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The 1ét symposium on advanced science research was held in Tokai-mura,
Ibaraki-ken, on 23-24 March, 1995, under the auspices of JAERI. Two hundred and
sixty scientists attended the symposium; over 404 of the attendants were from
universities and laboratories outside JAERI. This proceedings consists cf 6
cral presentations of the research activities in the Advanced Science Research
Center, 70 poster presentations on the field of basic science from both the
inside and outside of JAERI and 2 panel discussions on the actinide physics and

biocrystallography.
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[11S. Iso &, Chem. Lett., ERRIeF; [2]Z. Yoshida 5, J. Alloys Comp., 213/214

(1994)324; [31Y. Meguro &, Radiochim. Acta, 65(1894)18.

Separation of Uranium with Supercritical Carbon Dioxide.
Zenko YOSHIDA
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(1] H. Kudo, Nature 355 (1992) 432.

[2] H. Kudo, K. Yokoyama and C.H. Wu, J. Chem. Phys. 101 (1994) 4190.
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Hypervalent Molecules
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How well does molecular dynamics model clarify the nuclear reaction mechanism?
Akira Iwamoto
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[2] A. lwase, T. lwata, S. Sasaki and T. Nihira; J. Phys. Soc. Jpn.
59(1990) 1451.

[3] A. lwase, T. Iwata, T. Nihira and S. Sasaki; Mater. Sci. Forum
97-99(1992) 605.

[4] A. lwase, T. lwata and T. Nihira; J. Phys. Soc. Jpn. 61(1992) 3878.

[5] £HEHR EHEE CFE; BXRMEZLE 48(1993) 274.

[6] A. lwase and T. lwata; Nucl. Instrm. Methods; B90(1994) 322.

[71 N. Ishikawa et al. XL URIDA RRAS—tvirazr
to be published.

Radiation Effects and Electron Excitation in Metals and High-Tc
Superconductors.
Akihiro lwase
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Development of Radiation-Resistant Fiber Optics
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[1] C.Getbel et.al., Z.Phys.B84(1991)1.
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CENACHEAEY) YR T B i o (2 M Sandratskii etal,
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The 5f electron state and superconducting state in UPd,Al,
Y oshthiko Inada
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4,1 NEUTRON PROTEIN CRYSTALLOGRAPHY

(Los Alamos National Laboratory) Benno P. Schoenborn

The use of neutron beams for structural biology was pioneered at the
Brookhaven National Laboratory in the late 1960's. From this beginning, the
use of neutron techniques in biology grew rapidly. The early develbpment of
diffraction techniques for membrane and protein structure using

hydrogen/deuterium exchange for phasing and contrast enhancement, was very
exciting and promised to become a major tool in the analysis of membrane
structures and hydrogen positions in proteins. The localisation of hydrogen
bonds proved to be very valuable and led to the analysis of protein solvation.
Generally, however, the number of membrane and protein structures analysed
has been below expectation due in part to the lack of neutrons; lack of
dedicated instrumentation; and competing priorities at the major neutron beam
facilities. The often extended shutdown of research reactors and the very
limited number of beam lines available for such diffraction studies,

discouraged many active neutron scientists from further pursuits in this field.
This was clearly discernible at the recent Neutron in Biology meeting held in
Santa Fe which had a participation smaller than such a meeting ten years ago.
This meeting showed, however, some major advances and prospects for new

developments in Australia, Japan, UK, France and the US.

The surface of a protein is a non-trivial interface with its environment.

A complete understanding of the form and function of a protein will require an
evaluation of some, if not all, components of the interface.

Neutron diffraction is a powerful technique in locating water molecules on a
proteins surface. The evaluation of ordered water molecules within the general
hydration shell will give valuable insight into the mechanisms of protein/water
interactions and the ineractions of a protein with its environment and

substrates.

The steady progress that has been made at reactor-besed sources is about to be
enhanced by a quantum leap in the activity at spallation sources.

Spallation sources are ideal to study protein structures and instrumentation has
reached a level of sophistication that enables the unique aspects of pulsed

neutron sources to be exploited.
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4.2 Construction and Diffraction Experiment Using a Neutron
Diffractometer for Bio-Crystallography (BIX)

Nobuo Niimura
Advanced Science Research Center, Japan Atomic Energy Research Institute

We have constructed a dedicated diffractometer for neutron
crystallography in biology (BIX) at JRR-3M in JAERI. This paper reports the
specific features of BIX and several preliminary results of diffraction
experiments by the use of BIX.

Restriction for construction of BIX
The most serious restriction is to share a beam with a high resolution
powder diffractometer (HRPD) which has already been equipped
downstream.

Monochromator system

In order to solve the intensity problem, an intense neutron flux on a
sample position becomes essential and a specially designed monochromator is
indispensable.We have designed an elastically bent silicon perfect crystal which
consists of 3 pieces of silicon (7mm in height, 250mm in length and 5mm in
thicknes, at present another piece of 15 mm in height is added). They are bent
elastically by tensioned piano wires. The obtained beam divergence is 0.4
degree. The current neutron flux at the sample position is 6 x 106 n/cm?/sec.

Detector system
In order to enlarge the solid angle subtended by a sample, multiple area

detectors are equipped. At the first stage, two conventional gas-filled
proportional detectors (ORDELA MODEL 2250N; active area 25¢cm x 25cm;
pixel size 2mm x 2mm}) are utilized and they cover 5.5 % of the 4n effective

solid angle subtended by the specimen.
As part of the project, the development of the more efficient detector

such as an imaging plate (IP) for neutrons has been undertaken. We have
succeeded in developping an imaging plate for neutron detector (IP-ND),
where neutron converter, OLi or Gd were mixed with photostimulated
luminescence (PSL) material[1]. The properties are wide dynamic range 1:105
and spatial resolution better than 0.2 mm. We found that the quantity, of PSL
created by one captured neutron depends on the kind of converters.

- We have applied our IP-ND for the observation of the Bragg reflections
of bio-macromolecules, a hen-egg white lysozyme single crystal, the size of
which is 2x2x3 mm3. The neutron wavelength is 1.7A. We have gotten a fine
result,

[1] N.Niimura, Y.Karasawa, I.Tanaka, J.Miyahara, K.Takahashi, H.Saito,
S.Koizumi and M.Hidaka, Nucl. Instr. Methods. A349(1994) 521
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(1] 8.E.V. Phillips and B.P. Schoenborn, Nature, 292, 81-82 (1981).

[2] J. Deisenhofer, 0. Epp, K. Miki, R. Huber, and H. Michel, J. Mol. Biol., 180,
385-398 (1984).

[3] M. Roth, A. Lewit-Bentley, H. Michel, J. Deisenhafer, R. Huber, and
D. Qesterhelt, Nature, 340, 659-662 (198%).

