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182nd advanced science seminar (the workshop on neutron structural
biology) was held in February 9-10, 2000 at Tokai. Thirty six participants
from universities, research institutes, and private companies took part in
the workshop, and total of 24 lectures were given. This proceedings collects
abstracts and the figures and tables which the speakers used in their
lectures.
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2.3 Solution structure based on crystal structure and solution scattering measurements
A.A.Timchenko, Institute of Protein Research RAS, Russia

X-ray analysis gives much structural information about the object under study.
This information concerns the structure of macromolecules in crystal. The question
arises about the correspondence of solution and crystal structures. The procedure for the
calculation of solution structure of particle on the basis of its known atomic coordinates
has been developed. It is based on the detailed description of particle molecular surface
by small cubes (0.3A in size) with the subsequent calculation of solution scattering
pattern averaged over all particle orientations. This approach has been applied for a set
of enzymes such as ribonuclease A, alcohol dehydrogenase, phosphoglycerate kinase
and some others. It has been found that for ribonuclease A and alcohol dehydrogynase
the crystal and solution structures are close each other. At the same time for
phosphoglycerate kinase and some other proteins there was a discrepancy between a
solution and crystal structures. Changing the position of blocks (domains, subunits) the
most plausible solution structure has been found which scattering pattern is close to the
experimental one. The resolution power of such approach has been evaluated.

The procedure for the calculation of solution structure of particle on the basis
of its known atomic coordinates has been developed. It is based on the detailed
description of particle molecular surface by small cubes (0.3A in size) with the
subsequent calculation of solution scattering pattern averaged over all particle
orientations. This approach has been applied for a set of enzymes such as ribonuclease
A, alcohol dehydrogenase, phosphoglycerate kinase and some others. In Fig.1 the
calculated scattering patterns for ribonuclease A and its complex with 2’-CMP are
presented. One can see noticeable difference in the scattering curves. Fig.2 and Fig.3
demonstrate the good coincidence of the calculated scattering patterns with
experimental ones both for free ribonuclease A and its complex with inhibitor. In other
words, the solution structure of ribonuclease A is close to that in crystal.

The analogous behavior is for horse alcohol dehydrogenase as one can seen
from Fig.4. Model calculations show that domains/subunits closing- unclosing can be
excluded whereas the sliding motion of blocks can not be excluded. Moreover, upon the
formation of NADH-DMSO LADH complex the sliding rotation of domains occurs in
crystal but the diffuse scattering curve is not sensitive to such type of motions.

Another example is the phosphoglycerate kinase (PGK). There is noticeable
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difference in the calculated and experimental scattering patterns as one can see from Fig.
5. In contrast to ribonuclease A, PGK represents the two well-distinct domains (see Fig.
6) which can easily move each to other. Such modifications of PGK structure have
been done and the scattering pattern from the modified structure is presented in Fig. 5.
One can see good coincidence of the calculated and experimental scattering curves. The
made structural changes are shown in Fig. 6. The value of rotation angle for sliding
motion (the axis 1 in Fig.6) was about 20° and that for locking (the axis 2 in Fig.6) was
about 25°.

The above examples demonstrate the possibility of the developed procedure to
obtain more detailed information about structural rearrangements in proteins occurring
upon crystal- solution transition and upon ligand binding. At the same time the made
calculations show the limits of resolution of diffuse X-ray scattering method indicating
high sensitivity to locking motions and low one to sliding movements.

Legends to Figures.

Fig.1 Comparison of the theoretical scattering curves for ribonuclease S (---) and its
complex with 2’-CMP (- - -).

Fig.2 Comparison of the theoretical scattering curve (----) with the experimental one for
ribonuclease (. . .). Al is a scattering intensity extrapolated to zero concentration
(impulses per second) calculated per macromolecule.

Fig.3 Comparison of the theoretical scattering curve (----) with the experimental one for
ribonuclease- 2’-CMP complex (. . .).

Fig.4 Comparison of the experimental curve (0 o 0) of apo-LADH (¢=14.9 mg/ml) with
the scattering curves calculated for crystal structure of apo-LADH (----) and for
structures different from the crystal one by the rotation of the catalytic domain (in both
subunits) by 6° (- - -) and by 15° (-.-.-) around the axis passing through Ca atoms of
residues 323 and 340 (unlocking). The calculated curves are smeared in accordance
with the collimation system used.

Fig.5 Comparison of experimental scattering curves (0 o o) for “free” yeast PGK (a) and
PGK in the presence of PGA-ATP (b) with the curves calculated for the crystal structure
(- - -) and for the structure differing from the crystal one (---) by the “sliding” (a) and
the “locking” (b) of domains (see text). The calculated curves are “smoothed” according
to the real geometry of our experimental equipment.

Fig.6 Schematic drawing of the crystal structure of yeast PGK (Watson et al., 1982).
Letters and figures enumerate B-strands and o-helices, correspondingly. The “hinge
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point” and the axes 1 and 2 rotation about which leads to a good coincidence between
the calculated and experimental scattering curves for the “free” PGK (1) and for the
ternary complex (2) are shown. The directions of rotation are indicated by round arrows.
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Kratky plots of the various conformational states of horse
myoglobin and apomyoglobin at 20°C.
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Kratky plots of the various confermational states of horse
myoglobin and apomyoglobin at 20°C.
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Comparison of P(r)
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Native Unfolded
Molten Globule
Comparison of Rg among the native,
moliten globule and unfolded states
Rg (A) ARg(MG-N)
Proteins - Rg(N) :

N MG U (%)

Cytochrome ¢ 13.5 17.4 (NaCl) 24.2 (Acid)
17.0 (Acet.) 32.4 (Dem.) 25.9-28.8

Holomyoglobin 17.5 14.9 (Holo-Apeo)
Apomyoglobin 20.1 22.2 30.2 (Acid) . 10.4
34.2-35.8 26.9 (Holo-MG)
(Demn.)

o-lactalbumin 15.7 17.5 (Apo)
17.9 (Acid) ' 11.5-14.0

SNase 16.2 21.2 (AL37-149) ~33(Den.) 30.8
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Compaction and Helix Formation
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Relationship between Compaction and Helix Formation
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3.2 Solution structure of GroEL, GroES and their complexes
A.A.Timchenko, Institute of Protein Research RAS, Russia

The scattering patterns for chaperonin GroEL, co-chaperonin GroES and complexes
of GroEL with ADP, ATP and ADP+GroES have been measured in the range of
scattering vector values 0.01-0.15 A-1. It has been found the essential difference
between experimental scattering curves and the calculated ones on the basis of the
known atomic coordinates of GroEL and GroES by cube method. It was shown that the
GroES structure in solution differs from that in crystal by the ring orifice increase and
the tilting of subunits. For GroEL structural changes are more dramatic and complicated
including both subunit movements and domain rotations. The binding of ADP does not
change the GroEL structure whereas ATP makes noticeable structural changes. The
binding of GroES to GroEL essentially changes the structure of GroEL.

