oooooool

Joooooogn

ioBLoswO OO0 O0O0O000000O
1-1 0000
goooooooooboobbbbbbooogosBLoswld
gbobobooooobooboobobobooooooon
gboboooooobobobobooooboooobooon
000000000ooooooODoOO0D0OO0OOSPring-8
gbogoooboboobooobooboboobbookgO
gbobooooooboobobobooooboooobooon
HighqUOOOOOOO0OOO0OODODOD0OO0O0OD0O0O0OD

o 0oboooobOobOobOobOoze020 100
goosLoswOonoooooooooobooooon
oobooooboooobooboboooocoboooobooogon
gboobobooooobooboboboboooooooon
goosLoswOonoooooooooobooooon
ooooboooboooooooooboooobboooo
gobooboboobobooboogzoe030ndOn2004A0
gobooobooboobooboobboobooboooobo
ooooobooooooooboboooobObOoooon

1-2 JO000oO0O0ooboooooon
0100o0o00obooooboooooooobooooooones
gpbobDOoboOo0oo0obOoboObO1skevOoOOOODO
OO0O000000DOoODOOdCauchoisDODOOOOO
oooobooobooooooobooobooooboboooon
goxXxgoooboobooooooobobogoooooooboo

01 0000000000000000000000000
0000000000000D000000000000
00PdH, O0000000D

gooooogoovr7p/iONsc00 00 0O0COO0OO0O
gbooooooobooobooXooooooooooo
goobobobooooouoboboboboooboo2o
gbooboobobobooooooboobobobobooo
gobooooooooobobooooobooobooooon
gooboboboooooooboobobad
02000000000000000DO0O00OO0
gooooooooobooboboobobooobooooo
gooboobobobooooooobooobobobooo
gobooboboooboobobOooboboOooDbDOoDbAcChO
gobooooobomoobobooooooboononD oooo
U 0ooboooooooobO ooooooobooooo
gobooboooosroswO O oooooDADDOODOOD

Oad

LTI

' 50 6 n
i i ;MM '_illlt:-':; Jiif

02 Dad00dOooooooOoOOoOOoOOo0o0oOoooooooooo
ooooDOooooooooombpbboODOoOOoOoooo
goooooooo

1690



oooooood

gooboboboboooooooboobobobooo
gbooboobobobooooooboobobobobooo
gbooogo7mmbbOOoosSmmOO0000O3GPabO OO
ooooooooOoOoooocas,se,0ooooooo
obooooooOobDACOODOOOOOoDbDObDOoDOD
goooobobooooooboss»wuoooooooon
DACODOOUOOOOOOODbOOOoLObOOOoboDbOoOn
gboobooboooboooao
g3ooooooboooboooooonon

BLoswO O oooooooooooogoooboooon
gbooboobobobooooooobobobobooo
gbooboboboooboooooboobobobobooo

gbooooooobooooobobooobooboobooo

goboooooooooooooooboooooooooon
gbooboboboooboooooboobobobobooo

gooobooboopHxODOOOOOOOOODOOOOOO

gbooooobooobobobooboBANDSOIDOOOO
gbooboboboooboooooobobobobooo
gbobooboooo0OoOooObbOBANDSO1O 20000 00O
goobobobooooooooboobobobooo
gbooboboboooboooooboobobobobooo
goboooooooobobooono

pLoswO Jooooooooooooobgoooog
gobooobOoOooooooooobooOJAsSrRIOOD
gobooooobooooboooooboono

1-3 00O0O0ooo

giooooo
oo3npUbOobbooboboobobobOobobo

gobooooobie00boOoOoOoooboOoobbooooDn

goboooooboooobooooobooobooooon

goobobbooooboboooobobbotbLaboog

ooooO0ooo0ooUooooooOooooooooOgad

gobooooooooobooooobooobooooon

goboobooboobooboobooboooboo

gbooboobooboooooooboobo
gz20b0o000oooboooooooooboboooon
cobbooooobooooobobooooooobooooo
gboboooboooboooobooooboomoboooono

gooooooooooobbobboobobbz20300O0O0

000000La,Sr,MnO00000000000000
000000000000000000000000000
0000000000000000000°000000
00000000000000000000000
0000000000000000000000000

