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2 Experimental tools in Hall-B

@ Selected results

@ single pion production
a Ky

9 two pions
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CEBAF Large Acceptance Spectrometer

Torus magnet Electromagnetic calorimeters

target + start counter

Drift chambers

Time-of-flight counters
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Circularly pelarized photons
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FRQzen Spin Target

Frozen Spin Mode

- Microwaves OFF

- Polarizing magnet OFF
- Holding magnet ON

- Temperature <0.05 K
- Photon beam ON
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FROST in Hall B
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Performance of FROST during g2 experiment

Design Spec. g9a (2008) g9b (2010)
Base Temperature: 50 mK 30 mK 25 mK
Cooling Power, 50 mK: 10 uw 800 uw 800 uwW
300 mK: 20 mW 60 mW 75 mW
e +82% +85%
Polarization: +85% - 859% - 93%
_ . 500 h 2700 h (+) 3500 h (+)
1/e Relaxation Time: (~59% day1) 1400 h (=) 1900 h (-)
(= 1.5%dayl) (= 1% dayl)
On-beam Efficiency: ~80% ~90% ~95%
longitudinal transverse
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Polarization ghservables in pseudescalar meson

4 Complex amplitudes: 16 real polarization observables. A ,./
Complete measurement from & carefully chosen observables. ,\n. )
. . - i @e)
nN has large cross section but in KY recoil is self-analysing @ Ha e
z proton
N KY
. Symbol Transversity Experiment Type .
recoil targ \ I representation required Y targ _recoil I
@do/dt  [bi]> + [bof® + [b3] + [ba]®? {——;—} S
== @xdo/dt b +|bo|® — |bs|* — |ba|> {L(37,0); ——} -
—_— @7do/dt |bi|* — |bo|® — |bs|> + [ba]® {—5y; =} = ==
? == @ Pdo/dt |bi|* — |bo|® + |b3|* — [ba|> {— —;u} | 299
== @ Cdo/dt 2 Im(bibj+ byb) (L@Emiz—} B = O
? R ® Fdo/dt —2 Re(b;b} — bybj) {L(xin);2; -} x ?
Edo/dt —2 Re(b,bj+ byb}) {C;z, -}
= N @, 00 2 tm(bybs - babe) (Cia; —} k N —
O,do/dt —2 Re(bibj — babj) {L(xIr);— 2} BH p— —
O.do/dt —2 Im(b1b} + bab3) {L(£37); — 2}
C,do/dt 2 Im(b;bj — byb3) {C; —; 2’} §
C.do/dt —2 Re(bib} + byb3) {C; —; 2’}
T,do/dt 2 Re(b;bjs — bsbj) {(— =2} TR
T.do/dt 2 Im(b;b3 — bsb}) {—;z; 2"}
L.do/dt 2 Im(bib3+ bsb}) {—; z; 2"}
L.do/dt 2 Re(bib} + bsbj) {—; 22} w

L. S. Barker, A. Donnachie, J. K. Storrow, Nucl. Phys. B95 347 (1975).

circ polarized photons 1} longitudinally"polarized target

linearly polarized photons transversely polarized target
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- yp—np, n*n

2 Yp—np

2 Yp—n'p

+ Yp—KY (K*A, K*ZO0, KOZ*)
» Yp—TU'wp wp, pp, PP

2 YA—Wp
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PNRIN asymmetry &
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YR=>1'1) Phoion asymmaetry &
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W= 1250- 1300 GeV

r ]‘Iﬁl’: 1.350 - 1.400 GeV

— SAID (SP0g)
- MAID {2007)
N iy — SAID (SMoS)
\ Tr
0
-1
I | |
-1. 05 05

cos@"™

W= 1.850 - 1.700 GaV

. T .
W= 1750- IBII]GQ‘H’

— SAID (SPOS)
- MAID {2007)
— SAID (SME5)

ke

\
«a‘l_

YR=>T 1) Halicity asymmaetry §

cireularly volarizad vz — Jongiiudinally polarizad Lirgei (9Y2-FROIT)

W= 1450-

1.500 GaV

W= 1.550- 1.600 GeV

— SAID {SP09)

— SAID (SP09)
-—-- MAID (2007)

10-1.0

1.800 GeV

y

— SAID (SP09)
-—- MAID {2007)
— SAID (SM5)

W= 1.950 - 2.000 GaV

— SAID (SPO9)
— SAID (SMo5)




cos(6) = -1.0 to -0.6
1

YR—7 1 Helicity asymmetry @

cos(6) = -0.6 to -0.2

cos(6) = -0.2 to 0.2
1

|

Poga
1l l| 1L | [T
+a Ty LT T
PR Tt

cos(0) = 0.2 to 0.6

CMS Energy (MeV)

g .ge,ffe;s)on Lab

CMS Energy (MeV)

R
T

i

i

Y

M
HH

|

CMS Energy (MeV)

L | L
2000

£9a data in the energy range 730 = 2300 MeV for fixed angular bins

CMS Energy (MeV)




geﬂon Lab



.
-
T T
o
ks ol H
e B3
Vi
Lol
=3
v
<
T
.
H A
ot
(e
¢u
o
£=l

oS 0

C,.C, without N*(1900)P,

.geffe_n)on Lab

C.C, with N*(1900)P,,
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multi-coupled-
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HDIce Solid Deuterium-Hydride (HD) — a new class of polarized target
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Status of mesan phatopraduction
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