The developed cube method for the calculation of solution scattering pattern
of macromolecule from its atomic coordinates has been applied for chaperonin proteins.
It was shown the essential difference in the calculated an experimental scattering
patterns as one can seen in Fig. 1 and Fig.5. To elucidate the structural changes in
chaperonins upon crystal- solution transition the possible rotations of large blocks have
been made. The possible changes are shown in Fig.2 both for GroEL and GroES. As a
result the good coincidence of scattering patterns have been obtained (see Fig.1 and
Fig.5). The structures having good coinciding scattering patterns with the experimental
ones are shown in Fig.3 for GroES and in Fig.4 for GroEL. The solution structure of
GroEL-GroES complex is under study. In all cases one can see that the dramatic
large-scale structural changes occur supporting the thought about potential flexibility of
chaperonins.

Legends to Figures

Fig.1 The SAXS patterns of the GroES oligomeric particle. Open circles are for crystal
structure. Others are for modified structures.

Fig2. Schematic representation of the GroEL and GroES crystal structure modifications.
Fig.3 The GroES original crystal structure and the GroES crystal structure modified by
the moving all protein subunits out of the ring center to achieve the experimental Rg
value and 15° X-turn, 25° Z-turn of each subunit
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Fig.4 The GroEL original crystal structure (A,B) and the GroEL crystal structure with
main modifications: turning of subunits and domains (C,D).

Fig.5 The SAXS patterns of the GroEL oligomeric particle. Open circles are for
crystal structure. Others are for modified structures.
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h(&Ah

FFigurel

Turning of subunit as a whole

Apical domain turn

Intermediate
domain turn

Ring
expansion

GroEL " GroES

Figure 2. Schematic representation of the GroEL and GroES crystal structure
modifications.
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15 X-turn

25 Z-turn

- 3A ring expansion
e

GroES crystal structure GroES solution structure

Figure 3. The GroES original crystal structure and the GroES crystal structure modified by the
moving all protein subunits out of the ring center to achieve the experimental Rg value and 15°
X-turn, 25° Z-turn of each subunit.

GroEL

10 0apical domain turn :
v‘_20°intermediate domain turn
30° subunit turn

Crystal structure

Solutlon structure

Figure 4. The GroEL original crystal structure (A, B) and the GroEL crystal structure with main
modifications: turning of subunits and domains (C, D).
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33 HLUNRIEDT +—NT 4 7 PEEOEE
HEKY » KERBERFAR - WEBFEER FHRLC

LR B OREREEORRIL, BROEHHEZIB T OIREEREDO—2ThHD, —MKIT.
B RIBIREEREVREOVHICEEREYFREZERT D Z épMbh TR, ZOFMEL R
HUBMSIT DI Ltk - TH v RN B OBETRRBERA LIRS LHfIhTWD, BIEET
0. ZORBEII T RIBE LB ONSKREEIRENZEALT Y - St a— (MG) HROREBTHD
T ERDRoTVEN, FEEDOSFHA XRLHRBEDL S 2 bDPALITRP o, —FH. MG
FEEIZ a7 FRRETH S EBERSTONTEY, FU VBT +—NT 4 7 DEEARFHE
ETHBLEEZLNTWVWS, LEN-T, BEREY PHEN MG RRETHLINE > DBZHLNETD
FedICiE. FREEOSFHFA XEBRE B ST D ENBETHD, TITHXIT. BERIYWH
IR END FRED /o — L RHEEZRALMIITHIE2BHNL LT, Yo b Kt s:
JAWEA Ry 7 7o —XBEEEICL Y, U0 HOBRERYREDORELIToTE R, XBE
WEELEE, BEEOIIET_ATOZ A7 BICEATE, BRP COBNRBIRE L BB
TE DLWV ETHEEICENRRIEETHD, L L, 1K5T PSPC % AV - X R B EL D RF5y B8
ETIE SN EREWED, Y rra bulHEEZAVTH IV BOF A AR S — LV TEEFEEOR
BB ERDDZ LIIRETH -T2, TITHRAIL, a7 FESERTEBRATAZELLT,
(BHABON-EED) EHOMEBRELZRAVDZLICLY, FUVBEOERERY KISOREEZIT-
fre TOER. B-52 Fo T Uy BLG) DEEREYRIGHRMEHE 30 ms LNIC, EHBEEEICL
T 10%DELNEE TEY, PLG TEEREV VI o7 P RPEEEER TS Z EBH LR
o577 [1]e & BT, 100 ms SARNOBELRISR % T L= #kELEARD Guinier plot & Kratky plot 7*5 . BLG
& X EY RISEIE® 100 ms LINIZ, RERED 1.1 FEEOESEER UIFLRY, o237 b
TEHRZHEEFTBR L CWAB I EMRHELNI Lo, LrL, ZORMBETCRE ST LDZ U NIE
NBUETHY, ey o I EOEERVFHEOBELR DL LITRETH T,

7= TH 4L 2 KT CCD BX MR 2] 2BV -ERZEH L. F—FDOSNkdmEs®3 =
EERBT, FOFRER, SINEEZ 100 Z LM ESEZZEICHII LT, £, BHBOBRRBREAR L
BERY T IRE, RUXBAA—DALT o774 ¥ —Day b2 METIZHT HH
Ex{Tol=0bic, ZOREBTEONREHRE PSPCIZL 2T —F LB LEZEZ A IEAPD
EAFECOREHIChrs TRVW—EBAELNE, LERSTIDHEIZLY, Fo"7EHDHFY
A XEREEREICKD HNE Z Ebhotc, £ 2 THA4IE, CCD BXBRHF[AZFIALT, o-7
7 b TAT Iy (0-LA) DEXREY RISORIEZ{To72. LA FFEEHT T MG RELFRT D
SERHELNTEY, £, BERYESOMIC ZRI#E L FORZREEIZEN - MG REKRD
AR TS 2 ERbdo TS, L, Z0EERD PREDOSF A X LRI OWVTIE,
FEHLMNTI ok, ERICBWTIE, 7. 230237 PEETTRRANRT A Z THHETK
HGE CRKHBERYBIFL, ZORGDEEERENS, UANCA by 7 7o —AZE&HRA~T bLiE
TROFEEERE B LTWAIEE TR L, ZHRICED, 0-LADEREIREVIZHED 237 MED
BEAFELLBEL TWA I EAEPD LR, KRIZ, BERD I I BEFEORME(L L BT
BrLEEN, BEEYBICHERINIDHEEOBEHERIT1T4+03A THEERBELONE, Z
O, EAESRHE T CEICRE SR TV A MG REEOIEMER (17212024) BlE—HL T, &
bic, EBXREYBREAD Kratky plot ¥, MGREEO LD LR U TH -7, LN >T, a-LA DEZR
D DS T A REBRIEIMGIRIELRLUTHB Z B2k, ZHLT, 0-LAR 7 +—VT
42 ZRUSOEIC MG IRREZ AR 2 Z LM BT bhiz,

1. Arai er al. (1998) J. Mol. Biol. 275; 149-162.
2. Amemiya et al. (1995) Rev. Sci. Instrum. 66: 2290-2294.
3. Kataoka et al. (1997) Protein Sci. 6: 422-430.
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Compaction of B-LG

B-Lactoglobulin

* Structure
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in the burst-phase intermediate.