goooboooooooooboboooooooobooboobooo

gbobooooboooobooooboooobooooboooogon
oooooOoooOo0oOobooOooooboOooDbooooo

oooooOOdbopPd/Co0bDOODOOODOOODOOO
gboooooobooboboboboooooooon
oooobooooooooboobooooooboooboooo
OO0Ce-3d0OIDOOOOODOODOODOOOODOO
gboooooobooboboboboooooooon
oooboooooboooooooOoobo0oOooDboboono

oooo

0 10 M. Itou and Y. Sakurai : “Cauchois-type Compton Spectrometer
Using X-ray Image Intensifier” AIP Conference Proceedings
Vol. 705 (2004) 901.

[0 200 Y. Sakurai and M. Itou : “A Cauchois-type X-ray spectrometer
for momentum density studies on heavy-element materials”,
Journal of Physics and Chemistry of Solids (2004), in press

0030 A. Koizumi, T. Nagao, Y. Kakutani, N. Sakai, K. Hirata
and Y. Murakami : “Change in Mn 3d orbital state related to
a metal-insulator transition in a bilayer manganite studied by
magnetic Compton profile measurement” Phys. Rev. B 69,
060401® (2004)

040 M. Ota, H. Sakurai, F. Itoh, M. Itou and Y. Sakurai :
“Magnetic Compton profiles of Fe thin film and anisotropy
of Co/Pd multilayer”, Journal of Physics and Chemistry of
Solids (2004), in press

20BLOXUD DD OOODOOOODOOO
2-1 O00O0OO

oodoooooooooboooo3azzmmOoooonon
0000000000000 0000000SPring-80d00
oobdooooooobobooobooobooooooa
gobodbobooobooboboobobooboooooog
00000000000000oUooooooooooooo
oobdooooooobobooobooobooooooa
doooooboooooooooBLoXuOoooooog
O000D0000D00OD0OODONEETO Nuclear excitation by
electron transiton I 000000000000 OOOOO
goooodooboboboooobooooo

20030 D 00 0000000 bbOO0OOFASTComTecl
TDCO Time to Digital Converter(d [0 0 O LabVIEWO O
godoooooooAPDOODODODOOOODOOO
YFeQ DO ODOOOOOOObOObObObObbObODbOODDOO

0020030 00BLOXUDO OO ODODOOOOOOOOO
000000oo0ooooo19y700onbbon2002B0
g0 UUUgda
O000000O0OD0OO0OO0ODODOODODODDODOSPring-8 BLO9XU
ddddoooooooogo

2-2 DO0O0OOO0OAPDOOOODOO
gboboooobobooobooobooboooobDbAC

0700



oooooool

goooooooboooboooboobooboobDoo
oooooobooboAPDOOOOODOOODACOOO
gobooooboboooooobobobooodsemboogn
gbooboboooooooobooboboboooooooon
oboobobobOooobooobACObOObDOOOoOoO
obobooooboAPDOOODOOOODOOOOODOO
gbooboboooooooobooboboboooooooon
obOoooooOoooDoboboooO3xsmmooon
APDOUOOOOODOOOODOOOOODOOOCOOOO
goobobooooocAPDODDOOOODOOBLOIXUD
gboboooooobooboobobobooooooon
gobobooobobbooobboobobbooobAPDO
ooooboooboooooooooboooooboboooo
gbobooooobooboobobobooooon

01 OO0O0OoOApPDODO

2-3 ODO0O000O0Yre00000D0COOOOO
gboobooooobooboboboooooooobogoDo

gbobooobooooboobooboboooooooon

oooobooobooooooooobooooboboooon

gbobooooooboobobobooooooobogoono

gboboboooooboobooboboooobooooon
ooooboooooooooobooobooooboboooo
gogBrLooxudogooooobooboobooooogoo
O0YFe0 O OOOO0O0OO0O0O0OOO1.6meVO2.5meVO
SmevO O OO0D0O00O0O0O0O0O0O0O0O0O0COONO25meV
O35mevOi OO0 O0O0O0ODOOOOOOODOOODOOO
gbobooooooboobooboboooooog
gbobooooobobobooooooobooboonbo
ooooboooboooooooooboooooboboOooo
gbobooobooooboobooboboooobooooon
O0O000O0O0o0o0ad3smevOObO25mevO OO0
OO00O000O00o00oO00o@mbOoObOODOOOOODn
gbooboboboboobobmeaoooooooon
gbobooooooboobobobooooooobooon
obOosmmbOooOooboobooooooooboooboooo
goboooboobooomzmmbboonoooooon