Neutron Diffraction in Biology from the Viewpoint of X-ray Crystallography
Kunic Miki, Faculty of Science, Kyoto University
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Development of Valence Control Methods for Actinoid Elements
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Luminescence Study on the Hydration Sphere of Lanthanides(l1l) and Actinides(Hi)
Takaumi KIMURA, Yoshiharu KATO and Gregory R. CHOPPIN
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Phase Transfer Reaction of Actinide Ions across the Liquid/Liquid Interface
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Selective Extraction of Actinide(IIl) on the basis of Size-recognition of Macrocyclic Compounds.
Yoshihiro MEGURO, Yoshihiro KITATSUJI, Hideyo TAKEISHI, Zenko YOSHIDA
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Application of Mossbauer Spectroscopy to the Study of Meteoerites
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t151 g, Mossbauer Spectroscopic Study on Photochemistry of Europium in Frozen Solution Systems
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Oxidation state of Np in Americium oxide
Research Group for Méssbauer Spectroscopy of Actinides
Nobuyuki M. Masaki, Masami Nakada, Masakatsu Saeki
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Coincidence Massbauer Spectroscopy for “Co in frozen nitric acid solution
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Spin resolved core level photoemission spectra of ferromagnetic Ni.
Y. Saitoh, S. Suga, A. Kakizaki
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c(2x2)S [ Fe(100).
K.Ono, K.Shimada, T.Sendohda, A.Kakizaki, H.Fukutani,K.Tanaka



JAERI-Conf 95—018

P-14 EXRETKAEIC L 2 FEHERARBRTE OWSHH
NTTHFSERIEAR LR, il B, BGEA

1.ROCEN GaAst B TRENMEOREICS I TREMNDOZEHN . GaAsEN— 2 &L
BFFINAZARET/INA ZOBHEMEOREBE - TW3, —H. GaAsOREESKSeh ED
RREFEFETCRETIIEINL ST, COENEEOERICLIMA DT /51 X 5EE LY H
HEhTVE[], CORBVDROBBMRAFE BIEL . MXBEEKEE Y- E L TSGaAsR
BT ASETEORHERNDIENAKMEOENTH S,

2. EBRAE GaAsT I /NENH)SBHRNERICAZRIIRMATI L. S-GalkiE & S-AsIKEDS
BFIBEbh/AREELD, ChERPZDPTHNHNET D ESGalRBOSTEFL T #EY) . —
BFEBOSEFICLZMAKHLA-REICE D2 £¢. GaAs(111)A, (111)B, (001)FEL DS
FEFAIR A8 XIRETDRE TR L7, RIS, S/IGaAs(111)BIZH LT, BEIZ L 3SETFO¥
BEFLCHBLUABREXBEERETCANL, EXEBEEEER IS I L F—MEFXH
KA. HEAEBRABIRONTTE —LS 1 > TiTo/ke MXBEAFRE LTAHY, (1M1} 75y
TRHEEEOEETEHDAEE AT vy 7%+ L, BATHEKOHEXEXBEREL =,

LR EEE S/GaAs{(t1NAB LU, (111)BD
MEEFREYS L2, FECETEIIR
NHEs&. H705EEVTV 3111} aHEE B
WIEBXBEEEEM TANLEZ A,
S/GaAs(HMMNAREBE LISV TEGAREFHEL®
On-top site. (111)BREELICEVTIFASEF
& ANh# - /-Exchange sitelCIRER T B
LTWaZ e rELE-4 (E1ab) [3]
o —H. S/GaAs(CO1)EH M L T. (001}
BEEFBATEBRVTWS 2 2O{111)YRHNE %
AWTHXBEEERTET T H. K
FH Bridge sitelCBE LT WA Z & V¥ - 1

(H1c) [4]le ChSDEFILTHREIELR
EHBR—BTHB], £/, RREOCKER
FORUBIEAICL-> TR S8, *
OREMEENTEROEAMNIC L TE-
T3, 2O &id, BBEEORWIIHR
hTwWw31[6, 3. BRBETE L
S/GaAs(111)BE®B{LE g /& EDOSEFDE
NERUIE XBEELXETAN A, % H 1 X ISETEERRAT THES h 7
(OmMBERFIBLI AT, H23FBEOHE S/GaAsREMEE (a)(111)A.
MEELTWVWD I ENHBEL AT (b){(111)B. (c)(001)

5] FH X [1] C.J. Sandroff et al., Appl. Phys. Lett. 51, 33 (1987).% & [2] H. Sugahara et al., J. Appl.
Phys. 69, 4349 (1991). [3] M. Sugiyama et al., Phys. Rev. B 48, 11037 (19383). {4] M. Sugiyama et al.,
Phys. Rev. B 50, 4905 {1994). [5] T. Ohno, Phys. Rev. B 44, 6306 (1991); Surf. Sci. 255, 229 (1991). [6]
T. Scimeca et al., Phys, Rev. B 44, 12927 (1991). [7] M. Sugiyama et al., Phys. Rev. Lett. 71, 2611 (1993).

Structure analysis of atomic layer on semicondctor surface using soft x-ray standing waves
NTT Interdisciplinary Res. Labs. M. Sugiyama, S. Maeyama, M. Oshima
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Resonant Auger decay procésses following inner-shell excitations
Kenji YOSHII, Yuji BABA, Teikichi A. SASAKI
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[1] H.Kudo, Nature, 355 (1992) 432.

[ 2] H. Kupka and P.H. Cribb, J. Chem. Phys., 85 (1986) 1303.
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Electronic States of Hyperlithiated Molecules
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Ultra-Intense lLaser Interactions with a Charged Particle Many Body System
Kunioki Mima, Institute of Laser Engineering, Osaka University
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[1] T.Tajimaand J. M. Dawson, Phys. Rev. Lett., 43, 267 (1979).

[2] C.E. Clayton et al,, Phys. Rev. Lett., 70, 37 (1993);

K. Nakajima et al., Physica Scripta, T532, 61 (1994).
[ 31 P.Maine etal., IEEE J. Quantum Electron, QE-24, 398 (1988)

The GeV Wakefield Accelerator Development using Table-Top Terawatt Laser
Kazuhisa Nakajima, Mitsuhiro Arinaga, Hiroshi Nakanishi,
Tadamichi Kawakubo and Atsushi Ogata
National Laboratory for High Energy Physics {KEK)
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{1 ] Balbus, S.A. & Hawley, J.F., 1991, ApJ, 376, 214
[2 ] Matsumoto, R. & Tajima, T., 1995, ApJ in press
[3 ] Ichimaru, 8., 1975, ApJ, 202, 528

[4 ] Mineshige, S., Kusunose, M. & Matsumoto, R., 1995, submitted to ApJL

Magnetic Instabilities in Astrophysical Disks with Rotation and Velocity Shear
Ryoji Matsumoto and Toshiki Tajima