* Framework model?
The native-like secondary structure
is formed before the tertiary structure
is locked in place.
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Compaction of B-LG

Guinier plots eaﬂy and late in folding
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Compaction of B-LG

Kratky plots early and late in folding
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04} :ecoo%o%c@ooo%o co°o @ . >
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0 Occc‘ 1 N 1 !
0 004 008 012 Adapted from Arai et al. (1998)
Q J. Mol. Biol. 275: 149-262.
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3.4 WSHEELE T O LD HERYEN. AR, REF v -
SEIEN (BER A AR TERIH)

mhirai@fs.aramaki.gunma-u.ac.jp

1. &

BETE X8 - PHFEREELE (MAMELEZE0) RRESBETEWE, FLEWE, S8 -
BEREBOWE 1R L-BEBAFETH ), SSBERT L AHEIOP R L XV %
(BL#1"10°nm, BPMAEELTIZ10°" 10°'nm) PRABEOBEES X 2HAT5 D18 L
W5, BHREEL TREFLARNV ToOBERRIIBI w00, ZHEOSHT (B, BE,
T, BRE%) KB 2BHRTTERT A LERED FROKICHPIFEIIRICE H 55,
BT, A X BT oF RISk o 723, ME OMEBN L EEEROSE VST
RHET — 7 BT OTED S, Sk F ONNEERL FHREER, AH, PEERAR, #iEm
RHirtdh s BREEENICHMT S EAFNTRETH S, S TREBRNESKEHATES S

HOROBELBATE DRSO P BT 5.

2. SEELF O PIERREE & ACHAKER D ## A

I onTALEETS. HRELEFT V704 Y FIZBABEIECY 7 VEBEEREX O
BAELEHEAE TARA 74 VITERETCECHMBEBENRTEIRAL, BEHOLEHLE L M
BORETS S T E M AE, MASRIERE, MM HEMBAEORAMBESCESLTWEZ Lab

T I T !

10°-m, () x GDla
o GM1
double-shell

-

(=]
S
I

ellipsoid

I(g) (arbit. units)

-

o
©
i

102

| hard Isphlé:re]

0 0.1 0.2

p(r) (arbit. units)

(B1] 3w oPEREEDRT.

nTBY, BETIE, AR I FEoikbte
NBAT7 4 THRRBED [77 b EHpashsd 3
s RXAL N LTiThbR, #2057 FOWE
CEh Y F L FeoORICENKE BT 2 L #
AbNTwa "I ¥R, BR%BEAME
BHSRDTFIEC LW Y ZYF ¥ FOITEE T 5 B
SNt VOBE L T OREROKRET 21T - /2.
K1 2EHOT > 7) 4 FI )V (GDl,,
GM1) DHERIEI(g) (g #@EL XS PO E X,
q=(4n/A)sin(6/2), WEAHO, AEEEL) & #
ELEE D 7 —) 2RI L o TKRT A EMS A
Bop(ry 2R3, BEMES A BB BUELMACKL F o o IR
LR BELRESA (XBROB AL ETEEDA)
DEF R IBET BN ABEL TCIRIECHWSL R
5, 10 THEN:EEMMICE * bbb B
BcE— 27 % b DHMS MR ORI, HFHIEE
OHELFEESHBICKELZBLEIFAET L L %
RLTBY, SEVEBRTAET V)3T Py
FORESH AL & FRIFBRE M CHELTREI KE (R

Hry7 Ay FI e vo il e L EESHE 222 L ICRR T, BHEBEMER -
Blb). v—y BRBT -y, B, A KBRE g s 48 6 0 b BT ML T OS2

VeEnEnRBEILL2zb 0.
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S OES XWKE L, MFOBKROEAL & AEHELBEES A OLILOM GO F RIS 5 F
A XN BEEITE, TMEFHEHSIIAAZICREEREOLHF ST 5720 BEFEDO A
CEAEBIREI ., LAROBEBMBEANEL CETFNMBINIC L DEENRT A —-F —% K
WEIEMNEETHL, T, IEVD L) PN REOECEMLHENE X LNIGE
ik, SERLBEBIAMEOBEREE LG (K1) tAVEFVEAFAESTH S, X1 ICH
thxk, EMKESEREMME, 2 EREEEAENEE TV CERT -7 25 bERRERT.

L@)- I;[3{51Kj1(qR1)/(qR1)+ 3 —E-1)V.-j1(qR.-)/(qR,-)}] & (1)

=2

:::fﬁ:dnm%ﬁ—0Y5iﬁﬁwﬂ@:yraxr@,*ﬁm iy, RV, —

KROEKR v = WV ,.
WEHEBES M ZR L2 EROEEAR TR NITERBREFHTE 20 L 3HE ]
PoBHLNPTH D, COEFNOEE, A (BIHBER) kR UsE (BANEE) oth®
noO¥EE, i, 70 F7 2 b (ABSENRBEAROFHYBELEE L BEOPFHHAEE L ©
=) LB E LTHY, WHMEL L TS FEEP L TRl S b RIKEHPEHEAROK S,
ISR RS ATCEEROBBEILE T2 ). BONIETVORYHR, ERILHELL
7oA EARL, BIEEERE, SHELEE & OB R I vV OBMENTERA D> SR T 2.
SDLD LB S, FIBICHED I BV BUKHEEO I, SERE, BUKHERS L BUKEERS
OREBEOTEIHL P I L 2720, 518, EFVHENTHLNLBEST A -5 L (R
2) %V THEEEB I I L VEAREBROSKEYERET S &,

n, = [{i‘—"{—;é—’ — a] + a}vmu -, ZEM}/ Zgam (2)