0710

gooboobooboboo
gbobO25mevOO000O35mevOOOOO0OOODOOO
obob0b00OaoFe000000OO0O0O0O0DOOOOOODO
OO03mevOOOOOOOO25mevO0 00000000
gbooboobobobooooooboobobobobooo
goboooooooooboooooobooobooooon
goooboobobobooooobooboobobobooo
gbooboobobooooooooboobobobooo
gboooooooboooooboboooboobooobooon
gooboobobooboooooon

gboobooooo

coooboooooooobooooon
ooooo

Oad

Ob0O

—~Z |

O020ab035meVand O0b025mevO000000%FeOOO
ooooooooooooo

Delayed Intensity (a.u.)

10 20
Energy (meV)

03 25mevO00O0035mevOO00O00O0OO0O00OO0OOO
Do~ Fe0000O0O0O0OOOOOOOOO



oooooood

oBLisXxub odoooooogooooog
3-1 0000
oOoXoooooooobooooooooXooooo
gooXoboobooooboboooobooboooo
gbooobooboboboobooooboobobobobooo
gobooooooooobooooobooobooooon
gooompoboboboooooobooooreegbooo
gooboooooooobgoss+«gbhobobobooooboon
gOONio ODooooooresJoooooooooo
goobogooregoobzo03ogoboooooogon
gbooboobobobooooooobobobobooo
god
ooooooboooooooooboooooboobooo
gbooboobobobooooooobobobobooo
o oo ooboooooooooboooooboobooooo
gbooooooobooooobobooomooooon
gbooboobooboboooooboobobobobooo
gmooobooboobooboooooooobooboon
gobooooobooo

32 JOoooooooooooooboobooooobooboooo

gbooooobooboboobooboooooboooooonog
goobobobobooooooobobobobooo
goooooooooobooobobbboooooonmbnboD
goboooooooooboooooobooobooooon

gboboooobooooboooboomooooboooooo

gbooboobobobooooooboobobobobooo
gbobooooooooxXxooooobooooooooAanoD
goobobooboo*®ooboboboooooooDo
goooooooooboobooboobooobosm
obooooXooooooooooooooooobooo
gooobooboboboooooooboobobobooo
gboooboobobooobooooobooboboboobooo
gobooooooooobooooooobooobooooon
goboooboooobooooboooXoboooooboXxd

W T2

Uit T el )
IR — g
Xi% — MR

g = v MR KR

01 000oo0o0ooo0oOo0ooooXxoooooooo
OooooAmOoOoooOooobooB

gbooboooooooboboboboobooogoooon
gboooooobooboboboboooooooon
oooobooooooooboobooooooooboooo
gboboooooooboboboboobooogooon
goboooobooobooooboooooorgoboboo

3-3 J0oOonooooXoooo
goboooboobooboobooboobooobooboooo
oboobooobooooboobobooomooooooboooon
ooo0oo0oOobDoOoboOooXyobooooooooo
el0b0ObO0O0OmuobObOoOobobbOoOoXgooo
goooboooowrooboobmwrrobbooooon
cooobooooooooboobooooooOooboooo
gobooboooboooXxzoooooooobooo
oowproooooo1Esmmbd2sommb 00oooooon
cooobooooooooboobooooooOooboooo
gbooboooooboobogoescboboooboooooon
gbobooooobooboboboboobo

Cross™—
swivels

02 000000OXOOOO

03 XOOOOooooooooDooipd Od20cm x O 25emO O
o200000000mo,00000000000000O
gooooooooo0o0o0oOdOosonmO

0720



oooooool

ooboooTioo0O0OO0O0OO0O0OO0OOOODOOOOO
oooboboooboboooobooosonmb0OoonboOOOn
OO00000000MXOOOoOooOoO2s5kevOoDOoooO
ooooooooolroduoboooons,, 0No. 41011
ooooB ONo7MOOOOOOOOOOOOOOOO
oboobooooooobooooboobobooooooon
OB, ONo7O00O0OO0OO0DOOOOOOOOOOON
gbobooboobooobooboobobobooobooooon
ooooboooooooooboooobooooboboooo
gbobobooooooobobobobooboooooon
gboboooooobooobooboboooobooooon
ooooboooooooooboooobooooboboooo
gboboooooooboboooo

