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Fig. 1 Schematic diagram of the PSPC system at BL15A in Photon

Factory. The analog data acquisition system is not shown.
The CAMAC data bus is connected to a workstation (WS).
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Fig. 2 RAPID detector head installed in the experimental hutch of
BL40B2 at SPring-8.

Fig. 3 Electrode arrangement of RAPID. Cathodes are printed on
a board, while anodes are tungsten wires. The gap between
them is 0.5 mm. Each strip or wire is connected to an AD
converter.

RAPID i & RIfEIZH 5, 20 cm O HFEIRIC—REIC
X fR5 AS L 728513 ER 10005 7 + b v &Gl © =
05, JHPENCER VX B (LEHFIVICEI0OE 7 + v
Dib) DAL RO 7 5 VBB VRS T 2%
ELBRET D, EREDTO L DI/ HR L
U SRBOBEEITE, AT ERARES S
ZEilin b,

RAPID 3t/ vaFEAKk L LIHAEZFEHL WA
B, METE LRI o> TW iRz diZ10 keV w4
IO X BTNV F—ICE W TRAESEAKET T 5,
L 2 Ut 35RO U KR 1B 15 7 B 1 % 7o DI @y T
F—DOXMPHCOENAEHRN LB, ZDHL RAPID
WA TH B, Fiz, HASHEEAE L CAAEKEY
WEL XD &9 EHTADRELIC X LN ASORENE
L 57 s, FRoflfiimmy, ThTd, HENIRRET
sHllE N7 — 2 OBIIES MBI HFE TEIED R LD T
B 5,

SPring-8 IZ & HlfE RAPID k@ ST\ 5748, K55
RAEERPKED Y 4 b VEHIINFEERZ L WO RTL D &, M
WaBEEBER CMEAEER & WO FEEErd 720
2, TV 92l —RE—AF5 4 Tid/x < ks X #ioh
EOHWRME#MAY —A5 4 (BL40B2) IZFEEL C

gt Nov. 2006 Vol.19 No.6 @ 3517



%o

3.3 XBAXR=IAVTVITPAT

XBAA—=DA VTV T 7 AT (X-1D) F0RE#E
FICHEDNTELLDORER, AFHBOBMET VI Z T A
MHENRY YT LI BTH T LIk T, BEEOXHH
[EPFERTHHFEHSINS X DIk -728, X113, AHmE
D CsIIT & o TXMAFHRIICER T 5, KICTOFH
KHm T4 P —FTCBEFICEHRL, COBFLEETH
WL THANBEOWUKMAICHK TS (Fig. 4), MWHEEFETO
BOTRIVF—ICHHIT 5720, HIREH CHRE 50
FHIFAHHERED &V, CHICk-> TXBROED H
T LML HEIE L C, BRHEE L TOREZ NS &
L EMTHETH S, EBE, X-11 O H % FHR TR
LTW5beE, BAREBICEABEAER A ENTESL
BWTH b,

X-II O & 5 —2OMEIT, EEOM/NTH S, X-11IC
BEFVVARPALARAENTED, Ihxr Ao TER/RD
KESEEZONS, BICHTHROBE BT v %% M
WTCFLVEANASRCCD THRET LI EBEVH, 20
BICBZES HERE N ASTDOCCD F v TORESINRDHE
DRI B EHDOBENRKE =D, X-1I TEHBE Y #41C
fENd BT EMBEN,

X-I10F, k% ASE & H M & &I - T
b AFHHEHOBICHEIT, XMOBLRIFE LY L 57201
EEWC ERHEL WD, £5T 5 EWEAEOFTOID
BEELIC & > TR MEENME T4 5, TNaBET 57201
Csl DPIRIER A VB S, CsLIZZDOMEEIZE - T
K10 70 VRBEOHROMM LD, TD XD
KR X BRSNS &, FEL 2oLk
FEALICIR - TR - T L, BITROEWIC L5 T, Wk
EEHIRRE R OIMTIE 2O T, BRI D REER K & &
FICHE T+ P AV —FETEL Z ENHEKS, BIFEHAY
BNTWS CSIDEXI150I 70V RRE TH 5,

B LR CTAY) R C & i, MEARORYE A LB iR
SREELLFICIN 2 5 2 & TH 5B, Csl DMK DOF 10~
AZ7BHHUTEEDLNTED, FEALEDERTIETH5IC
EH\w, L2l e ERICL - &d K< {#Fbh 5 P43
(Gdz0:S : Tb, GADOX & MEEN %) (FM IR TR\
DEIEA L I U LR+ 5720, BEOKSEIER
WCIIEE AT 5, 10~100~ 4 7 OFFREE DR 45 R AE
BBHETHNIE, P46 (Y;AL:04, : Ce) #HWVH DAY
ThHhH29,

X-II OfEE, AFPREELRZ ETHhDH, BRRFZ
I A6 A VFDXFEA A=A VT VYT 7 AT
(V5445P) Ot L Tk D, Wi TOME—D £ —
A= otz b LAYV, XL THL VOSSN S 055
LIEWEWDIRITH S, 4 A VFEDAA=I A VTV
V77 ATRBETOLAFRELZOT, Tnr D E L Hn

352 © HEt Nov. 2006 Vol.19 No.é

electrode

output window

Be window+Csl+photocathode

Fig. 4 Operation of an x-ray image intensifier. The output window
is a glass plate with a thin phosphor layer on its inner side.
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Fig. 5 Schematic diagram of the 3—-CCD camera in combination
with an x-ray image intensifier.
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Fig. 6 Operation of the 3-CCD fast camera. Three CCD chips
work alternately. Before an exposure, charges in the pixels
are erased. After an exposure, charges are transferred to
light-shielded pixels. They are read out during the next 10.2
msec.
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Fig. 7 Timing control system for time-resolved muscle diffraction
experiment at BL40XU. Circuits for conversion of polarity
and pulse lengths are not shown for clarity.
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Fig. 8 Intensity change of the third order meridional reflection

from the thick filament (at /14.5 nm~!) after a quick release

of frog skeletal muscle. The release (1% of muscle length)
was initiated at time 0 and completed at 1 msec.
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Fig. 9 Imaging plate exchanger based on the cinema method. 3.3
exposures per second is possible.
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X-ray detectors for time-resolved small-angle

scattering experiments

Naoto YAGI

Abstract

SPring-8/JASRI, 1-1-1 Kouto, Sayo-cho, Sayo-gun, Hyogo 679-5198

In order to perform a time-resolved small-angle x-ray diffraction/scattering experiment, an ade-

quate detector must be used. Although many types of detectors have been developed, none of them meets
the requirements of all types of small-angle experiments. Detectors for time-resolved experiments are
described with special reference to applications in muscle diffraction studies.
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