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1. Introduction
FY  1 99 7 wa s t he  f in a l y ea r o f t he  f ir s t p ha se 

public beamline construction started in FY 1994. It
wa s a ls o t he  f ir s t y ea r o f t he  s ec on d p ha se  p ub li c 
b ea ml in e c on st r uc ti o n,  wh i ch  s ta r te d wi t h c on -
s tr u ct i on  o f a  me di u m l en gt h  b en di ng  ma gn et 
beamline into the Biomedical Imaging Center.

Following the successful operation of the storage
r in g a t t he  e nd  o f t he  p re vi o us  f is c al  y ea r,  f in a li z a -
t i on  o f t he  b ea ml in es  s ta r te d f ro m t he  b eg in ni n g o f
the fiscal year toward the user dedication planned for
Oc t ob er .  I n Ap ri l ,  t he  f ir s t t ri a l  o pe ra t io n o f t he 
s ta nd a rd  i n- va c uu m u nd ul at o r wa s ma de  a t
BL 47 XU.  Th e  b ea m i ma ge  a t t he  f ro nt - en d v ie w-
port astonished us by its smallness and brightness.

Op t ic s a li g nme nt  f or  t he  s af et y  i ns pe c ti o n
p la nn ed  i n t he  mi dd l e o f J un e s ta r te d i n Ma y f ro m
BL 02 B2  a s t he  f ir s t b en di ng  ma gn et  b ea ml in e, 
f ol l owe d  b y BL 47 XU a s t he  f ir s t u nd ul at o r b ea m-
l i ne . Fo r  e ac h b ea ml in e,  i t  t oo k l es s  t ha n o ne  f ul l 
day for the monochromatic x-rays to be introduced
i nt o  t he  e xp er i men t al  h ut ch .  Th e  p er mi ss i on  t o o p -
erate these beamlines came from STA in early July,
f ol l owe d  b y p er mi ss i on  f or  c ommi s si o ni ng 
BL 09 XU,  4 1XU , 4 5XU , 0 1B1  a nd  0 4B1 .  Co m-
mi s si on i ng  o f t he se  b ea ml in es  wa s c ar r ie d o ut  b e -
tween July 7 and 12.

During the summer shutdown starting from July
1 3,  we  h el d SR I’ 9 7 a t Hi me j i i n Au gu st  i n wh i ch 
ma ny  c on tr i bu t io ns  we r e ma de  b y t h e b ea ml in e
group of the SPring-8.

Pe r mi ss i on  f or  c ommi s si o ni ng  f or  t he  r ema i n -
i ng  b ea ml in es  ( BL1 0X U,  3 9XU , 0 8W,  2 3SU ,
2 5SU , 2 7SU  a nd  4 4B2 )  c ame  f ro m ST A i n mi d- 
Au gu st .  Co mmi s si on i ng  o f BL 10 XU,  3 9XU  a nd 
08W was carried out in September toward the user
dedication on October 6.

Us er  r un  s ta r te d i n Oc t ob er  wi t h e ig ht  p ub li c  x -
r ay  b ea ml in es ,  a n x -r ay  R& D b ea ml in e a nd  a 
RIKEN dedicated x-ray beamline. Commissioning
o f a  J AER I- de di c at e d x -r ay  b ea ml in e ( BL1 4B 1) 
started in November, followed by public soft x-ray
beamlines from a twin helical undulator (BL25SU)
i n Fe b ru ar y a nd  f ro m a n 8 -f i gu re  u nd ul at o r
(BL27SU) in March.