3-4 0000

2003A0 00 019002003BO 0 OO 118+000OOOOO
gboboooooooboooooooboboooboooobooo
oooboobooooooooboboooboooobboom
oooobooooobooooobooboooobbooooboon
goboobooobboomzeo2goooooOooOoOon
gobooobooobobooboboooboooboooboo
oobooooBLXuoooooooooooooooo

goboobooboobooboobooboooboo
gbobooooooooon

oooo

0 10 O. Sakata et al.: Surf. Rev. and Lett. 10 (2003) 543.

020 T. Hanabusa et al.: International Journal of Materials
Research and Advanced Techniques (Zeitschrift fur
METALLKUNDE) 94 (2003) 662.

0 30 H. Yakabe et al.: Macromolecules 36 (2003) 5905.

040 T. Koga et al.: Trans. MRS-J 28 (2003) 85.

0 50 M. Nakamura et al.: J. Electroanalytical Chemistry 554-
555 (2003) 175.

0 60 O.Sakata et al.: Appl. Surf. Sci. 221 (2004) 450.
0 70 I. Takahashi et al.: Jpn. J. Appl. Phys. 43 (2004) 1561.
U 80 A. Gunier : “X-ray Diffraction”, Doveredition (1994) p 128.

(The original edition was published in 1956)

0090 O. Sakata et al.: Appl. Phys. Lett. 84 (2004) 42309.

ooooooooo
gbooboboboooooobooogob

01 200A0000000D0O0OO0CO0OO0OOO0OO0O0ODOOIODOOOODOOOObOOOD
oo0o0oo0oooooo0ooooOceibbOoO00000CTRO erystal truncation rod D 00000

RefDODODOODOOOODOODODODOODOOOOOOOOOOOOIlked

goood

0730

oomao 0o g ooo good | gooo
Cu, Ni OO GID, CTR 3 48 239
AulO0O0ODO D, CTR 1 12 57 371
AlODODOO D 1 9 43
Al TiOO Ref. 1 9 43
Sifd oo GID, CTR 3 27 129
GaAs U OO Ref. 1 9 43 18.6
sicO OO D 1 3 14
oo oo GID 1 24 114 114
ALO, 0 OOO D 1 12 57 10
MgB, 0 [0 D 1 9 4.3
ooobooooooo O 1 30 143 229
ooooog go 0 3 18 8.6
02 2003B000000000 03 000000000
oomao o og ooo gooo O oog good1 ooogs3
CuOd GID, CTR 3 30 164 2003A 55.70 44.30
AlODDOO D 1 15 82 | 459 2003B | 68.90 31.10
Al OO D 1 9 49
FeO OO D 1 6 33
oobooooo Ref, D 1 15 8.2
ooobogooo D 1 12 6.6 148
o000 mMgB,00 D 1 6 34
si0oood Ref. 1 12 6.6 131
sigd oo D 3 12 6.6
o0 og GID 1 24 131 131
ALO,0 OO0 D 1 9 49 8.2
oooboo oo g 3 15 8.2 131
ooobo oo O 1 9 49




oooooood

40BL28B20 0 00O 0O0O0OO0ODOOO0O
4-1 0000

BL28B20 0 00000 O0O0OODOOO0OOODOOOOO
goobobobobooooooobooobobobooo
ooobDOXArRSOOOOOOOOODODOOOOOO
BL28B20 0 00000 OOOODOOOOODOOOOODO
goboooooooobobooooooboooboooooon
gbooboobooboobooooboon

