd t.o
« anti-aligned neutrons see a thick absorption target, aligned esired spin
state

neutrons see a thin target.

gy ANERASECENMRT; FR: BELHSE, REXAHSERA

Courtesy of WangchunChen. https://www.nist.gov/ncnr/spin-filters/spin-filter-info/seop-method/optical-pumping
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I F2 27 Ha S 22 (Metastability Exchange ,MEOP) Cons

X

[R_? —DETEE:?EE EEEPGFTE R]—ﬂ’o CRO OR

s s RECORDER
RF LAMP | ANDERSON | | VARIABLE @ Spin-filter
| BRIDGE RF SIGNAL l -

POWER
» cells

SUPPLY | FOR NMR .;—| GENERATOR " :
. — =)

Compressor
174 WAVE
PLATE ? U

s s 8
Fa.

i ~ Opt.pumping cells
Capillary
Purificrmd

DETECTOR CRO
HELIUM
LAMP LINEAR WEAK DISCHARGE
POLARIZER EXCITED BY RF
OSCILLATOR

H MH: REEFDR;
AR: KREHK (0.1Bar) , FEEMEME, HAi3He

~

F1c. 6. Schematic of equipment used in performing resonance
experiments on optically pumped He?.

Colegrove FD, Schearer LD, Walters GK. Polarization of 3He gas by optical pumping. Phys Rev. 1963;132(6):2561.
Gentile TR, Nacher PJ], Saam B, Walker TG. Optically polarized 3He. Rev Mod Phys. 2017 Oct-Dec;89(4):045004.
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First Polarized neutron test at Back-n C
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