2. Standard Monochromator
Tw o p ro to t yp e d ou bl e- c ry st a l  mo no ch ro ma t or s

c omp l et ed  i n t he  p re vi o us  FY  we r e t ho ro ug hl y 
checked for angular precision of each axis as well as
y aw a nd  p it c h o f e ac h t ra n sl at i on  s ta ge .  Ob se r ve d

results were satisfactory, so we decided to adopt the
d es ig n o f t he  p ro to t yp e a s t he  s ta nd a rd . Co nt r ol 
s of t war e  f or  t he  mo no ch ro ma t or s wa s d ev el op e d
o n a  wo rk s ta t io n ( WS)  f or  b ea ml in e  c on tr o l.  Sy n -
c hr on ou s c on tr o l wi t h t he  s ta t io n e qu ip me nt  i s d e -
s ig ne d t o b e ma de  t hr ou gh  a  s er i al  c ommu ni c at i on 
l i ne  b et we en  t he  s ta t io n PC / WS a nd  t he  b ea ml in e
WS.

We  i ns t al l ed  p ro to t yp e mo no ch ro ma t or s i n
BL 02 B1  a nd  BL 47 XU.  Si mi l ar  mo no ch ro ma t or s
we r e i ns t a ll e d i n BL 01 B1 , BL 09 XU,  BL 10 XU, 
BL 39 XU a nd  BL 41 XU.  Th i s t yp e o f s ta nd a rd 
mo no ch ro ma t or  wa s a ls o i ns t al l ed  i n BL 14 B1 
( JA ERI  BL ) a nd  BL 44 B2  ( RI KEN  BL ),  a nd  wi l l 
b e i ns t al l ed  i n BL 11 XU ( JA ERI  BL ),  BL 16 XU
( In du st r i al  c on so rt i um  BL ),  BL 16 B2  ( In du st r i al 
c on so rt i um  BL ),  BL 20 B2  ( Med i ca l  I mag i ng  BL ), 
BL 29 XU ( RI KEN  Ph ys i cs  BL ) a nd  BL 44 XU
(Osaka Univ. BL)

3. Optical Elements
3.1 Pin-Post Water Cooling of Si

St a nd ar d  mo no ch ro ma t or s f or  x -r ay  u nd ul at o r
b ea ml in es  u se  a  r ot a te d- i nc l in e d g eo met r y wi t h
p in -p os t  wa t er  c oo le d Si .  Fa b ri c at i on  o f  c ry st a ls 
f or  t hi s  p ur po se  r eq ui r ed  a  <1 10 >- g ro wn  FZ  Si 
i ng ot .  We  c ol l ab or at e d wi t h Sh i ne t su  Se mi c on du c -
t or  Co . , Lt d . t o g ro w t hi s  u nu su al  i ng ot .  Th e y s uc -
c ee de d i n g ro wi ng  3 -i nc h  d ia me te r  i ng ot s  i n 1 99 5, 
followed by 4-inch diameter ingots in 1997.

I n a dd it i on  t o t he  o ri gi n al  p la n o f f ab ri c at i ng 
p in -p os t  c ry st a ls  wi t h a n Au -d i ff u si ve  b on di ng 
t ec hn i qu e,  Al - di f fu si v e b on di ng  wa s a ls o t es t ed  t o
give better results in terms of residual bonding strain.
Th e rma l  t es t s wi t h s ta nd a rd  x -r ay  u nd ul at or  b ea m-
l i ne s wh en  t he  r in g c ur re n t i s 2 0 mA s ho wed  t ha t 
t he r e i s o nl y t he  s li g ht es t  e ff e ct  o f h ea t l oa d.  Ho w-
e ve r,  a  s tr a in  p at t er n d ue  t o t he  g eo met r y o f t he 
water in- and outlets was observed.

We  a re  n ow ma ki n g n ew d es ig n s tu di e s,  a nd  a n
i mpr o ve d v er si o n  o f t he  p in -p os t  c ry st a l wi l l  b e
available in fall 1998.

3.2 Water Fin-Cooling of Si
Du e t o t he  s mal l er  h ea t l oa d i n t he  b en di ng  ma g -

n et  b ea ml in es ,  we  a do pt ed  f in - co ol i ng  b y wa t er  o f
t he  Si  f or  t he  mo no ch ro ma t or  c ry st a ls  o f t he se 
b ea ml in es .  Du ri n g 2 0 mA r i ng  c ur re n t o pe ra t io n, 
we observed no thermal effects on the crystals.