4-2 OOO00O0OO0OO0OO0O0OOocOoOoOooOoboOoooo
gboooBLz2sB20 00000000000 O0OOOO
gbooboboboooboooooobobobobooo
gobooooooooommooooocoobooooon
gooboboboboooooobooboobobobooo
gboobobobooobooooboobobobobooo
gobooooooooobooooobooobooooon
gooboboboboooooobooboobobobooo
gbooboobobooooooooboboboobooo
gobooooooooobooooobooobooooon
gooboboboboooooooboobobobooo
gbooboobobobooooooboobobobobooo
gboboobooboobobobooboboboobooobcez
gooboobobobobooooooboobobobooo
gbooobooboboooooooboobobobobooo
gbooooooooooooboboooboobooobooon
w =0, 45, 90, 135, 180° OO ODOODOO 044000 00O
gobooboobooboobooboooboAbOEOO

w=45"

< g=004 Diffracted beam,
\

. ! 60 keV
White X-ray  g; crystal| x @
. a
5 CCD
Beam stop | camera
Slit

X-ray film

Rotation ()

01 0DO00O0o0O0oOoooooooooooooooooonoo

000000000000000wOOOO0O0O0O0O0O00
O0w=0,4590° 0000000000 {111} O {022} O
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000 0000000000AOEDO
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
ooooooo

w=135"

02 D00Do0000000000O0D0w =0,45,90,135,180°0 000000000 044000
ogbooAlEODOOOOOOCOOOOOOOOOOOOOOOOOODOOODOOODOOOOn

oooooooooo

0740



oooooool

A —

1mm

el 022

T— /'111

Imm Imm

03 D00w0O00000000000w =0,45,90°0000000000 {111} 0 {022}
oboooooooo0o0boOoOAOEOOOOOOOOOOOOOOOCOOOOOOO

oooooooooood

01 JboooobooooobADEBEODOOODOOODO

Unioauun Laue sput

image Visible Invisible Burgers vector Glide plane

A,B,C T11,1711,022,022 111,111 a2[101] )
D 171,111, 022,022 TI,1T1 a/2[101] (T11)

E 111,111,022 T11,022 a2[011] (T11)

4-3 O0O000D0OO0OO0O0OOOoOoOoDObOoOoooOoogo
BL28B20 0 000000 ODOOOOOOOOOOOO0
gbooboboooooooboobobobooboooooon
gbobobooooobooboobobobooooooon
ooobooboobzenOooooooboooooboboOooon
gbooboboobooobogoboozoo3nooooooon
gbobobooooobooboobobobooooooon
ooz boo0oooobooobbooooboboOoon
oobooobocoobzeo3oObOOoOoooooooboboOoon
gboboooooog
gboboooooboboboooooooooboaobo
ooboboooooboooooobboooooooooobooo
goooooobooobooboooogooooooobooo
ggoooooboooboboboooooooooooooo

0750

(110)

(111)

/
/
/

(110)

1
—— -

04 ADEODOODOOOOOOOOOO0O0OO0A, B,COOOOO
000000000001110000000D0ED O 1110
oooooobooooo

gooooboooboooooooooooooooooboon
goobooooobooooobbamsDOOoOOO0
gboboooooobooboboboooooooo
gbooboobobooobooooboboboboooon
gobooooobooboooboooooobooooooooon
goobooboboobooooboboboboboooo
gbooboobooboooooooboobobobooooooo
goboooooboooobooooooboobooboooooon
goooobooboboboooooobooooboboobo
goooooboobooboooosL28B20 000000
goooooooboooboboobooboboooboooooon
goboobooboobooboommsboonogon
gbogoboobobooooogostzmsboooon
gbdobooobooboooboobooo



evs— B A
—
X R

4

05 ODobooooooooooooobbooooooooo
ooo

-

III.?II.III’.:’_*_ p
X R A

06 ODOOOOOOOODOOOO

goao

[0 10 S.Kawado, T.Taishi, S.Iida, Y.Suzuki, Y.Chikaura and

K.Kajiwara : J. Synchrotron Rad. 11 (2004) 304-308.

ooooooooo
gooobooboboooooooogoon
goooo

gooboboboooogog
goooaon

oooooood

50 BL35XUL High-Resolution Inelastic X-Ray Scattering[]
5-1 Introduction

FY 2003 was a productive one at BL35XU . More user
experiments were published, including 4 papers accepted in
Phys. Rev. Lett. In addition, very significant upgrades of
beamline performance took place. Here, due to space
limitations, we discuss primarily beamline improvements. Brief
mention of some of the experimental work is given in section 7,
but the reader is urged to consult the bibliography at the end of

the annual report for more details.