JAERI—Conf 95—018

P-25 The Frontier of Accelerator Physics and the T’ Laser

Toshiki Tajima
ASRC JAERI and The University of Texas at Austin

As the famous Livingston chart suggests, the past trend of the growth of the
energy of accelerators has been exponential as a function of time(in years). It 13
however evident from the demise of the SSC and other signs that this
extrapolation of growth has hit saturation based on the conventional techniques.
We suggest that new excitement is brewing in the emergence of intense table top
lasers and their applications of these to accelerator physics. It seems possible that
this new frontier can allow us to advance the (conventional) Big Science to the

(new) Table Top Science. We in collaboration with the University of Texas
group spearheaded the concept of laser wakefield accelator using the T’ laser in
driving an intense accelerating gradient some three orders of magnitude stronger
than the conventional methods. The other important development in recent
accelerator physics is to cool the beam rapidly in optical ways. Once again the
application of a T laser is crucial in the realization of such a concept. Through
these two examples I will demonstrate the excitement of the frontier of
accelerator physics and also review the latest results from the Tamura Symposium

I organized which was supported in part by UTAustin, in part by JAERI and in
part by SPring-8.
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[1]. S.Van der Meer, Stochastic Damping of Betatoron Oscillation in the ISR, CERN/ISR-PO/72-31(1972)
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Cooling of High Energy Charged Particle Beams and Phase Space Detection Using High Power Lasers
Y. Kishimoto, J.K.Koga, T.Tajma, K.Mima, D.L Fisher
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[1] E. Friemann andM. Rotenberg, Rev. Mod. Phys. 32, 898 (1960},
[2] F. L. Waelbroeck andL. Chen, Phys. Fluids B 3 601 (1991).
[3] @B, TERA., ZRAMEEMHDEEMYT, SRBE 2, 2(1992).

Analysis of ballooning modeinstabilities in a plasma with shear rotation
Shinji TOKUDA
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Instability of a Vortex Sheet in a Shear Flow
by Hisashi Okamoto and Takashi Sakajo
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(1] wriEshigEn: Gath 13(1994) 462-474.
[ 2] Busse, F.H.: Annual Rev. Fluid Mech. 10{1978) 435-462.
[ 37 Bialler, K.: Acta Mechanica 81(1990() 3-38.

1. Taylor-Couette & 2. XHEREE 3. FEXTERE

On the bifurcation of the thermal convection between differentially rotating spheres.
by YANASE, Shinichiro, MIZUSHIMA, Jiro and ARAKI, Keisuke
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Experimental Investigation on New Surfaces with Turbulent Drag Reduction
Norio Akino, Kazuyuki Takase, Shinji Kubo, Eyuutarou Hino., K.-5.Choi
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Degenerate Bifurcation in a Thermal Convection
by K.Fujimura and R.E.Kelly
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P-32 Nonlinear Bifurcation Study of
Unstably Stratified Plane Poiseuille Flow

Hsi-shang Li, Research Group for Bifurcation in Thermal Convections

Nonlinear interaction between a hydrodynamic transverse Tollmien-Schlichting wave and
longitudinal thermal convection rolls in an stratified plane Poiseuille flow is studied. Con-
sider a horizontal layer of fluid contained between two parallel plates of infinite extent.
An adverse temperature gradient is maintained by heating the lower plate. Driven by
an externally imposed pressure gradient, this unstably stratified fluid then forms a plane
Poiseuille flow between parallel plates. Under pertinent flow conditions, the preferred mode
of each different nature can occur concurrently and show strong competition for domina-
tion. Weakly nonlinear result shows a variety of mode selections in the neighborhood of
this cross-over point, e.g. Re = 5771.759 and Ra = 106.735 for Pr = 0.71 [1]. Current
study investigates the resulting saturated states, where the weakly nonlinear analysis is no
longer valid because of the subcritical nature of transverse wave and numerical solutions
of the 3D fully nonlinear disturbance equation is needed. Fourier-Chebyshev Collocation
(pseudospectral) method is applied to achieve high orders of accuracy of the equilibrium
solutions. Starting from the lower branch of the 2D transverse wave, solutions of different
nature are traced out while moving around the cross-over point. The net heat flux along
with amplitudes of relevant modes is studied with special interest. Mode interaction pre-
dicted by the weakly nonlinear study is investigated. This subecritical/supercritical mode
interaction produces affluent new bifurcation characteristics different from the usual ones
of supercritical/supercritical nature. Though complicated by diversified parameter selec-
tion, a future global study of the interaction exploring various parameter ranges will be

extremely rewarding.

[1] K. Fujimura and R. E. Kelly, "Interaction between longitudinal convection rolls and

transverse waves in unstably stratified plane Poiseuille flow”, Phys. Fluids 7 (1), 1995.
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Internal Triction Measurements of Mo and ¥ after Low-Temperature Irradiation
H. Tanimoto, H.Hizubayashi and S. Okuda
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P-34 Ion Solid Interactions and their Application to Light Element Analysis

P. Goppelt-Langer, S. Yamamoto, Y. Aoki, H. Takeshita, H. Naramoto, JAERI/Takasaki

The analysis of light elements in a heavy matrix is an important problem in ion beam analysis.
Here we demonstrate the application of the elastic recoil detection technique using high ener-
getic heavy jons (HE-ERD) for detection of light elements from hydrogen to boron. For those
light elements, satisfactory element separation and resolution can be achieved using a thin ab-
sorber foil and an aperture slit in front of a solid state detector. As incident beams 8 - 16 MeV
0 and 30 MeV Ni from a 3 MV tandem accelerator were applied. Absorber foil thicknesses
were adjusted to the incident beams and were in the range of 6 - 12 um Mylar. Fig. 1 shows a
sketch of the experimental setup of our high energy ERD system. The recoils were detected
under a scattering angle of 30° while the incident beam hit the sample at 15° relative to the
surface. This geometry points out to give best overall results concerning beam requirements
and resolution. At more grazing incidence the beam emittence will dominate the resolution. In
our experiments we could achieve a resolution of 100 A for H recoils in a metallic matrix
{Cu/Nb multilayers) and 300 A for all elements in low Z materials, were the stopping power is
lower. This results are depicted in Fig. 2, were H, D, He and the host B layer on an iron sub-
strate were measured using different incident ions and energies. For the heaviest projectile ion,

ar
r Current {ntcgrator H Counter ; ] Ll "
sample 50 Bo. 1y l
18 1T On
High voltage o0 diind
-
Lo Zam
incident beam recoils .
electron absorber foll W [Fedq, 0
SUppressor . / - R 1
sperture 0,71
£
st / Deteclor Lh j i

1

- ] ) 1 o 10 500 L i n LI 1000
Multi channel - Gl noober
anslyzer Amptlifier ]—% Preamplificr H BIAS |

Fig.1: Experimental setup for HE- ERD experiments BRI on =
using absorber foil. o _\i'm’—ﬁ et oo
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were visible. In this technique the resolution
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Extended Beltzmann equation for describing irreversible transport
Yukichi Taji
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r I

(1] M. J.Besnus et al, Phisica B 171 (1991) 350.
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B (ZFC) LRBmeH (FC) LTRRB LV ATH B, COL>RERR
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(1} T.T.M. Palstra et.al Phys. Rev. Lett. 55, 2727 (1985)
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Properties of some ternary uranium alloys
JAERI S.0Okayasy, Y.Kazumata and M Ugajin
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EEHTID, Efo. T<CB/E. 0277 5Ba-Nb-0RTT.=IT-2KOFBBREENREINT
WBE[2], chLORERIOLWTHEHEAERT 5.