B\ Ver
T, EFNVEEI»LKRTABAUABRBLITCEAMNBZEOTIVFIFI XM
Api! Do = Porct! Proorer BUKMENBOUIEY,,, I LV REE D, | LEHBR UG FHER K
BILHETELIHN Y ZY &Y FOT OBKHEER, BAUEEIE VKD T OEKELRE
Sb. Sh. Xb, ., BKURBOURY,,, KOFHBEELa=9.4x10" cn®.
FESETERSEIRII B THEAM Z IRBICH Y, T I BRTHH L SEOKOHN - WEELE %
RoTbT 22 &, Bib, MG EIOMEE L AKMREA LR ERBERIK (20-40C) TRECE
LT 5T ENEDICE 2720,

3. BWFREFHMEERRT ¥ v )V L ENER ORI

EE, B KEZIORLIHTFFHET HETHRTIE, BELERD OB L £ OHNFEDH
B CETONTHEAOBEL DL LIRETHL. 72, —HHONTF 25 % 550805k
BV AN FEMHEERAOFERMELROFMoON#E 2 E2E L7201, HigEL E
T ABBRRTOMECEEKEELAEL TRBE~ONFELITL) WD 5. HELME
HASFREBEEREORCHLIT20T, BEAEXHE AT S MERERAF TRIZFLER %
FAB NN & B R EE kY, REOBEHRIAE OB O R EELEER O W S & SH 0
MEA T 2. Fli ¥ = LR OBEREEOBREREED? OB HELFML T, MEREL
DA — 7 B O DL P OFBICIZFHA 0 & ) LABEN 2HMERAFDH Y, 361, /il
EECIE L A RIRERIE TR TOSHK T 002 FH &% 5 DT a80RER OHFEITHE
DTHRTH Y, ML EYHR LA ICHBRASH S, Bl 21, HEHF O—Hr _&
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P L TSBIBAE S B 7541 TR RO 13% 8T 2. 372, BORATH > THHEE
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SN ETIOALAFVERLZL, Y04t BoK
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@), NFEH (Fv 7Vt FE/ T —DOH ‘
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Scatlering and Contrast

Contrast of a particle in solvent of D,0O fraction, x:
Apr) = (Pprolr) = Psa)izo + X(PprodF) = Psa) o
where H,O refers to the structure in H,0,
and HD to the scattering density increments from H,O to D,0

Structure factor of the particle :

F.(q) =F,x0(q) + xFu(q)
where q = 4nsin6/A (20 ; scattering angle, A ; wavelength)

Intensity :

1(q) = IFmo(Q)|2 + 2xc08D|F ,,0(q)IIF,p(q)l + leFHo(qnz
where @ is the phase difference between F,, and F,,

Crystallography

1,(hkl) = |F,,o(hkl) ¥ + 2xC0S®D|F ,,0( k) |IF .o( hKkI)| + X*F ,p( hkI) |2
Fiber Diffraction

1(R,2) = <|F ,0(q)F + 2XCOSPIF 150(q)IIF uo( Q)] + XIF p(q) >
Solution Scattering

1(0) = <IF0(Q)F + 2XC0SD|F 10( Q)IIF 4o @)l + X7F (@)1,

With the contrast variation measurements, the factors for a
quadratic function of x can be determined.
i.e,
The amplitude and the relative phase of the structure factor
at any contrast can be obtained.
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Low Resolution Crystallography

Relative phase and Amplitude
at each contrast

Information from
X-ray crystallography

\/

* Imaginary

|
I
L Absolute phase and Amplitude
with the ambiguity in sign

Examples
(1) Tomato Bushy Stunt Virus

"The Three-dimensional distribution of RNA and protein in the interior of
tomato bushy stunt virus: a neutron low-resolution single-crystal diffraction study”
Peter A Timmins, David Wild, and Jean Witz, Structure_ (1994) 2, 1191-1201

(2) OmpF Porin

*Detergent structure in tetragonal crystals of OmpF porin*
E Pebay-Peyroula, RM Garavito, JP Rosenbusch, M Zualuf, and PA Timmins
Structure (1995) 3, 1051-1059
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Solvent Structure Analysis with Neutron Crystallography

Schoenbom, J. Mol. Biol. (1988) 201, 741-749
Cheng & Schoenbom, Acta Cryst. (1990) B46, 195-208
‘Daniels, Schoenbom, & Korszun, Acta Cryst. (1997) D53, 544-550

The observed structure factor: Fq = IFg + Fpl

where Fg: the strcuture factor of the solvent
Fp: the strcuture factor of the protein

The solvent shell model

solvent é'; '

shell

Fsn = Psnexp(-Bgnsin28/A2) X E exp[-2ri(hx+ky+1z)n]
xyz .

The scattering density and/or B-factor of each shell can be estimated.

Protein hydration in solution: Experimental observation by x-ray
and neutron scattering

D. 1. Svergun*t, S. RicHarDS, M. H. J. Kocu®, Z. SAYERs®, S. KUPRINY, AND G. Zaccard!

The scattering intensity from the molecule surrounded by a hydration layer with a
scattering density pu-

I(q) = (1A.(q) —p:Aq) +8 prAn(g)|2)g
where A.(q): the scattering amplitude from the particle in vacuo
As(g): the scattering amplitude from the excluded volume
Ax(q): the scattering amplitude from the hydration layer
8 pp= Ps— Pb.
The effects of & o1 are different in X-ray scattering, in neutron scattering in H20, and

in neutron scattering in D20. The density of the hydration layer can be estimated
from these effects.
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Iig. 2. Schematic diagram indicating the three observed types of incoherent neutron
scattering : elastic, quasielastic and inelastic. Reproduced from Cusack (1989).
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Comparsison of quasielastic scattering spectrum
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( OD —3& PSPC DOLE
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(Ar 75%+ CH 425%. 29K) (Ar 75%+ CH ,25%. 28F)

BEFH—4 1% 3%
fmMit AR FYSFN pind ]

( OD — 3D#EE

Panel with connectors

Be window

Fig. 1. Schematic view of the OD3.2 proportional chamber and front-end electronics.
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5.4 BB

BEEKX - AR #

1. LI
517 XBRBEHFIHFIRBIC 231220 T, BAERXRIZL > THRIEEZZT, TORBHIER
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BHRBEEZEHE T3 HEICIFRO LI BN 20BN EZXLND,
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3) BERBEZEITINClEEZR LS,
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2. Static flow cell
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2) FEFICEBRETRELRZTNIZRLR2VRE, REFMMEZRITZVRERECHFHTHS,