5-2 Multi-Analyzer Stage.

At the end of the summer of 2003, we installed a multiple
analyzer stage on the 10m horizontal arm (see fig. 1). This
increased the number of analyzers from a single row of 4 crystals
on separate stages to a 3x 4 array, as shown. It also decreased the
center-to-center spacing to 120mm which is about the minimum
possible given the 102mm analyzer diameter and required space for
holders and crystal motion (smaller is better, especially for
measurements of crystalline materials). When matched with an
appropriate detector, this increases the number of simultaneously
measured momentum transfers by a factor of 3, a very significant
improvement at a beamline where most experiments are flux
limited. However, it also increases the complexity of the setup,
tripling he number of motors for analyzer motion and, what is
harder, tripling the number of channels of precision (mK)
temperature control. This required a lot of work which was largely
done during the latter half of FY 2003, with some fine-tuning still
ongoing. Nevertheless, experiments using the central four

analyzers were immediately possible with the original, 4-channel,

Fig. 1 Multi analyzer stage in the 10m vacuum chamber on the
horizontal arm. Each analyzer has two degrees of
motorized angular motion and a manual psi rotation, as
well as temperature control stages.
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detector and slit setup. The 12 analyzer setup became fully

operational in the spring of 2004.

5-3 12 Analyzer Setup Completed

The installation of the multi-analyzer setup was completed
during the spring of 2004. We placed a "Venetian-blind" slit
system in the 6m chamber on the horizontal arm (see fig. 2).
This allows motorized control over the horizontal and vertical
acceptance of all the analyzers using just two motors.

A 12-element detector was installed allowing independent use

of the analyzers, completing the main components of the multi-

Fig. 2 Venetian-Blind type slit arrangement to allow control over
analyzer aperture with minimal profile when fully open.
View from above&front with the blades limiting the
horizontal aperture mostly closed.

Fig. 3 Multi-Channel detector. 12CZT chips (each 2.3x 2.3x
2mm?) operated at room temperature are visible in the
center. 4 chips are located below the beam window

(lower ceramic board) and 8 chips above (upper board).
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analyzer setup. The detector is shown in fig. 3. The tight
constraints on the geometry that push us to operate near to
backscattering meant that the detector elements are located both
above and below the path of the beam from the sample to the
analyzer crystals, with two rows of 4 detectors above the beam,
and one row beneath. The detector elements are CZT, provided
by Hamamatsu and operated at room temperature. They
perform beautifully, with good pulse height response (3 to 4keV
FWHM, without a low-energy tail), essentially 100% stopping
power, and low dark count rates, ~ 5x 10*Hz in our energy

range of interest, 15.8 to 26keV.

5-4 Beam Conditioning Optics

In addition to the work with the multi-analyzer setup, we
made a major re-arrangement of the upstream optics. This is
shown in fig. 4. The main driving force for this was the heat
load from the monochromatic (eV wide) beam: its ~100mW of
power were found to introduce a thermal gradient in the
backscattering crystal which disturbed the energy resolution .
While this problem was mostly removed at the 1.5meV
resolution setup (Si (11 11 11)) by going to a grazing incidence
geometry for the backscattering crystal !, tests at higher
resolution, 1meV at the Si (13 13 13) showed that further steps
were absolutely necessary to avoid heat load broadening, even
with grazing incidence operation.

In the original design, fig 4a, a pair of Si (111) crystals were
used downstream of the backscattering monochromator to shift
the beam vertically and provide space at the sample position. In
the new optical setup, fig. 4b, these crystals have been moved
upstream of the backscattering monochromator. This means that
we can reduce the bandwidth of the beam incident on the

backscattering crystal by using Bragg reflections of higher order

(a) Old Geometry

Detector
Analyzer .
};,_._ = St [_1_:1 1) Backscattering
Sample Mjr; Monochromator
\ <
Si(111)
(b) New Geometry
Analyzer Detector , Si (111) or
| - Mirror  Asym Si (220)
1 _— -
ki s / Backscattering
i (111) or Monochromator
Asym Si (220)