(1] A.Nakamura, Jpn.J.Appl.Phys. 33(1994)L583.
[2] V.A.Gasparov. G.K Strukova and S.S.Khassanov, JETP Lett.60(15994)440.
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I L OERRRRIEOLANLECOWT., BTHRIFFETH D,

[1] T. Nomura, Proc. Tours Symposium on Nuclear Physics Il, France, 1934,

{2] M. Kurokawa, Proc. Tours Symposium on Nuclear Physics Il France, 1994.
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Super-Heavy Element Search Experiments by axn Reaction at RIKEN

M. Kurokawa
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EREEOEBHE CTOBBEOT L wEBHMBEL I C R Y D2H 54, KRR F-—RECTHZ
FehnwEET 2, T, c0ksh (vEVE) BERBREBOEBROMEZ AT 5 & &
Lit, TAERAEINTAREVWIBDZIATOERERLLTREDI S RIOEDH DI, £ L
TEOHBHOTAEEEC 2T HERT %o

T, BETPHRETSAEZTHY, SdHEE0 b c JEBMERESIREC AT &
bbb b ki, DEEHAFEFREOERESLTORORTOEECEEREL 50 L
FE ., BRECHTFOETC L > TREEERz 0 oo EVELT 3. EROEEDRL
RKELRFNAAIESROFEN2FE L S ANGETORRA EDOFTH S, TD X 5 A,
BlEoDEZEcoBEEE 0 L 5 AEEANRENNFET 22, ¥k, BlE0 T
BE o e BT OREGEHAHET 2 0BT HERL ki,

Nuclear Structure of Rapidly Rotating and Superdeformed Nuclei
Yoshifumi R. Shimizu; Department of Physics, Kyushu University
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M FEEHE TR, BIoRT & ICIOERESED. SSUDBRPHFEIEIR
UBAA VEHFREOREBELBVTERZN., Z<OFLOEENRRINTH S, H4
3A LS4 KRB (1SOL) EHRY v PREAEBRLHELEDELREREL. 707
J A ROEENFESEESERNT, REX 160~170DRAFHFBHA T HZBOREE
H#HTVD,

SOHAD Ty FEASROA A R, HEHOS -5y FOERICE S ERBORN.
HENICHE SNBSS BEORENEOH L. INXBEEDT OF /A RY—U'y b D&
BOY -4 FADAAVELOOBENROEBOREGZERL I IANH D, TNETIC.
20 O BBTE (1.85MBq) 2FRBLIAF 754 YRBT. WEDERUH D v MRERD
KT A= (FroN—DORERRUASBHAENICIHREOE(L. NaCl DEELEHADORE.
HARRERAFT—VELE) OBFETV., RICRLALILEERGEREE, COXRSGTT
FoeBUDBTFREESHICEDZA VSAVERTIE. $—5y bOERK - BRUE—LDE
- BOBNCHITAZEE. BEHMORES, RESEEORBOWE (KBH1 6 61EHET)
Eof, TOER, 2YEIL4~T%THY, Sm, BEy, 'MGdRISToE EDOBIEEHID L
foo Eio. RHMZEOARRGCOVTHRILE, '

St RNPHFLHE T HEEOERRUREOMREITD LHC, EICREEHE®
LERBEELT TN EDBIC, DT IF /A K=y FOBE, Fr oy \—DRRITER

ALTUSFETSH S, 1) R. C. Greenwood et al,, Phys. Rev. C35, 1965 (1987).
2 H. Mach et al., Phys. Rev. Lett. 56, 1547 {1986).
3) Y. Kawase et al., Nucl. Instr. Meth. B26, 341 (1987).
4) KBecker et al., Nucl. Phys. A522, 557 {1991).

N
71 clefelo] & BOBRENRETHHACz v b
70 a olo] $EB | SOLD/ISA—Y
BT o™ Aerosol material NaCl
g_?; e Heater temperature 700°C
GEDVE Carrier gas Ar
65T Gas flow rate 10 cm¥/s STP
B4G xX[O] = Volume of target chamber 160 cm®
ggE I A0 Q““ Target chamber pressure 5x10* Pa
g A 1 .
61Pd AJO[0] ™ % OASIS (=w."vb, LBL 1990) ?ap'”m tube 1.5mmg x 8m
ol QlOI0I® & GSIISOL (=W *xe, 198291 stjsknfnmer chamber pressure <1 Pa
TS lonization chamber pressure <10+ Pa
S9Pr oo O INEL-ESOL (=Ctx00 ), 1983-87) , : .
524 o] ™ B KUR-ISOL (=u 1986.94) Capillary/1 s_t-sklmmerseparatlon 5mm
57la [0 1@ 0™ * M 1st/2nd-skimmer separation 9 mm
5684 )A‘( TRISTAN-ISOL (™Utsenn,, BNL 1988} A coataratiopn voltage 30 kV
5508 | | Chemical Seperatian Method (-1983) lon-source temperature 2450 K

z R & 2D P TR + S

Search for neutron-rich unknown rare-earth nuclides using the gas-jet coupled JAERI-ISOL.

K. Tsukada, M. Asai, S. Ichikawa, A. Osa, Y.Nagame, N. Shinchara, H. limura, |. Nishinaka, Y. Hatsukawa,
M. Shibata, H. Yamamoto and K. Kawade, Department of Radioisctopes, Japan Atomic Energy
Research Institute and Department of Energy Engineering and Science, Nagoya University.
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[ 1] F. lachello and A. Arima, The Interacting Boson Model (Cambridge U. Press, 1987)
[ 2] R.F.Casten et al. Perspectives for the Interacting Boson Model (World Scientific,1995)
[ 3] N.Yoshinaga, T. Mizusaki and T. Otsuka, Nuclear Physics A559(1993) 193
[4] T. Mizusaki, N. Yoshinaga, T. Shigehara,T. Cheon, Physics Letters B 269(1991) 6
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Description of Nuclear Collective Motion by the Interacting Boson Model
Naotaka Yoshinaga
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[1] P, Moller and J. R, Nix, Nucl. Phys. A549, 84 (1982)

(2] 7k, bR, RFAZ2EE Vol 36, 1111 (1984)
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1] Y.Gono et al.,, Nucl. Phys. A557 (1993) c341.

