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S*ro*ral a*pects *f rur X-r*y s$?:r{c elet*r:nine th* qua}ii.v *f the X*raly be{rm
It pr*dr:e**." Th*s* *xp**ts earr be r*rlrbin*e} infq: a riinglc qururfii3', e*ll*d t]rc
brillianee. whi*:h *?lnryx cn* f,r: {:{}Tt}pr*.rs t}ic q*ulit-v cf X-rny be.*m {rnnr clilfcr-
sn& squrr*s. Fim4 t:lf nll, t}r*rc ir th* *u:r:ber *f photr:nx e:lritt*d pcr serontt.
Sderet, ther* iri the e.*llirrrll.ti*n *f {,hs h*arn. ?hix eln**rib*.*hi:tv murh the bri*m
div*rges, *r sprc*d* *ut, *i* it prup*g;tteri. U*uxlly th* e*llirn*tl*:n *f fh* lile*m
i* giv*n in mi[li-rndinn, b*th fcrr tlr* nr,r]risqnt*l snd fbr tht vsrtict*l dire*[i*n.
Ttrird, it rna,y t*e erf irnportaxe*. h*rv !*rge th* f,ol;ro* $"r*& is - if it in sn*all,
CIn* rns1l b* *trle {c foeus the K-r:*;v l-:exrn tR fi. **:rresponrlirtgly smnl} imng*
ek*. Yh* $CII!l"c* *r*.ais u*ually gir'*n in r:r:n3" FinattS, there is t"im ls,qal* of th*
**f:**tral dtgtriblrtic"ru. Sr:me X-rary ${.nNt'crx* prnd*ce vsr.y $nsuuth npeetra, cihers
hav* pr*ahr {Lt **ft.rin phot*n cn*rgit.t. ,$r: [e ntmtt'*r*, q'h*n m*lklrrg fi]Hr$]xnr*
i*on*, nrhni r&Ixg* nf ph*ton energicn rnnrribuc* to the m*axured intctwiry, Thc
e*uvry*i** b theref*re tu d*{in*r th* phnt*n eil{:r'gy rftilge rus n fixcd t'elnttv* en-
orpo fu*ndlvidth, whi*h ha* h**n dr*r*en {,* b* *"1K, Theve &re r**ver&} re***ns
why *h* rcle*.iv* r"**her th*n thc nbs*:lut* l-r**ridv,'idl"h ir chosen. Onrl rsss*n i*
ttrurt, mnn*nhs*matcr *ryxtafs a,r* of&cn p*.rfu*t *r1x{*N*" turrl

thc rela*ive Xrnnr,lwidt* f*r n;:erfec,t *rysl,*.} in sym*teu;ff r*rrssf,t*a
geCI$relry ix indepenrlent r:{ the pholcn ener{iyr a.rrri *cpr*nd* only cm the }\{insxr
lnili*es *f tlle rcfl*caifln" Altr:geailrr i,ht:n, an* d*trilr*n tlrc figtrre-nf-rnerit f*r ttre
$*rrg8 ss:

Sriltrianr:re * Fi:rrrttlnsls****d

{rmuil" {urxtt *r}'$rcr *r**} {n.IS} tl*"urlwkJitrr}

Thq, inf.*nxity in philtonn p*r *ec*nd *fl*r th* r*trrl*l:lu*me{:or cr.ys,Lal i* the
pr*du*f nf tli& lrrillinnt:r:, *ngrt}*.r riir.erg*nccn stll by thn ltoriennt,nl an<l r.er*iq:a}
apmrtur*n ii:r n*illi-r*.rlir**). th* sfiil:** *re* iin mrrt?), anri iht r*lntiv* h*,rrdr,vid{.h
nf th*l nr*n*rct"lrrmrrt*r *ryxt*l rtlntlvt: l* il.}P*,
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Synchrotron Small Angle x-ray Scatter,"@

ESRF - The European Synchrotron Radiation Facility, Grenoble, France

The DUtch-Belgian BeamLinE (OUBBLE)

ESRF Grenoble:



l o ^

i r / l

LV $^t rr S4IS 2 :
0

-1000cm
A

AF J) U BBL? Beam stop - 1/z fi1m

D,i *&-tp er^"{.r^" =)

+ r d )
3 @ )) (^ rvL<tct4.-e-O



tf

S&Y5 ,^r'(""-".-* w ^-rys 14 "/
rlr{V v ;

-Ir* -l- "J- dnilr{m r
hn ̂3 u rL L&t dn#*,

QJ--rr,;r*)
,|u)"J-*

&tar x**ee *Sihd'*r ft'**
pr:wt

6Fa€ h.Ider L<s rioo
M d 6 X Y e g .  

i

,ll:llllrri.liiil,r,', d:&.,

joa n^^,# : iai e<

Cc u ela c+e?-
fi-{ ,,f-* 4- 41 4{rUb

Jon Otto
Sticky Note
Presently at NTNU:
Stationary anode microsource



f = . .  t 1w "T f.l"c)
>3)LanS

\ - l
V1lf,L

&vs
cce-,t *^es

Sldogicul moterlols:
In membrcrer or bones.
t.g, crora-seclion skuchjrg
osd interlamEllqr order"
ing ir onolped" In pre
tainr, Sf".,lA, RNA, ond
conrplexes sl lhe** SAXS
delecfs lhope. skuclutt.
ond cggregclion $lqts.

