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Fig. 1. Schematic llustration of the interaction between the electron beam and the wiggler in an
FEL with a planar wiggler(2).
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Fig. 2. Progrescin the developmentaf a varlety of vacuum electronic sources of coherentradiation,
1 25 measuredby the evolutionof the productof the average power and the squareof the frequency.
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Excitation Modes in 1B

11B: Promising neutrino detection material
Prominent cluster structure

CHe. 1) — 512; 8.42 G.S. of 1B is J*=3/2~ and T=1/2.
3/25 8.10
5/25 8.92S @
- Y L .
3/2:8.56 A Excitation modes in B are complex.
®, P 3/25 4.80 _ _ o
d ) S ——oay 0s(3/27) Y2 (A7 =1,27)®(AT =0,1)
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127 2,12 é%% w000 10 extract the missing parts....
%% T / I A= 108 * Each AJ" transition must be isolated.
3/27 0.00 %P v * |soscalar and isovector transitions
"B (t,=1/2) 'C(t,=-1/2) must be separated.

(tl/Z =204 mln)

Kawabata et al.



Kawabata et al.,

=

Measured Spectra

x10°%F
o3 !
20 11~ /3
> L
P g g gl g BlHey
Q15 ¢ wvile v E =450 MeV
2 gl _J§  e=00°
S = 28
3 5F Bo
> C
C L | \ L L | L L | |
0 5 - 10 15 20
x10°F
r(b .
i S 1B(d,d)
X N .’hm
g 4 = o E = 200 MeV
N0 = ~ - _ 0
2 4 & R 6=0.0
3 = [ Q
S 2 B
s !
SRR AN SN
O | | | ! | . 4 T h L | L | 1 !
0 5 10 15 20
x10°
()]
< 5 o 0 Q QD 11 ,
37| S ga o BMP)
w4 N N N E =392 MeV
N d J18 - &8
23 oo m@ %oo 9=2.5°
P 5 B
b L
>
O n I\ .

1 | 1 1 1 1

5 10
Excitation Energy (MeV)

15

20

(°He,t)

V. Is strong.

Spin-flip transitions are dominant.
(d,d’)

V, Is strong.

Non-spin-flip transitions are dominant.

1/2,,5/2,,3/2,,and 5/2,
M1 transitions are dominant.

5/2, and 7/2;
E2 transitions are dominant.

3/2,
Unpredicted by SM calculation.
Non-spin-flip transition is dominant.
Expected to be a cluster state.



AMD (VAP) Calculation

Kawabata et al,

Y. Kanada-En’yo
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« AMD (VAP) calculation successfully predict the 3/2-; state with the 2o + t structure.
 The 5/2-, and 5/2-; states were described as a mixture of the SM and cluster components.
« Lower states have shell-like structures.



Kawabata et al.,

Analogous Relation

Analogous relation between 3/2-, state in !B and 0%, state in 2C is speculated
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» Strong AJ®= 0+ component implies an analogous

relation with 0, in 1°C.

> 0%, in 12C has a 3a dilute cluster structure.
> Possibly 3/2-, in 1B has a dilute 2o+t

structure.

 Similar analog relations are also expected in 13C.
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1B, 13C(a,a’) experiment will be performed in October.
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Yamagata, Akimune, Utsunomiya, et al.,

Excitation of Dipole Resonance in “He in the o cluster of 67Li
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Parity Non Conservation Measurements with
Photons at Spring-8

1.  PB-decay: T.D.Lee and C.N. Yang, Phys. Rev. 104 (1956). /[ ’ { N
2.  Exp.: C.S.Wuetal., Phys. Rev. 105 (1957) 1413. —
3. y-decay: 8'Ta N. Tanner, Phys. Rev. 107, 1203 (1957).
4. -6 x10% V.M. Lobashov et al., JETP Lett. 5, 59 (1967);