BEIR |

(2] M.Oshima et a.l Nucl. Inst. Method. Phys. Res. A312 (1992) 425.
(3

[

] N.L.Gjgrup et al Private Communication, (1994).
4] B.Crowell et al., Phys. Rev. Lett. 72 {1994) 1164.
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Study of the intermediate-energy nucleon-nucleus reactions by the QMD
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IHe-Ne-Ar HARIZDOWTHIRL TV A 2o L —H —RiEHESLI He-Ne D35S Ne 55-3p(A =
632.8 nm) T 5 %%, 4ED He-Ne-Ar D34 Ne 3p-3s() = 585.2 nm) T#H %, HIFEFEILR
DiEGTHb,

1. PRAEEER (10° n/em?sec)  Hoil 7 X BB R EER
I BFANRY N VOHE L AR L OREBIC & B RIET R P ETREDHEE

2. JRR-4 EER (10'2 n/cm?sec) B 4 A HLEL D B ATEER

FH6EE2RE~3AICERTE
3. JMTR £ (10" n/em?sec) - ELEER (P 7 F£EFHE)
AN (1) OFREFEBSEREY TR T . EBRERTE 1 " suisdis

IZRT e BTV OH AR (a) 1) 7 A REL (b)
FHHEA, (c)Ne HHEATH S, (¢) DHFAENMITBW
TEWURERARS P VAR 2 10RT, At OB
(A =357 ~ 470 nm B & 750 ~ 764 nm) DFHZ, L
— - HRTFED Nel 3p-3s ERBIIHIET S 585.2 nm
DRI =7 2FLNI, A =585.2 nm BEHMER
(a)i(b):(c)=1:0.57:3.6 Th b, FHHAMEIIEENR
D (He HAE) & Ne FARWHHITHE LA 1 RAEERASR
MELEFNVEEIZLA L (a)(b)(c)=1:022:238
THDLDT, FHEED (b) DFRALMIIBVT Ne K
FhHiz ) DENEVBRBELINATED, Ne FAER
EIL7Z () DF AL VIIBWTEAEFEMT 52
bbb, k(b)) DFAEROHBES, YIal—
VavERID V- F-RIRCESPHTRMER
# 3% 10" nfem’sec LHERIEN D, £L T, 5FK
2 JRR-4 BRI THET AFETH L, 4B, ¥
Ral—ve VIEFIRORES V-7 ERROBWI
T LDEBL TV A, e me e e wm we wm w0 e w0
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STk B2 AT b

[1];S.Soramoto,et al.,” New neutron detection methods using laser technique”,Nuclear Instru-
ments and Methods in Physics Research,A306{1991)524-529

[2];G.H.Miley, “Overview of Nuclear Pumped Lasers” specialist conference on Physics of Nu-
clear Induced Plasmas and Problems of Nuclear Pumped Lasers,vol.I, (1992)40-53
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'Experimental Study on Nuclear Pumped Laser of IHe-Ne-Ar gas cells
M.Nakazawa,N.Yamanaka,M.Katagiri, T.Kakuta,H. Yamagishi,[(.Sakasai
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P-58 FBIEE b2 XIS XIRRHEED S0 HEHEL
R BTHMBERS V-7 BA R BDRE. AREEE. SREE

HZE L ANVESXERE ST ERBIS TEMIT 2 L TCRAOEREL. XBIIGT A
IANF—GREFOPIIEESELENIH D OBEEON EICIEREREEFORELE
i, BEL AN IR EENBEROCHRIVEETH L HITRREZOREBEHEIESR &
LT EMEERRR T EA L CHERD L AN F -SRI RATET S L
HES [1].

E. = Ewo + Ca (AEno/ ACes)

CITE0RBHBAERL LWV E EOANEMMET. (AEw0/ ACeax RARAIE
BOHEMITEANEMETOEMNE, #LTCIEETFORBEETH S, FIICaW®
BB pFIZb e A BZERETF CRE2EOIANT —FRENDEEDVERTIIRE VY, L
L (AEw,/ ACex) it (T, gm)» (T FETERENRE. gm | FETDOMAEI V¥ 7 ¥ ¥ )
CHET S, SHICE AL, BIEMEBCERNT AT YRR TSI gmd RE R FET &
EECAGSTNITREV, /8L CFETZ nBEFNCoAR L E2IRIEF 1 neilTh
HERD, LA LFET OEFEROMAIIE L HoBEME /-6 L, ZORRETEET
B EDHER L DS TIANF —FEEREDOHLE D 726 TRTEBIESFMET OERI
i3, B FET WBF)LI DR & #1120 4 FET ¥R O 3. R U FET DIRRER
APV EIL D, 42 CFET DEFEE L TEBIESRT OBRBTFMEITV., FICX
DEEFETEMREY 4 &L, 5T FETHEE®BY 77/ 4 A5y PAKEKEL., BHHEEE
BEOT TKETEETH LI L2, 2OEE, HARESE (B LR TRIE
L 72 Nb/AL-AIOx/Al/Nb EF % B\, “Fe $iE 5.9keV O X BI04 5 T4 )V F — 5 8EEH Nb
ZOBEEN Y ANVBEEFELTRINEITORED 18V ERTHIEHFTEL,

[1] BEE B " REEy A 7y SR IE R OBF " . JAERI-memo 4795 (1972)
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Improvement of Energy Resolution of Superconducting Tunnel Junction X-ray Detectors
M.Kishimote, M. Ukibe, M.Katagiri, S.Nakazawa
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P-59 YT 7 A /S— %RV I-FRASTA
EUF - BFEHRIE S V— 7 WA, AEER. KBS, RER

Y7 7 48— FIRCEHINSE T A 22010, W2 h (. PET S ER
BETICLAWALE LA ETHL, #0C, ERGBEEAX 7 7 4 /8— L L THKAR
ITTrANR—DATILED T v EE F—-7 L - b 0w B L, EFAEROIMTR TS
EEREIT o 12 &0 B, RRUTFEE+ BT T VT A3XIFP vmt R U F— X3 X
100Gy % B % % BHREH(Z R TERIC T3Pl L BBl B) 24T o TH | 700nm & H REEH
CRETFLELEEER L, EHEEA L L CESERR 2 2RISR W1l —7,
YT 74— D b 1 DO S LTRGEENS Y, CRAFRIERE AR B
FTOWEELR A FER D, M1 CREHCRELR 7 745 DRNBANRT P VEIRT,
13900emiTEDF 4 v 7O L ARILTH O, Lizdts T, BHANS Vi, EHA
Ny R L ETMMEROEVE — 2 b o T b, BIEANT PVOEEIREREOIE
D 3FIIZIZHBIL TWEDT, Fx a7 Bhbhb2). 122mBBRNTHDHFE
Y LT, D DR PHEF PR O BHECEF L v, TebbBERBICLS
R ORI 7 v, 2DERFENS T O UMeVE BT M T2 L 2 B ER T3 HAls hve
W, 3)PColc L AYRERE TERI AN I EhL, YRICEIBIDEFL TS, £IT, &
DRTIMORNY — 2 B EFRS & OBFRERTEE 2D LI % b, ETHHA(C D%
SHP LR OVSER L EX LA BB REFAIL TVnEI e b b, SOOI LR,
BUEL 7T 7 A= HNT, PLAD LS R BERTRET T FOWML IV ERIET
B EHEEETH Y. NEROFLHORIEEHICESIRC AN EE RS, B, 1212nm®D
RO AN = XL DOV TREAEREFTH), SENERELRETH D,