Fig. 4 Schematic of the optics before and after modification.
The change in the order of the paired silicon crystals
reduces the power load on the backscattering crystal
making 1meV resolution possible.



than (111). Asymmetrically cutting these crystals allows
acceptance of the full divergence of the beam from the high heat
load monochromator. Thus, using these crystals we could reduce
the bandwidth of the beam from say ~ 3.5eV at the 25.7keV after
the Si (111) crystals to ~ 2.1eV using an asymmetric Si (220)
reflection - the bandwidth scales as cot © ;. While this has no
effect on the downstream experiments, which usually take place
over energy ranges of < 0.2meV, it significantly reduces the
power onto the backscattering crystal. While conceptually
simple, this change involved re-design and re-alignment of a lot
of the optical system. It also required determining procedures for
switching efficiently between different setups.

We also re-aligned the mirror quite carefully, relative to the
silicon crystals, and achieving, consistently, a spot size of ~70um
x 90um (Vx H, FWHM) at the sample position at all energies.
Hopefully, with a return to low-emittance running next year, we

will be able to reduce this even a bit further, to ~70x 70um’.

5-5 1meV Resolution & Spectrometer Performance

The new improved geometry for the beam conditioning optics
allowed us to obtain an over-all resolution of 1 meV using the Si
(13 13 13) reflection at 25.7keV. The flux onto the sample was
reduced about a factor of 5 to 6 compared to our 1.5meV setup,
However, it is sufficient for carefully chosen experiments, and
still quite respectable compared to that at other facilities. The
over-all performance at the different resolutions is reported in
table 1, and represents the most recent values obtained at the
beamline. One notes that the flux per meV of resolution actually
drops quite quickly, especially as one goes from 1.5 to 1meV
resolution. This is unsurprising given that the silicon reflectivity
in backscattering drops at higher energy, and that geometric
contributions to the resolution become increasingly noticeable at
better resolutions. Finally, we emphasize that top-up operation

was a great help for improving beamline stability, and was

Table 1 Spectrometer Performance
Summary of spectrometer performance with one of the
better analyzer crystals. Note results at the (13 13 13)
are first tests and may improve with time. Spot size
~70x 90mm?FWHM at the sample.

Si Ener. Resﬁzfifon Flux at | Resolution
Order gy : Sample | FWHM
(nnn) (keV) | Bandwidth (GHz) (meV)

(meV)

8 | 15816 | 41 30 59

9 17.794 18 10 29

11 21.747 0.8 4 15

13 |25702] 035 0.7 95

oooooood

especially important for the success of the 1 meV setup. Top-up
effectively means that users can expect near peak performance

of the beamline throughout their experiment.

5-6 High Resolution Monochromator for %°Sn

The acceptance of two proposals employing the 23.9keV
resonant transition in "°Sn prompted the completion of the
relevant high resolution monochromator. A flux of ~2x 10%
photons/s was obtained in a ~0.7meV bandwidth using an in-line
geometry "'with the (444) collimating and (1975) high

resolution reflections in silicon. See fig. 5.

5-7 User Experiments/Publications

Work during this (and previous) periods resulted in several
publications, which include 4 papers in Physical Review Letters.
These included: work on glassy selenium ¥, where high quality
IXS data showed the presence of a clear propagating mode
(different than expectations from some neutron data); the
demonstration of fast sound accompanying the metal-non-metal
transition in high-pressure/high temperature liquid mercury "'
and the investigation of phonon softening and electron phonon
coupling in two superconductors 7. New work during this
period included that on the liquid-liquid phase transition in
sulfur, a beautiful data set on sub-and super-critical water (paper
now pending with prl), a good data set on acetone, an extensive
data set on phonons in i-Zn Mg Sc , data on liquid Ge, and
completion of investigations of orbitons and of iron under high
pressure (DAC). Data collection continued also on several types
of high T_ superconductors. The new high resolution
monochromator was used to look at nuclear inelastic scattering
from solid and liquid Sn, and also Sn/Pb mixtures. Please see
the list of proposals and papers in the end of this volume for

more details.

: : rd
Fig. 5 High resolution mono for NRS with **Sn. Beam
path is shown, and crystal are outlined.
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