Phys. Lett. 25B 104 (1967).
5. Anapole moment: Ya. B. Zeldovich, Sov. Phys. JETP 6, 1184 (1958).
6. C.S. Wood et al., Science 275, 1759 (1997).
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Two states perturbation
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Nuclear force by meson exchange Parity violation interaction for NN

Parity violation force via electromagnetic interactions



Desplanques, Donoghue and Holstein (DDH) [1] as

JxgxNN (TiXTy

(,4) = =22 (T2T) (04 4 03) e (1)

Ti + 7 Briri — 7-75)
(e + B (A52) B
T + 7;

x((o; — 0j)-v,(r) + (1 + xv)(nx7)u,(r)) — gu (hﬂ, + h:, o ( 9 )l)
({0 = 03 vale) + 31+ xs) (X)) = (bl = gh)) + (252

% (0i + ;) Vo () — g,hﬂi(ﬂ—?i)l(ai + 03) uu(r).

Yy PNC

Weak coupling

o £, ho ht h2, ho, ht

Z T, P, ® b

M. Fujiwara and A.l. Titov, PRC 68, 065503 (2004)
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Expected asymmetfy >x 10 T 2.2 MeV
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Y ray emission

neutron proton deuteron
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E, [MeV]
M. Fujiwara and A.l. Titov, Phys. Rev. C 68, 065503 (2004)



PNC transitions in np-system
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Total cross section of deuteron
photo-disintegration
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High sensitivities for short range interactions

PNC asymmetry:polarized beam and unpolarized target

M1® AEl, +E1® AM1, +E1® AM1_

PN
ARLC(Ey) =2

M12 + E1°

| AM () |= my + 7y [<<| 7y 2 |
10’

Total




One experiment on deuteron give a strong constrant.

we found a principle possibility
to find constraints for PNC coupling constants
using only the simplest nuclear object: np-system

\ E, = Eunr <0

\

e\

E, — Egyy ~10MeV

M. Fujiwara and A.l. Titov, Phys. Rev. C 69, 065503 (2004).
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M1 and E1 excitations and PNC experiments

K.S. Krane et al., PRL 26, 1579 (1971).
PRC 4, 1906 (1971).
B. Jenschke and P. Bock, PL 31B, 65 (1970).

E.D. Lipson, F. Boehm and J.C. van den Leeden, PL 35B, 307 (1971)
W.V. Yuan et al., Phy. Rev. C44, 2187 (1991). =~

14 —— ——
Parity violation in neutron absorption === ™| "
[414]
In NRF ... E o
0.4
The doorway state for parity violation interaction is dipole &
resonances (isovector and isoscalar). 0 fsasnte
Therefore, statistical treatment is essential to analyze the PNC effect. -0z — :
1= i |
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.

R =2cT(M1)/T(EY) or 2¢T(ELD/T(MI)

O, + O
E1 excitation M1 excitation
—
J+
1.  Direct counting of NRF yields
2. Both E1 and M1 excitations are used.
3.  Self-corrections for experimental error
4.  Circular polarized beam with high stability and
JT High emittance is needed.
1eV
109.9 keV | <¢'J-|Hpnc| ¢J +>  T(E1)
ot Ay =2 T(M1)
E. - E-
In the case of 1°F
* N (L 27 (1127 ) —(1] 27 |u|1] 27 \ I
AV:i 1 HF,NC1 < ~ > < ‘_ﬂ‘ > (1+cos6)
AE \2 2 (127 Jo(ED[1/2") 10 — 100 keV 10 - 300




NRF cross section at resonance energy Eyge
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We can use very thin targets if the resolution is excellent !!



A.l. Titov, M. Fujiwara and K. Kawase et al.,
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Previous best result on 1°F
A =-(74%19) %10 °

309%0 error

Improvement is needed

Results of 2 hour measurement
in March 2004
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Scattered photon spectra. Black line is right-handed
circularly polarized photon beam and red is lefi-handed.
Each spectrum is normalized by total counts. The peak
at 500 channel is Nuelear Resonance Fluorescence.