EROBERXEH RN —FHE X ERR D BL-15A TiTdh, 3 04FEHE< £ TirAEEN
A TH-o T,

— 150 —



JAERI—Conf 2001—004

‘191129 3y}
2in[Ip 210w 9y ‘sajeroosse uLoj 03 jde 1 uounjos oy Ji Aprenonred
*UOIIBIIUDOUOD MO] AISA IJIM S[QRIISSP SABM|E SI JUSWAINSEIW W
Suo| oy} ‘uonN[os ANJIP AWANX3 J& 9q PJNOYS SIUSWAINSBAUL [B3P! AU}
SV "UOne1jUAdU0d MO[ K134 18 uonmjos ursjoxd Suumsesw yo Liijiqede) (7)
*sfel-Y 2SUU AIOW SIWI} Q] YIIM painseaws 3q
ueo uswioads ayy 10 “swn J9FUO] Yonw pajeIpeLll 9q Ued suowioads 3y
‘Bunenolro aIe suawoads J *[[99 [BUOHUIAUOD Iy} Uey) Jo3uo sawn
001 voﬁ%mb_ 2q ued uswodads oYy} ‘uoneIpel JO Junowe aures 3y yum (1)
TRI RO 3T J0 UONES[ddE puE SIZETUEAPY

‘1501
juaaaid 0) pue Jre £q UONENUANE SY) ISLIIOSP 0} JOPI0 Ul seS SH Yim
P31 S1 Y00[G-1N0 9} JO MOPUIM 34} PUB MOPUIM [[30 Y} UaamIaq den) (9)
*SSAWDOIL) Ul W 7/ $Z JO BOJL S| MOPUIM []3D) (§)
"sapisul [ 71 [ STAWMIoA [19) ()
*0,1'0F Jo £ommooe yum O, 0§ PUBD, 0O - UadMISq
ainjeraduiay ayy Suidasy “a0149p Janjad ® £q pajjonuod sy samessdws] (g)
‘jur g'Q uey) ssaf s1 awmnjoa aydues fe1o], (7)
‘s/ww | 0}
S/WW ¢°( JO 9}l MO [qeLIeA a3 [iim molj uonnjos ajdures sajqeua J] (])
SINSLRISETRS 5]

1€10-€L$ wreesty “ouj mjosiun (T
9E11-€LS BRNellH ‘KUSISATU() [BOIPIIN fesuesy ‘Kiojesoqer] satsdyd (1

Bmure3eN o)IyIyso] pue (ereyry (ysonHy

SuLapesg Aex
-X UOyNjoS JO JUIWAINSBIJA] 37} 10J [[3D MO[] 3eIS V

.JproWwpANS YR “Ba-y pasnd

© QUBWBANSYOR OudX NS /  Mem O} (¥
Mo)§ - poddoys (s

’

x._uoss:.:ou Mo} (=

._o.vs._sw?. Sv m:o_ sv S»>|dwws wniuso (1
Am.w.e,.*,_‘w.zv
2wn)on ,vndc, 28N °

v Boa-x D50dx2

\tv\ w24
2

bwy v ﬁ&sctd g% SV ,ﬁtq s

— 151 —

‘uapyvd bwrdpeds ..ws..wcs..n..d*ol%qu r wauy
Apwes 1 peadis  pondflip jov Suiunpwos yeepep 01
"2amsodwe |,

yeprl A weip ysxe prre shvwep waperey -

Thowog ey '§




JAERI—Conf 2001—004

152 -



JAERI—Conf 2001—004

6. 32— a iR EEEL

6.1 MDZRICLTEONSEEER

EBTFMAM
BN —

BE. StBLEOFERELTOSFEHE (MD) BE<BULOLNBEDICHE>T=. AR
£TIE. W<DODHDERTD MD DERZBNL. BRUELCERBIFORBEREOBEDLY
EEMLU.

(1) EHLORFIHhFEE X-BRERBENDOF A

SHUNS HEB S AL -3 ETAHLETRELKRELSFTHD, €CT. HD
Bt NAETET N ERLAL I ETHFOEMSZRSL. MD >2alb—23 > %1To
o TDHRR. 9FD C W (LN—=T—AEEENBIREDOL DIEES) 8. 2DDE
— RTEHLTNWS I LB,

SALUONMKDBRIETRELEELADSEES LD, X-BERBELLOTDPD T
W3, FZT. COEBEZE{LE MD HhoBoN/EBTE— RICEEZHTRAXRTH, BHR.
BIRLAEZDDE— RO BEO—DOBBEZIICEICHEELTWS Mo/,

(2) MD hoBoNIBERKEKDY A R—-Ii5

DNA #&EHBHE (CRO434) LUVF—AD., KkPTORFHHFFEDOHEREZRNL
e ZDDEBHEESH.MD HEESNAEIVKIIDY A b (high solvent-density sites)
(3. X-RERBADLSBONEKERKDOMUBLRSEDI I ESOD o, CThIT. HHEER
BOBMADEDNBETERIALEZLICES,

£ EREORABEDKDY A R—ILH,. EREAOFETREREEEZE->TWSZ LHAN
L. COERMBPEREDOEESEDBFRL TWSDM, EBREN,

—153—



JAERI—Conf 2001—004

Buipuig unoy

oYesexeN ‘N % 0STH f

QWIAZOSA]
TEIES 'Y
x .Nuﬂgvﬁdz ‘H ‘ouoy 'H .Omm.m I
vey OdD

uoneIpAy urjoad (7)

‘Tysedeqeep "3
2 ‘eInwredeN 'H ‘ojowndng ‘X ‘081H ‘[

SISATOIPAY J LV 2y} AQ a3ueyd
'JUOD 29 SUOTIBNION[J "JUOD

IS ‘pedy uIsoAu (1)

—154—




JAERI—Conf 2001—004

V ‘psurLx

—155—




JAERI—Conf 2001—004

m.:ﬁsm
S 1 4 € r4 1 0

0'sy

8 4

SET 0'op
B 4

ori y

v caﬂpaq

oLy

1 L 1 1 m.VH L 4 . L m.bv

— 156 -

V Y




JAERI—Conf 2001—004

' < ¢ 9POW < 7 9pOouI < | opout

:uonenjonyJ Jo JUNOure

"* + € dpou +
7 OpoW + | dpowt =

suonenjdN[J Juod

—157—




JAERI—Conf 2001—004

mode number

0.05
0.00 -
1.00

0.00

6.0 p——
4.0 t

0.0

wn ] @

! {

S & S S o «a
V ‘psua VY ‘asay y ‘dBay

— 158 —



JAERI—Conf 2001-—004

002 0s1

Fapyos>nN ON 1§ ———-
dIVSW ut 1§ ——

(ud

JaquInu dpour
0 ST 0 S 0

T b LOS

Joquinu apow

0c ¢S1 0T § 0
T T T .Vl

—159—




JAERI—Conf 2001—004

mode number




JAERI—Conf 2001—004

JoquInu Ipoux
00 SL 05 SC

T T T

-
—

000

§T0

105°0

1SL°0

001

D PPON woxy
JIqUINU POt

"
§D PPOIN woJy
JIquInu Ipoux

(=)

— 161 —




JAERI—Conf 2001—004

JOQUINU SNPISIY

0001 006 008 00L 009 00§ 00% 00t 00T 00T

~v

— by - —

X = ot h
R, A e
g, = ~

JOqUINU 9NPISAY

X

00 05 0
u | 0
S
L 001 3
=
=
o
-cea,m
00€
‘Hl&
0L 05 0
: :
e
- 001 =
w=
=
S
00T ks
L 00¢

—162—




JAERI—Conf 2001—004

N 0% ‘N ¢0 ‘uorou
QWIAZOSA]

$191S [RIINAU 29 PA3IBYD

125402 10

6

q

- urdjoad 9y} punoJe
SurIdp.IOo djodIp-)udAJOS

J9JeM JBISAID

| 1

urdjoad dy) punoae
AJISUIP JUIAJOS

—163 —




JAERI—Conf 2001—004

Y
PR WO
ey
\"
.