Ad j us ta bl e  i nc l in ed  g eo met r y wa s t es t ed  t o g iv e
XA FS d at a a t t he  Pb  K- e dg e.  Th e  c omb i na ti o n o f
adjustable inclined geometry with saggital focusing
wa s a ls o t es t ed .  Th e  r es ul t s we r e p ro mi si n g b ut 
i nd i ca te d  t he  n ec es si t y o f i mpr o vi ng  t he  c ry st a l
bender for better saggital focusing.
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3.3 Diamond Crystals
We  h av e b ee n c ol l ab or at i ng  wi t h Su mi t omo 

El e ct r ic  I nd us t ri e s ( SEI )  t o s yn th es i ze  l ar g e- si z ed , 
h ig h- qu a li t y d ia mo nd  c ry st a ls  s in ce  1 99 4.  We  s uc -
c ee de d i n o bt ai n in g ( 11 1)  c ry st a l p la t es  wi t h 1 0×7 
mm2 c ry st a l p la t e b y t he  e nd  o f t he  p re vi o us  f is c al 
year. These were installed in both the double-crystal
mo no ch ro ma t or  a nd  t he  t ri c hr om at or  i n BL 45 XU
t o d el i ve r mo no - a nd  t ri c hr om at i c b ea ms t o a 
s mal l - an gl e x -r ay  s ca t te r in g s ta t io n a nd  a  p ro te i n
crystallography station, respectively.

Th e  d ia mo nd  c ry st a ls  we r e a ls o u se d a s p ha se 
retarders at BL39XU to prepare circular polarization
wi t h b ot h r ig ht -  a nd  l ef t -h a nd  c ir c ul ar i t ie s . Fa s t
s wi tc hi n g o f h el i ci t ie s  e na bl e d u s t o ma ke  mo du la -
t i on  s pe ct r os co py  f or  x -r ay  ma gn et i c c ir c ul ar  d i -
chroism.

Th e  r ema i ni n g i ss ue  r eg ar d in g t he  d ia mo nd 
c ry st a ls  i s h ow t o ma ke  t he  t hi c kn es s s mal l er  i n
order to improve transmittance. To achieve this, we
a re  a ls o c ol l ab or at i ng  wi t h SE I  t ow ar d a  t en t at i ve 
target of 0.2 mm.

3.4 Total Reflection Mirrors
To t al  r ef l ec t io n mi r ro rs  f or  t he  i ni t i al  x -r ay 

b ea ml in es  we r e s up pl i ed  b y Ox fo r d I ns t ru men t s
Co., Ltd. The test results on each beamline were, in
general, very good.

I n t he  s ta nd a rd  c on fi g ur at i on  o f a  b en di ng  ma g -
n et  b ea ml in e a do pt ed  a t BL 01 B1  a nd  BL 02 B1 , we 
p la ce d  a  c ol l im at i ng  mi r ro r a s t he  f ir s t o pt i cs  t o
ma l e a  p ar al l el  b ea m i nc i de nt  o n t he  c ry st a l mo no -
c hr oma t or ,  a nd  a  r ef oc u si ng  mi r ro r a ft e r t he  mo no -
c hr oma t or .  Ad j us tm en t o f t he  e nt i re  s ys te m wa s
ma de ,  a t f ir s t ,  t o s ea rc h  f or  t he  f la t  p os it i on  o f t he 
second mirror by measuring crystal rocking curves
i n n on -d is p er si v e g eo met r y wi t h t he  mo no ch ro ma -
t or  c ry st a l.  Th e  mi ni mu m wi d th  o f t he  r oc ki n g
c ur ve  g av e t he  f la t  p os it i on  o f t he  s ec on d mi r ro r. 
Th e n,  t he  mo st  a pp ro pr i at e  b en di ng  c on di t io n wa s
i nv es t ig a te d b y me as ur i ng  c ry st a l r ok in g c ur ve s i n
d is pe r si ve  g eo met r y.  Th e  mi ni mu m wi d th  c or re -
sponds to the highest energy resolution, thus giving
the most apropriate bending condition. The bending
c on di t io n o f t he  s ec on d mi r ro r i s a dj us t ed  b y t he 
focus image at the sample position.