10% error measurement by independent method



Kawase et al., Experiment

Statistical error of asymmetry measurement

Photon intensity (110 keV : Circular polarization)

AA7 1 1 | ~10% Photons/sieV
- ’ 110 keV
e
A “2A N
A7 - 10 Storage Ring ‘ 2I20 keV|

If we aim to get <15% error,
we need to count over 10°. S

Multipole Wiggler 109.89 keV monochromatic x-ray

3 e
Sil{c!()ﬂ}. curved-crystal , /

We have to dO h Ig h COU ntl ng diffraction monochromatot /f 120 deg.

rate experiment. [
100 Fixel Germanium Detector MCA PC

Teflon target : 100 um (CF),

Hi

SCA Scaler




April 2005

count

110 keV Y%+->1/2- transition in 19F
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New scintillation crystal YSO (Y,SI1O::Ce)

241 Am 60 keV 57Co 122 keV
|

v

LILLE [}

decay constant
40 ns

1 1 1 1 1 L 1 I 1 1 L 1 I 1 1 L I 1 1 L 1
sE00 1000 1500 2000 2500 3000

Table 1: comparision of resolution for scintilators (%)

LYs0 Y50 (no.2) | G5O | Nal
59.54keV of “YAm | 10.44 1 10.58 16.41 | 10.94
122,06keV of ' Co 8.87 10.70 | 11.75




Application to ferromagnetism

Concept of Polarized Positron generation
and Polarization Measurement

. € be . .
| Compton scattering | A = | Pair creation |

Spin &
¥ — >,
=56MeV
1.28GeV 5";-5 : -
p 1
=T Circularly polarized W
Laser Light
pe el
. . Y Polarimeter
;
'E __E+
__-,___—— -
Bending magnet
2001/03/31 E mAg 2

Experimental setup at ATF 1n Japan

para-positronium annihilation

e+

Positron Polarization Demonstrated by
Annihilation in Magnetized Iron*
5. 5, Haxnma anp R. 5. Preston

Argonne Notional Laboratory, Lemont, Ilineis
(Received April 29, 1957)

PR 106, 1363 (1957)

"

Fig. 1. Experimental arrangement.

Cu Fiz. 2. MNormalized
coincidence rate R, as
defined in  the text,
- plotted against the mag-
net current. For the (<)
0.30 points the magnetic field
was parallel to  the
L direction of motion of
positrong, For the (—)
] Fs . points  the field was
H reversed. The lines are
supplied merely to aid
in visualizing the data.
Fe and Cu signify an-
0.28 |- 1 nihilation in the iron
sample and copper sam-
ple, respectively.




E
ultra high intensity laser /[V = - F=evxB

| aser Acceleration

Electrons
hang tenon '~
laser wake

Thomas Katsuuieas t -'lf-: y

Eectrons can be
accelerated by making
them surf a lasar-driven
plasma wave. High
acoeleration rates,
and now the producton
of well-populated,
1Iui‘ ~qualily beams,
ignal the potential of
his tabie- T".-p Technology.

Nature 431 (2004) 535 UK
431 (2004) 538 US
431 (2004) 541 France



Mono energetic electron beams
from Laser Wakefield Accelerator

Mono energetic high quality electron beams first produced by
AIST(JAPAN), IC/RAL(UK), LOA(FRANCE), LBNL(US),
and JAERI-CRIEPI(JAPAN)

RRRRRRR

SLEETsnMNC (a5 1

Acceleration Iéngth

PSL per relative energy spread

< 1mm —— - %
E-0 L
1] 25 50 735 1043
C. Murphy et al., IC/RAL, UK Energy (MeV)

Nature 431 (2004) 535



The LCLS
(Linac Coherent Light Source)

Uindulator

To Electron

- Bearn Dump

T="1 22 I




Performance Characteristics of the LCLS
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