B I
L"(\"*-{}’\}‘
AR/ E

system S4

Fig. 4



eV d

o 600 900 €00

T 00°0

$0°0

101°0

L

1ST°0

0T'0

-9 r e —00°0

JAERI—Conf 2001—004

5 y
oy _

§T0

05°0

SL0

001

uoisIad

— 165 —

&2




JAERI—Conf 2001—004

v 8l

q. 814

& .y \\w,uo..ha\,/ i
L A W
3.% «wa G
~ 54, &
Al T

»

— 166 —



JAERI—Conf 2001—004

a6 '3id

B6 814

—167—




118t
01 314

00

480

01

(13

o ==

PN

- _aemzrnrns S 48T

S e T A

®) v
| RS S S PN S S PR .

lllllll
-

s
o
(03

JAERI—Conf 2001—004

S0

=
=
(03

PR T AL P
pOTSU FTs 18T
P RCIEEN .

@

- 150
R v
: 101 B
PUPLTE 181

— 168 —




N

JAERI—Conf 2001—004

i Ngﬁ’.ls [enmop = Aegdsip

Fig. 13

Fig. 12



JAERI—Conf 2001—004

10s [P

N opess palreyD
J,.-""ﬂn. -

&
oY
A -

\

—170—

Fig. 14



JAERI—Conf 2001004

62 NMRICKYREBEZINDIBRBEOEHEMH
MDZEICLTHAONIEHER — NMR LDLEB—
REERERKYE - NNEIEH

NMR ICK BAMERITNSBASHICEINTNA LIS, BABSFICBWVWTARER L
BERPETREFOIKBES, BBEROVT—RICIAELZNEZZISATNS., K
RETIE, XBBAEBIELENMR & T, BONZ3BEMEDERICDIVTE Y HIFS.

F9, NMR [THVTII, NOE BEZRFREEMOLRIC, hy 7Y IEHEZ
AAOHHEICRNL, BoN/ERERSLUAREDILFMELBETIRFRES,
TARYVRAZHA M) EBHDINIMREHFHEMDERICKVRETS. ZDLDIC
LEBAAIERED local IX1BEM OMEEZ MR T I, S FLEROKEZIDFANMS,
global 7ZMEIC(, ERMERITELLLTREZECHD. £, ARSI BMIVLIEC
(3, BEFOEHEPLIHENE, BRBEONENSRBML TV TTHSIH, ch
SOEEROMMIE, WERBEIMIBAETHIND (PIAITHEICBALTE, &
MeFEORE M, S Model-free analysis ICk > T, BETIE, TREEOAUED®
Time-averaged MD 5tREBEDLHET) . ZD=8%, NMR BIFABTITHON A A&
[, 8LVBONBINSA-SHOESHICBAL TR, +9EBRALETHDEE
Zohd (RRTRHAELCTEED 7 FOHEZIY LIFB D) .

—F, XIRBEHILIL, SRMERITLAERERICTI L, HELF—9D05%
FIBEZRETHCLEIBBTHAIN, SFEENSIONELE, FhMEDLD
MBS — 25250, DEYDOEETRETERLDICE->TEY, BEET
(3, SOLSICHBLAERBEDOHELNRY -V LRAMENRST—DThE, BE
RO REEEZS A FOBRMEBOEOVP, KNEHSOFSLLTHBEENT
3.

VRIXOLV7—ET, 200 T, ERBESLIUNMRICLUREZh-hEER
IS, BELNRY—2DFEZITD, AELHRAUMENRI -V ERE->TWVE O
HETFIIMIE RRWEHDOMINMR [CLVRESN-EE) HOHEZNAHEL
NRE—2 &, RUBENRY -2 EORE_FRNEZRMIFL L THESMEMFE MD 217
U, REBIESR/MCAESD (RABELI—-VICED) MEERRTEILE2RHH-.
BEANICE, —EAAEMICEIIYIFISRETO NMR AMlEREI OS5 A
DYANA [Z, Dr. Timchenko &KVt 5% BT TOWAIHME/NSI - HEATOYS A%
HEET, LRHEEFTSPETHS.

D Hatano, Kojima, Tanokura, and Takahashi (in preparation)
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Concentration dependence of Pepsin solution at pH 5.3.
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NMR and X-Ray Solution Scattering
Masaki Kojima (Tokyo University of Pharmacy and Life Science)

Collaborators;

Kenji Takahashi (Tokyo University of Pharmacy and Life Science)
Masaru Tanokura (Tokyo University)

Yoshiyuki Amemiya (Tokyo University)

Kazuki Ito (Tsukuba University)

Hiroshi Kihara (Kansai Medical University)

Alexander Timchenko (Protein Research Institute, Russia)

Distance Restraints obtained from NMR spectra

1. NOE (Nuclear Overhauser Effect)
WoE?ﬁ Y',‘ 't') . o> Pue "_f'( u; e, 3’"‘3 dfouises K upper lini} of dichance
rij s diste o pocns ¢ and 5 s didhuce s S of Vet vadias of o hos)
O il e b’ 7 Ly<n<uy
2. Spin-coupling Constant (J value)

O=1¢-4d| w >BOHE = ~HE Sy $-F0*
#: Anowy -2;/¢ * BB ~HESE s et

Determination of Molecular Structure by NMR

1. Distance Geometry i

1-1. Using Metric Matrix (Embedding) -> #uw(, Crippen, and Kuat, Bispefpuss 4%, 23 <1792

1-2. Using Variable Target Function > Brew # %2, J Ml Bzl 1B 411 1925)

2. Restrained Molecular Dynamics —>’{Bﬁyu; Clore, Grevasbem, wd Karplas, Por Nl Aad, 9 23 3921
Wi, Choc,ond Grorsoborn, FEBS Let. 220, 517199y /7%
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Information about dynamics of molecule from NMR