An improvement of the energy resolution by 1/5
was observed by using the collimating mirror.

4. Commissioning
Th e  k ey  t as k i n c ommi s si o ni ng  a  t ra n sp or t 

c ha nn el  a nd  o pt i cs  i s  t o a li g n t he  mo no ch ro ma t or ,
t ha t  i s,  t o i nt r od uc e mo no ch ro ma t ic  x -r ay s  t o t he 
e xp er i men t al  s ta t io n.  To  s im ul t an eo us l y c ommi s -
s io n ma ny  b ea ml in es ,  t he  b ea ml in e g ro up  d ev el -

o pe d a  s ta nd a rd  t ec hn i qu e u si ng  BL 47 XU f or  t he 
x -r ay  u nd ul at o r b ea ml in e a nd  BL 02 B1  f or  t he 
bending magnet x-ray beamline. Many members of
t he  Ex pe r im en ta l  Fa c il i t y Di v is i on  a s we l l a s p er -
s on ne l f ro m RI KE N a nd  J AER I j oi n ed  t hi s  i ni t i al 
c ommi s si o ni ng  a nd  we r e t ra i ne d h ow t o a li g n t he 
standard monochromators.

Th e  f ir s t s te p o f c ommi s si o ni ng  wa s t o c on fi r m
t he  a gr ee me nt  b et we en  t he  l i gh t a xi s a nd  t he  b ea m-
l i ne  a xi s.  Th i s wa s d on e b y o bs er vi n g t he  b ea m
p os it i on  o n a  wa t er - co ol ed  c op pe r b lo ck  p la ce d  a t
t he  p os it i on  o f t he  f ir s t c ry st a l i n t he  mo no ch ro ma -
tor. For every beamline, positional error was within
1 mm at most. Then, the copper block was replaced
b y t he  f ir s t c ry st a l,  a nd  t he  s ec on d c ry st a l wa s
mo un te d . Do ub l e c ry st a l a li g nme nt  wa s ma de  b y
me ch an i ca l  a nd  o pt i ca l me t ho ds  wi t ho ut  u si ng  x -
r ay s.  Th e n t he  v ac uu m c ha mbe r  wa s s ea l ed  a nd 
e va cu at e d t o  s ta r t t he  a li g nme nt  u si ng  x -r ay s . By 
t hi s  me t ho d,  i t  u su al l y t oo k l es s  t ha n a  f ew  h ou rs 
for the monochromatic x-rays to be introduced into
the experimental station.

Af t er  t he  i ni t i al  t wo  b ea ml in es ,  c ommi s si o ni ng 
wa s ma de  b y e ac h g ro up  r es po ns i bl e  f or  t he i r r e -
spective beamline.

5. New Public Beamline
A two-year project of constructing a 200 m long

b ea ml in e f ro m a  b en di ng  ma gn et  ( BL2 0B 2)  i nt o 
t he  Bi o med i ca l  I mag i ng  Bu i ld i ng  wa s a pp ro ve d. 
Th e  p ro po se d me t ho d f or  r ad i at i on  s hi el d in g u se s
lead-shielded ducts instead of constructing a hutch.

Th i s b ea ml in e h as  t wo  e xp er i men t al  s ta t io ns  i n
the Biomedical Imaging building in addition to one
e xp er i men t al  s ta t io n i n t he  St o ra ge  Ri n g b ui l di ng . 
These are used for R&D for novel medical imaging
t ec hn i qu es  a s we l l a s d if f ra c ti o n i ma gi ng  s uc h a s
x-ray topography using monochromatic x-rays.

Thanks are owed to all members of the Beamline
a nd  t he  Ex pe r im en ta l  Fa c il i t y Di v is i on  o f J ASR I
for their great achievements in this fiscal year.