Polyrners:
For bulk- or sernkry*lcllirre polyrners and
block copolyrners, lh* me*ophasor ore
charucterized by $AXS. For polyrner
soblions snd block copofyrner micefles
in solulion" lhe owotic co*rprraribillq
mpleculcr msx, ond rodius of gyrction or
conelEti+n cqln be oblained" ,{dditiono*
informslisns on inferrnicellsr inlersctionr
ond on fhe $ructirrs ond rhop* c[ thc
mieeiles con also be exqmined.

l z

Gel;, *olr, cggregclion

Frot&sie$, chstge sl
rlericolly stobilized sots,
ond |*mplcfng nqno.nd-
terisls: th*rc cre +cmpl*:
whers $AX$ con helP fo
deriva infe.,rmaiisn about

sire, ri;e disfribulion,
*hope of porlicles, inter'

po*icle inlerocfi on*, oRd
gelotolion or uggrcg0'

linn slcte,

$hupe, sizeo composili*n,
volurue fraction cs $retl
as inlerporlicla csrreio"
fiono af preeiptlofion* in

clloy;, n*n+crystol*, ord
nono*owders trr*

infarmofion obtained
by $AX$.

Fibresl
Polyrneric fibros, cornpo
siter, and nsfurol fibres
ore *nolysed lo obtoin
orjentalion and degroe
af *rdering. Infonnerlion
on the interncl skucfurs of
indi*dual fibrE* csfi olso
be ebdi6d.

eompl*x ff*lds,
liquid eryslok:
$"{X$ prcvide* i*fo rmr:iion
pn rise and shopa of
pcrlicles, inferparfi tla
iRleroclionr, degrce of
crysiullinity, ond phcso
trsnsilio*s in liquid
cryrtols.
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BRUKIR ADVANCTN X-RAY S$LUTICNS

X-roy rourc*l fu*t focur cerqltlic tube for Cu or Co roditrfion
Focus size; 0.d x 0"8 r*m
*ttrximum power: I "5 KW for Cs

'1.2 
KW for Co

X<rly cpti*r: Cnr*s*uupled Giihal Mirrer*, 34inhcla apllimalion ryrlarm
Pinhole diomeler*: /5O fm, 40S uar, l$O0 prn: other dicmelers
on request
?-pinhola csllimalion syrrsHl
Firrhole dicrneterc; 

'100 
pm, 3S0 pm

$*mple $fogrs: XY-etcge
Tronsleiion* of I00 x 80 mm {vertieolrrhorieontcl}
posiliorrof resolufion: l0 pm
Heoting unitn
Coolinglheoting onit: -30 oC ...+ 120 "C

Healing unil: RT ...* 300 oC

gcmplo hrddsr*r liquid *cmpler:
vssu$m fight qaorh copillario* with I
Fowder qnd Lulk *or*p!er
Referonca rarnple holder
Wide ongle aampl* fiolder

mrn or 2 mm dicmeler

Delectsr: l-D Fll STAR doteclor
Resl ti$re dotra collection ond displop vidr,rolly bockground
free. High quontum o{ficit*cy for high oensifivity,
u*er-aefecfoble 1A24 x l0?4 or 512 x 512 pixel haryres,
I I"5 cm diometer oetive croo

?simary Beam Stop JVlqde *f fluorescenee-fr*e t*ot,oritl. flxed with X"roy irons-
purun? wires, olignm*nt occurocy beil*r thon 10 pm

?ar Capper Krr rqdiotion tho resolufion eopobilitieo f*r th*
variou* *ompl*d*!*ctsr distEnces ore ar follons:
Di*tunc*/rnrn ryrninlAt Pqrticle sirclL

R*solulion:

60
270
&74
1070

CI.3 21
s.04 t50
s.0l 628
0.00628* for 

'1000* 
for

NanoSTAl U NanoSTAR U
0.01 fcr 6?8 lor
Nano$TAt C NonoSTAR C

With wide ongle configurntisn the moximrrt angle
is dOo Z-thsfc. *d*p*nd*nt on pinhole csmbinstion and :iee
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"Nanodiffusicn" Experiment$ at tsrookhaven National Lab:
Na-(Mgrli)SioO,,oFr: Sodium-fluorohectorite

Brookhaven National Lab/National Synchrotron Light Source BNUNSLS:
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Surface Scattering

Bulk Scattering

rb

Schematic t'eprcsentation of the experllental arrauge-
melt ritilized for tlre arralysis of the swtace scafteling geonretry {a)
and of tle bulk scatteriug geo$letrT tb) of the saarple.
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A schenratic drawing of a prol:t"rsecl internal orga.nization of tiie clehytlrated
flrrorohectorite. The llpper par:t depicts a possibkr spntia,l orga,niz*tion of the clnv
grains. lfhe insets (lor.r,'er part) shorv horv one nttry inu,gine stackirtg a,rrd surf*ce
in:egulalities/pores in the nm-rangc. Abscirption aud intercra,lation of wtter is also
indicatecl"
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The skucture cf a fypical 2: I iayered silicate clay. On
the riglrt the basal spacrng dssl is indieated a:rd belor,v are the sytn-
bols for srome tlpical elemefits of clny conlpclre$ts.
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Bulk scattering geometry rliffraction pn.ttern. For one
water layer {l$ff-} the peaks OCIl-SCI'{. are prese:rt. T}re syrnlrcls p

*trlc{ "?o'refer to quafiz ald some rinidentified mineral inrpru'ities.
For OWL and ?l&l[- only the (001) peaks are shcun. The legend
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APPENDIX X-ray lecture 

 
 



 