Model-Free Analysm <— independent of specific model
-t
J )= "* (‘EMU)“ I+ Cw )
‘%= % f"* Lipari § Seada, T A, Clom. 542 124 4584
Jew); syedn/ deasi/ .

cr722)
& ; (generalized ) srdkr parair ( messie of #e dojres of spade] resSisdm of mettem)
Te: effeclire cornluhn fue (weaswe of A vafe of moton)

5«7:{— € RVaseTt)

free RNase T1 RNase T1 - 2GMP complex

o] «J W

0 2 0 0 0 ® MW W WX
Resides Number

nuauu-nu-m

Fishwan, Wes 9
wd Kitvis, 0

W 1 e

B R R R I ,‘,,.,nu-m
Residue Nomber

“B-facwoe [AT)
H
B-factor
8

Dist_ance Restraints from NMR data

semi-quantitative
consistency between informations obtained from NMR

Features of NMR strucure

local — exact

global — somewhat different from crystal structure

Mk‘i, m‘, and //l(‘lnlm
T Biom NHR 319 €2773)
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X-Ray Crystallography;  Data < Molecular Structure

X-Ray Solution Scattering; Data <— Molecular Structure
Py 8 Fedey B/ /éwr 2

NMR; Data (Spectrum) ? Molecular Structure
Caleulstzn -j ME wd d‘di’nl e‘yﬁ fo-n molecaly stmctere.

WOE «— sdnd by Rekvstoe Matny Mckof ( e B Jouss S Hype Ao 7
{cwdfuﬁ g Fopwe £ Jonss Jlign b 453 09 )

Structural Difference between Solution and Crystal
1. Difference in local structure - Timohnks, £t tpm. Troizsly, ad Denesyuk FESS Let 8 ml p7F)

2. Solvation effect — Jwg-m,ﬁn&cnﬁ Koch, Tekbr, and Vackcte Pofwe 20, 1 (717
3. Multiple conformation

Theoretical Calculation of Chemical Shifts from Molecular Structure

Structural Shift (Conformation-Dependent Shift)
Ol'h’d. = O;La, —Om e.,!‘/' randlom coil chowsond shift Cobfuined / xperinenls)

Bund; § W, ;
1. Ring current shift of aromatic re81dues Hhik Bioppums. 8, 2r'/‘;n )
Oving= i B G(') G‘"’ﬁsfi rc"’ r:)
i, 8 constarlls Vi ; dickace Fom .usmm on
Qtr),aeudmfv’or $ij 0 area of i /@Vf«;’m édi‘ymﬁ

2. Magnetic anisotropy effect from carbonyl and/or C-N bonds of aml

BOP  w 2T31 S5 14%) (1- 3049) + %01~ 30d'6 O}

gl He b cenfer iSethy,
A%dvmhjgﬂ preen oo v

3. Electrostatic field effect polarizing C-H bonds

Oc= z;-'y%"“"

= 03&-&.’-‘ (Tr: *0»!* o\s
(ie. Tale= Mr.e "'(m“j"o"'"*b‘!> )
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Model 0: 1bi6.pdb
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Svergun 2542, BOBHIZHWARBELT VT X AICTREESL, E
BHELHBEr S BZEABEORREEEHT T I 0 2B L. [4-5] = 2 Tid,
FIZIhb 2207075 550 LiF. 2 EFRTHWOL N TV S HEEME,
RBALT VT ZLIZOWTRRA L, EBRICGZONEERRT,

CCTHMLZTO I LI3ETWeb ETRAHASNTBYHETOAFTSL S
LT E H(OHP £8), (Chacon H5AFE L7077 412 LTIE, BAEY
7T—=VarT v TEIToOTWARFT, TAFRT LREEMTALENDI LT
Hb,) INODTUTTLAIFELFHES ZEERTL, BELIED S BERM 2
EEROFMEBALZENTE, ANLBNFEL LI LIRS,

[1] Stuhrmann, H. B. (1970) Acta. Crystallogr. A. 26, 297-306.

[2] Svergun, D. I. and Stuhrmann, H. B. (1991) Acta. Crystallogr. A. 47, 736-744.
[3] Svergun et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 11826-11830.

[4] Chacon, F. et al. (1998) Biophys. J. 74, 2760-2775.

[5] Svergun, D. 1. (1999) Biophys. J. 76, 2879-2886.
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Mercury Circulation
Facility
‘

Neutron Shutter _
(Vertical shutter design) ,
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TMRA configuration for the JSNS

Cold moderator Reflector
Coupled supercritical hydrogen (1 or 2) Pb/Be composite

with premoderator

Proton beam

Target (Hg)
/ \

Epithermal moderator Thermal moderator
Decoupled room temperature water Decoupled supercritical hydrogen
30 mm thick with premoderator
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1. E+09 S S e e e e
——--Coupled H2
—— Decoupled H2
O nLow

1. E+08
N
(72
T
(]
g 1 E07 e s
=2
jand
-
)
f
Rl
72}
g 1LE+06 |- s
=
=
fan}

[ RN 4 L ESR—

1. E+04 [ I SR U

0.00001 0.0001 0.001 0.01 0.1 I.

E (eV)

Quter View of the CFT Target Model  JAERI/ KEK
for Flow Pattern Measurements Japanese Neutron Project

¥This model was fabricated to verify the analytical code (Star-CD)

¥Experiments will be carried out under water flow conditions up to
8ma3/min, and flow patterns will be measured with the PIV system.

¥Experiments were started from the beginning of this September.

Control panel
Mg R T gy
mecgart o i 5o :
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Neutron Motion in Inhomogeneous Magnetic Fleld

.daE =y uxB Larmor precession S
d r
M- = V(1A8) l
ds lB]
field change

"neutron spin polarity”
positive polarity  negative polarity

garallel argi-parallel
spin ' spin
W,
== >>1
Wg
< "polarity” is almost conserved
positive polarity / Sextupole Field

IB| = C(x+y)/2
V I B I - d’x
dt?