[1] T. Kakut et al., KEK Proc., 94-7, 109(1994)
[2]7. E. Gobd et al., IEEE Trans. Nucl. Sci. NS-24, 2164(1977).
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In-Core Monitoring by Using Optical Fiber
K. Sakasai, T. Kakuta, M. Katagiri, M. Nakazawa
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P-60 REFRELTZ CERMERATE

(EHT - SelsB RFEL v 5 —) FiEH

FVN7E®%%Q\SKﬁﬁﬁ%ﬁﬁLT%ﬁéhé DIz, F NI BEOUEEE
OFEFLUNUTORER. TOLEEBEEOERICUWEATH D, i, XigSRlmasirtx
ﬁéﬂ%oE%%EH%&%%®%*%#*%E?T5@\i#ﬁ%®¢f*iﬁ¥@%t?
BEIOEESME S KEDHRDLD IR, REFEN LD TH S, LinL,. XEBEFETHREOMNE
IEIIRETH B, —F. THEFEIFETER. KBEREFOIEFHEEEVEERFOBEET
WNELEIRETH 70, KERTOMBERENIEP TV,

ZOEINBEBRANLFRR. KOICHHAINERZTHEN, EEMEN D7 7 7V REEE
BEFVDTERICEENRLEEIERTIRLL, TREA =T HHici@d. (DRBHC AL
TEOHRETFEEERE L, QIAENBEERE TRV, QFEERACIERORETTHETRESS
FHEETEIETH L, (DRTBII, ALY VB YT LP-BI~P-63THNLTHEDT, 2T
BRI S2WTHET 5,

§ R EREOEEMEOBRERERZ. 2 DETEETHLATWS, —F5., T0O&
BREA A ZZXLEERT 5720, BAOFETORRREE S INTWEY, FL~NUT
DEEBREZIEALINTVEN, BL i, SESEGIEWEOLERFTICLD . BHEIL
KELEREEHT L. D0EBL LT, tEF/PNARELFEIC L 2 EEE ST ORENE A 77
ZRALDFFLURITOBARALEEDTED, RICRT L O BETNVERETESETICE
STWA D ) F— LTl REFIKEE TNaClIRII TaE &R L. NaClIREE S
Sh., SEFEFRENE, BREAICEAE, HEDREROVIEEIE 100AITERRSEE
(Type 1) &, 2D 1 EMNOEHROEEINABEEDOLEE (Type ) AKFET 5, KR
EBEKITType I O ESEIIHERINAMICETREILNLY, FEEANS/PIBDEDL, &
ORIy e [ D2 FORFHLBRHTIHTHEREEL 5,
1> Niimura N., Minezaki, Y., Ataka, M. and Katsura, T.: J.Cryst. Growth 137, 671 (1934)
2) Niimura, N., Minezaki, Y., Ataka, M. and Katsura, T.: Physica B (in press)
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Neutron Crystallography in Biology and its related Topics
Nobuo Niimura
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(RRF. SesrBERMEL 5 —) ZEFEER

T 13 IR B & B AR TSR 2T 2 BAIT, JEBT JRR-3M I [EH7ET
(HEFBIX . EMNAUTILUS) ZREL 720 KA ¥ —Tid, BIX OUEREFME A TITo
=7 R ERHY V' F— A (HEW-lysozyme) OFPEFAT T ERET 5o

(i ]

HEW-lysozyme 3, AALETEPOHA LSO (6 ERERA(LHER) LAV, AR
DL YRR L7, IREAEE LT, 20 mm ¢ DEEREDEIINICL - 6H,03 g AN, TII
HEW-lysozyme 1.0 g (H,0f) X203 ~05¢g (D,0A) % 20ml ®H,0 XD,0 IZiED
L pH 7.0 (2588 L7 s 00 LIAG TR T, 1 ARMEEHE L T < & NiCL, AHET 4
C&TNEQW%&@EﬁT%\%&ﬂ%@%ﬁtLtNEh%ﬁ@ﬁﬁ?iﬁ%®ﬁ§ﬁ%
32, BEISCTHEAKES S, TS @=b=791 A, ¢c=379 A) D4 X4X 4 o’
KD b DD EATES (H,0. D0 FEK) o FETF— ¥ IRICIRNOHRELE X
2X 2 X 2mm’ OD,0 BHEDDDEEHL TV L,

(&R A RE]

RN I8 1 SO E LT, RRDISE <110>. <200> (BT 2 [T O
7p 4 B L PSD LM E A EETRY, 2 NIHERHVWTHES AN Y ELTZ, SHIHEE
BHAIHIC, $HIEEE (y=0 ) T¢=0~20" . 90~ 110" , 180 ~ 200" KU &
@%(x=90)'ﬁw:m~&faﬁ%m%woﬁ@ﬁmﬁﬁwﬁﬁ&4@ﬁ&mntw
WBREE L. BIE. RS RHWTERFVRENEEL BO TV {/lHO7as 7 4 &
Ve8I TH 5,

[(F& 5 & RIE ]

BT AR SESIE T, BERE AT v TEESE. AT v 7T 2T
501zfv7®?~9%7v-ﬁaw£oﬁ%‘¢ﬁ%@ﬁumnmmmmm¢%ﬁ(ﬁmi
FESFERAVPETEFOBE. KEBEFTH . pokEP O OIETHEMET
background 75 FA8% 728, &RATZ &2 Mask % £ Y background %75 | LR aE s E T
2 L3 HE) BREVLRTWAY, SHEHALT 1 frame Dynamic Mask i (1FDM =)
BTG L ORARESE 4 LTV CTFETH D, TTFRELBEN, 5. IFDM
E%%w%:&?yNwﬁmL?%:&%ﬁw&LTm%oC@tbul7b~530ﬁ\01
* AF Y TT, y=0" O GHEETF=0~5 ,90~095" | y=90" T§=120" ~
206° DUEEEFMEL. 140 IZLOREMSHIE TE 2, BAE. TN LRV TIRDEERE
B A0 735 LEEEBTH D,

"Y'M. Atakaand T. Katsura (1993) JAERI-M, 92-213, 61
* Lennart Sjolin and AlexanderWlodawer (1981) ActaCryst., A37, 594-604

Neutron diffraction from HEW-lysozyme crystal
Yoshiaki Minezaki



P-62 FAYEPMEFRIIFTEIBIX (Nautilus) DEN

(o - TR ZEE% ) HPFHAE]