2,
negatlve polarity %—t% =F oy

d2r /
dt2

=F w’X
= |C /m|

H. M. Shimizu and T. Oku,

Sextupole Magnet

: ""10003‘%
permanent - € H%h:&v
pﬁige';eéf minum block g ‘?’?‘?@,vy“ﬁ”‘«ﬂ
)
NEOMAX48 o 100 2 3
¢ Hy l‘k
3 i ik, i
° NI
£ 10¢ ‘ﬂigj i3 B
E 5""{’@}% i
" JE mh
opz 20U 2mm 478216 20
A [A]
10mm
7
— Y
S2 RS Hlay e detector
2.75m P 2m N
>
4.79m R

H. M. Shimizu and T. Oku,
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Development of High Performance Supermirror

K. Soyama, CENS, JAERI
Ni/Ti multilayer

by sputtering

¢ Interface roughness

by large grains Ar ion polishing
¢ Inter-diffusion Sputtering A/
between layers ° o /
lef:)snon /

[ mm—

| lon-beam polishing .

lon-polished

Ni/Ti multilayer
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JSNS Part-11

Neutron Phase Echo Spectometér with DMSS

S. Tasaki, T. ebisawa, M. Hino, KURRI

Double Multilayer Spin Splitter (DMSS)
n Flipper DMSS w2 Flipper Analyzer Detector

Polarizer /2 Flipper DMSS Sample

Development of Neutron Microscope

» lon polishing =~ By K. Soyama, CENS, JAERI
+ sputtering (estimation)
oNiC/Ti
by sputtering|
e Electron beam .
evaporation Neutron Microscope

o Ni critical angle

12 ‘ ' Supermirror coated Zooming detector
| 1E toroidal mirror

A

0.8 '\" :

. \
:
\
0.6 H
t
\
0.4 |

0.2
e ‘\‘\

o !
0 01 02 03 04 05 06 07 08 09 I Wolter type x20 FWHM ~ 10pm
Gd 20 m converter

Reflectivity

Critcal angle (degree) for 2A

Position resolution ~0.5 pm

Parabolod + Confocal heyperboloid,
D =20 mm, L = 120 mm, F = 1400 mm
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T AR

TR 12428108

88 D IR K

~-EF A AT T TU— RIS

Rt R R e 4 —
hitFikEEM I INL—T

FAHMER. CEPFHME

Spallation Source Detector Requirements

Sample to Angular _—
Detector Coverage/ Pixel Size l:{a‘;;le cal Stability li];ergy RTmlm:ig
Distance | Detector Size global/lo ange esolution
SingleCostal | <1m on <imm | 10°/10° | H | 035A | ~tps
Powder Diff. 1m T 5x5 mm’ 10° M 03-5A ~1ps
Disordered 21m T 5%50 mm® 10° VH 0.1-5A ~1ps
2
SANS 2-10m twt | e 100 |H-VH| 1204 | -~1ps
I;;gh‘ggfc 2-6m 10 m? 20520 mm’ 10* M | meV-leV | ~1ps
Inelastic- 26n 10 m? 2| 10t/10° | M V1ev 1
Single Crystal m m 20%20 mm meV-1le ~ ps.
Transmission NA 50x50 mm? | ~100pm 10’ VH | 0120A | ~1ps
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| Historical Topology of Thermal Neutron Detector I

Gas Detectors

10BF; ——» 3He >

PSD _T
Microstrip

>

|

ZnS/6Li/Ce
6Li-Glass/Ce

PSD( Fibre Optics, Anger Camera )

Hybrid & Others
Fission >
Polaroid
Film >
Neutron P >

Thermal neutron (1.8 l&) capture reactions

Converter  Reaction ny, Absorption lengthA,  Ejectile range R/ atten. lengthAce
type n,, Capture cross section Ejectile energies [keV]
3He (n,p)t An=7.59 bar cm R;=0.43 bar cm CE,
Gas 5333b p: 573, t: 191 ,
SLi (n,00)t An=230pum " R¢=130pm
940 b £:2727,0:2 055
108 (n, )Li Ao=19.9um Ro=3.14pum
3836b o 1472, Li: 840 (93.6%)
Foil 1571Gd (n,y)*8Gd* An = 1.30pum Ace=11.61 0.3um
Abund, 15.65%, B%=7937  255000b ce: 29 - 182 (87.3£2.5%)
55Gd (n,y)*°Gd*  A,=5.38um
Abund. 14.80%, E%=8536  61400b ce: 39 - 191 (84.5 +5%)
2t Gd (n,y) An=6.72um Aee=12.3+ 0.3um
49 122b ce: 29 - 191 (86.511%)

15%G4: R.C. Greeawood et al., Nucl. Phys. A 304 (1978) 327 - 428
135G4: A. Biicklin et al., Nucl. Phys. A 380 (1962) 189 - 260
™Gd: C.K. Hargrove et al., Nucl. Instr. and Meth. A 357 (1995) 157 - 169
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Comparison of Neutron Imaging Plate and *He Proportinal Area Detector

Neutron Imaging Plate | *He Proportional Area Detector
Data Taking Method |integral differential
Eticioncy (1.21.0A) | "7 0%
Positional Resolution | less than 0.2mm ~2mm (the best quality)
Counting Loss Limit | more than 10"°cps 10*~10° cps |
Effective Area no limitation . | several 10cm square
Structure flexible rigid body
T -ray sensitive easily discriminated

= EEE P (EF EIHTET BIX-11]
(R L DR

754 FFa—7T
(E—LHQ)

EEREEMIE
RA—DIZERBA
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X~ EBP-Si E/ S OA—4

| Sz A4

N
C e BIX-111 TAS-1
20, = 44 (o8 |
N ALiIF Yy b &

NIP 25 g
’ ,, o BB N

754%i§4ﬁ
BACHESTHIPD] BT A :
E—LEZS — |

®/OQ A5
M5 2. 2m

¢ﬁ%4xﬁm577u—r//
1mmE Pb |

e N O ST A

HATHE

EMSOLRE ¢ 1o

E—bBE LA |
hASEE |

Tan#ka' Kurihara, Niimura et al,
J. Phys. & Chem. Solids, 60 (1999) 1623-1626.
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BIX=I1l T T L KX oOEFFARY b

28 [deg] 0
< i . 1 i ] I I i *
d[A]l 1.5 1.8 2.2 3 5 10 oo,
2dsing = A BE (1)2.35A  FRHIBER 60 43/frame
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12828108 (K) 9:20~14:30
BA RO RS I 1IE F528=F

2H9H (k) 9:00~20:00 -—

OSession 1. f{ v k¥ rrav (9:00—9:30)
« XBRONHEHS BAEKX - KR # 1545
s PHEEFOINENDS BB - FTkHEHE 155

- BR AR # (BBEX) —
OSession 2. #i#&7 /7 AREORHRIZI T HEMEEL. PHEFHGEL (9:30—11:30)
AESMRERERE TN TE 50, ANHIFEIREH K« RFEFEL 405
- EE TR & BEEEEL BREHK - # 40%
- R L B

Inst. Protein Res., Russian Acad. Sciences: A.A. Timchenko 4 04y
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(86 1F 12 A 26 BHRAE)



¥R — o v BB D Mtk —EHNBIHSHD —JNT AN [MRER U O VELSQMIIMBIERCEOSER] HFX#
NoOoOHNIOM-Cm’ KRR