EGMEOERTEOHNES I KB CHY) , BEETIBET TR, TOKREXDHEDLY LS D%
GRFHIETFT 3, KBEFREKOEFRNTOZRLEES AL TELDICE, ZASOETHTFLA
LNTOIFEEERHBIIENBORETSH D, REOXERLBEBINATE, HEEANBEH» LK
ROGBATFRETHS L. NMRETIR, SFBOEBINILHO LABEIBUEL, 2ITK
FEOHEEROAZVWPETFRIC LAELBERFIVEZ SN 2, SERRT 3TFHBIX, FiF
Nautius (1) . TOBMICEG TEROBRRIMEERICTHR 2 285 LarsBRLTEL
LOTH B, 199558 2 BREDBXOUEEFELH A EREDL DL S,

Menochromator, Wavelength Elastically Horizontally Bent Si{(111) ; 1.73 A
Monochromator-Sample Distance 310Cmm
Beam Property Size : 5X5mm, FWHM :0.4° , A A/A: 2%
Flux at Sample Paosition 6X10%n/icm?isec
Sample-Detector Distance 600mm
Detector { PSD ) 2 units, 3He-2D-proponional, Area : 250X250mm, Resolution~2mm
Shielding Material : 7cm(Bs«C)+5cm(H), Background : 0.1 counts/cm®/sec

I ) Niimura, N., Tapaka, L., Karasawa, Y., Minakawa, N., Physica B, in press.
2 ) Karasawa, Y., Niimura, N., Tanaka, I., Miyahara, J., Takahashi K., Saito, H., Tsuruno, A., Matsubayashi, M.,
Physica B, in press.

E1 () :BIXOFE, PSDARIC2AEEEN, 4B+ 1 BDIT-F A -2 —lh->TW3, BE{fkEhis
MFE—LIEENPSAHT S,
H2 SHMEMETES N -LysozymeBliE R (HFR14300, B# D20 Buffer, ¥12.5mm cube) DEHHI=,

Neutron Diffractometer for Bio-Crystallography, BIX { Nautilus )
{ Advanced Science Research Center, Japan Atomic Energy Research Institute )
[.Tanaka
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p-g3 BMETFA X —T LT TL— FOREEICH

(ERR sl EEET

4 R—TL T T - ki, BRMEEN Phobsimulaied Luminasecence  « RITFPSL) &
5 AR SSES A FIF L7, #81)3E UIERREES 2 ATHEHRRHRTH 5. Sk L
HAF2 gLy SRE. KEFEEVIBNAMEEE S DOT. HIOEFOXIRICLSE
RENFDRESIEESEMNOFBFORRBICKE CEM L TE 7

— . TR HARE TR TE Y . BADEE L FERS D THREEANA
e FERFEHBNOAREEE & U TIEXIRS A =T 7 TL— hEHRT D EMEEEILREY) L.
FEETH~Too £ THRIE XWFRA A2 TTL— NoPTEE T AMAE R IFOPETH
DA A= T T — hORBRICEF L,

¢ﬁ%4x—§>7ﬁv—h&%ﬁ?étmuw\%ﬁ%%t&u¢ﬁ¥é\%ﬁ%%ot
W b R EREEICERT 300N~ KR A~ LT T— bR
KT 5 B ERIEEIMEICRE T 3LBEN $ 5, TNDOFREAE LT, A/—5—D
K - bt TRIE L 1T A A — S LT TL— b THRA G RERE T - fER. (TR
AEERER02mMBITF. 44 F3 v Lo IR SHIRIEE VS T CAEMER D OREETHS
T ER PP, &BICOLN—R—DIBEIC L BEV DRI, (15

T OEMEFA A—T LT TL— MBXCERARE, EERL L I5, U F - LBEEED
SROEITESEHET 5 2 L ¥, BXADICHOERISES N DU,

FDEH. HERENERTHEPETTIIFT 57 1. PHFREEE L ENDICRD
FHEERET TICT->TEY . WFRLERRRED X FPEL->TWV S,

11 N.Niimura , Y.Karasawa , I.Tanaka , ] Mivahara . K Takahashi . H.Saito, S.Koizumi .
M. Hidaka . Nuclear Instruments & Methods in Physics Research A 349 (1994) 521-525
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The develoment and application of an imaging plate neutron detector

Yuuko Karasawa
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(FHEAFR)  H LR, BEHEE

LA =L, vEBPXBIIHTLETHESEL., BEHESTETHII NS, KK
RIRERFPHENICHEELEY, RN IRECHHATEZA2OTIIEVWNEERIA TV,
LA L. BB T3/ A E—aDEWHRBICTOWTIRFHLZEANE N,

KL CIL, #,53 ( Nicotiana tabacum L. Sa¥E Bright Yellow 4, BY-4) JE¥y~D A 4 v
—LBEHEYITV., BHERZAVWTHBOLNATRTIORERTOEEROEREEESL I WV IIERE
WRAERCHERRERAPE L., BY4OEREBTHUBICLIL 57 B (8.5
pmE) T#HAT, ‘He> (BHZXALF¥—6 MeV, FTHLRALEEIN pm, TIARA) |
‘He?* (50MeV. 1500 pm. [) . *°Ar'7" (460MeV. 50 um. F) BIT'TC" (15MeV.
4~T7pm. B) U—ALFBAELEE, BY4IIEBLT (1.4#41) . MFEERLE, BE
X EIE He? (6 MeV., 1400Gy) T 60%. ‘He’' (SOMeV, 1000Gy) T39%., ‘"Ar'"’
(1000Gy ) T 40% 3L T2 C 47 (1000Gy) T100% & 720 A4 — LD HALEEICH
LT, BEFEESIMEENE, 1A - ARHEKE (11 #HR) TORFRIBLOHELEF
BBV TLRBLZEHSIE BSOS LNE (H1H) . WRIKCBTIRHZOEHEFIIEX
A&, ERMEICLLIEMmICH Y, BERCER AT IRFEBEESSEEDLLAL,
WERETERLMETIE. EHRECERRFR, AFREFMETL WA, &5 489
FEogEA (1.87%) P COERFERAREREOHBHEEITBE -2, BHCHTIF
BERTEREOHEHEEIRSIXI0 ' Thol (B2F) ., ZhoD#RE»L, A4 E—
LABMOBER:FEEOERERBRDREEL b DI ENH LM LRSI,

Wik [ HRTOMFORFRE LULEE

fon « AT R+~ - AR BN REM RER(%)  EFB(%)
‘He 2+ 6 1400 71 12 16.9 42.9
4 He 2+ 50 1000 38 0 0 0
0Ar’3+ 460 1000 31 0 0 0
teces 15 1000 199 72 36.2 69.8
FEMS 25 23 82.0 00

g2E R GETORERREREKOHREME

EREY
fon beam R a2 misE B o
‘He?* BMeV 1788 11 4 15 8.4
12ct* 15MeV 2690 7 17 24 8.9
wa 4t 4478 18 21 39 8.7
[ 200 0 0 0 0

Mautation induction, using ion beam-irradiated pollen of Nicotiana tabacum L..

Inoue , M. and H. Nishimura (Kyoto Pref. Univ.)
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P-65 REFLURALAALE—LIZEDZENMUR

(NEF - BHT) SAKE. 2EH. NERT. (EHA-B) BIIS
(KBRA - ) BT, CEHi- R 1) AEEYX

BHFRE*ECELE THNEBOEMPDEL., XBYX A B EOEL E TRMEFICENTEHNW
N, Do TETVWDS, £, ThOoOEMHRICH TS L E THRTEMRIE . 100~200keV/ u miZRD
BOLE— 7B HESATLNS (1], LALEY S, ZOMOERICERENERSLER
ARTHIZELEOEHRDS, R—DMERFCIXNX AL e (HBILALDOLETE-L%
FIALAERY. EEOMERFFAVTIOLE TEHEEOHARD, ERFRECEDEEOIRETERD
LR CEDHELENIETENEY S, BEAET DA TLEVWOYBRRTH S, KFATIE. &
(EREFRFF U T HA oD rOTIMEEIN A REA A LRBURF A A E-LICH LT, FEOR
AT RNE—RBIMKIC Lo TEBABAELETOY - LFHAVT, &£ FNERBREOEPHROLET
{&#&%éﬁ/\“?‘:a

12k, SEHELs P BEVAE NARBEOERMA (RE20) v 2, MADLETORES
FobE—L4 (BFEOLET) BURF L AFE—L (7HOLET) IC£3HPR TBIEEFEOMRE
TRBRESLRT, REA A —LTE., H o 7RICENTERER (~0.5Gy) TREERFRE
EFESHICERL, POEFTPAICLERTINICHL., A 1A E AT, BERRTOEME
FTRUBREAALE LA THIY, 05GYLETREFTRBREIH/ITH LR 32 Lpbr 3, F
HOE— AICL3@BENDRIL,. BEAFLE—LERFLAAE—LORTREAEEI TV E
WIKRTHY, EETRBRDBEOL £ THEHEICR ., BFEORVICE - TE2 A RE S EGE
ERT b ot, BYLPRIYTLTE., ThS@ELANLORHRICNA, BRERIO-2IZD
WTONALNLTOT(EORIFER 22D, MMERTFHFRE - 2SBS0 ERFROEDUROLET
IR L Ly,

[1] M. Suzuki et al., Advances in Space Research (in press).
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Biological effects in normal human cells by accelerated carbon- and neon-ion-beams.
Masao Suzuki, Masami Watanabe, Tatsuaki Kanai, Yoko Kase, Takeshi Kato and Fumio Yatagai
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P-66 EA A VIZXSRBREROBEERSL NIV TOPHE
Analysis of Mutation Induced by Heavy-Ion at Base Change Level

AHANEL, BIEE 2, SHAKMS. MBEE TS, D& T2. FHEZ2, N#ERE.
_ ABIECS, TERISC#E,
BB, dRL YUY —F 72— SMEMERF. +KRAFZEFR., SRBHAFEER

ERNFRICEZMBELANTOENBRE. XEPH O IBICEXRTEVWZ EFS{DHRR
DPEBEASHICE2TETWS, LALESFS, TOLOERBROBEALH XL, FFLANL
TORECERNFISEREMN. tENBEFILALTOERFEFEORKIIDOVWTIR, LA
EbDPosTWEVWOFBRTHS, AMRICHVTR., ERTFEOERADERES LN
(DNA., 707 F >, $EELANL) THRL. ERTFEOCEABEBOREAEZEMNET 5,

ST, B, BARSHROICEDTE FRRIEBERIRICE LT, BRU 7Y
SOROVICE>TMELAMEIRNLF—1 35MeV/ nOREIFUEFB L. BEQ
FTLETH39,68,124,230keV/umilE3LIIC8BHIL TRHEETEWVL., 85N
HPRT (=) BERALTRBIIOVWTRIFAT IO TE:, BO5DTE -/, TICSEBPCREEF
BURBHD S, BMIECERTRORBEE — 7 %5 A BLET1 24 keVumTE I %V 508
HRBLTWBHPRT (=) TREEHNBLESNEDIIHLT, LETOEWN2 30 keVumT
T, IFYVUSERFRBENTVR EVIXATRKREVERI REN,

FO#. ThHLET2 3 0 keV/um T8 5 h=HPRT(-)ZE Rk # cDNAEXEFIREF D2
FEMPNFETHEBICBRELAEECA, SLDEREFEMRNADX TS A S TRELE
AIOhAAEEMIEE - T &L (TREME) , ZORBERICOVTRIZ-RRET S,

Comparison of mutationa. events

Incidence

Class of mutation C-ion (230keV/um) Spontan.ous
Base substitution 2(11%) 5(50%)
Frame shift (base addition) 0 2 (20%)
Deletion 16 { 89%) 2 (20%)

exonb 10 0

exons 6 and 8 6 0

exons 2 and 3 0 2
unidentified{point mutation) 0 1 (10%)
Total 18 (100%) 10 (100%)
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Multi-terawatt Amplification of Ultra Short Laser Pulses:
Breaking the 50 fs Barrier

(ER - £B 4> %—. UCSD A Wiil#E—. C.PJ Bary*

Chirped puise amplification (CPA) has become a common technique for
circumventing optical damage and nonlinear effects during the amplification of short
laser pulses in solid state laser media {1]. Terawatt level pulses with durations
ranging from ~1 ps to ~100 fs have been produced by a number of systems. Although
much shorter pulse oscillators exist, the implementation of terawatt tevel CPA with
pulses of the order of 10 fs has not been accomplished. In conventional CPA systems,
uncompensatable phase errors in the expansion and recompression process and
distortions due to refractive optics produce broadenings which are much greater than
10 fs. In order to alleviate these problems, a novel expander/compressor design has
been developed and a lens-free amplification system has been proposed.

The duration of the amplified, compressed pulse is also determined by its
spectral content and thus by the spectral response of the amplifiers. Gain narrowing
severely limits this spectral content. A typical amplified spectrum corresponds to a
pulse of ~50 fsin duration. In order o produce shorter pulses we have proposed the
technique of regenerative gain shaping. This is accomplished by placing a spatially
and/or spectrally varying filter in a regenerative amplifier. The calculation result
indicates that the 10 fs seed pulses could be amplified to desired energy level without
gain narrowing.

This paper will review our efforts to construct the next generation, ultrashort
pulse, high peak power laser driver for high field physics experiments. Generation of
sub-10 fs pulses from a mirror dispersion controlied, self-mode-locked Ti:sapphire
oscillator is discussed. Technigues for amplification of these pulses to peak powers of
>10 TW are presented.

M D. Strickland and G. Mourou, Opt. Comm., 56, 218, {1985); P. Maine, et al.,
IEEE J. Quantum Electron., QE-24, 398 (1988).
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[{] K. Tanaka, et al., private communication.
[2] T. Maruyama, et al., Nucl. Phys. A534 (1991) 720; Phys. Lett. 2688 {1991) 160.
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Formation of Annular Eclipse Nuclet
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