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Table 1. Values of SRS station parameters in Laue modes

Station (mode) v (mrad oy (mradl! Ags AT A, LAMEET Relative intensityd
a6 (unfocused®) 0-3 @03 025 2-6 1
9.6 (line focusedt) i3 0-21 0-5 16 16
9.7 (unfocused) 1-2 0-05 015 16 24
9.5 {point [oeused?) 1-2 0-125 05 16 197-4%

+ This mods only available March 1984- December 1984 pror 1o installation of pre-mirror.

+ After installation of pre-mirror. For a discussion of station 9.6 see Helliweil ef al {1986).

«Fr-m a toreid mirror due 1 be installed in late 1989. For a discussion of the desiga of station 9.5 see Brammer er al {1988]),

§. -ulated from angular aeceprances and foeal spot as appropriate. No allowance made for truncarion of spectrum (for ease of
_-ump\'-lailanl-

¢ Gymbals: Yy, yv are respectively horzental and vertical cross-fire angles: Ao, A, 20F respectively minimum and maximum

Jengths.

-a_vfm Jgunl.‘ 1987 tne high-brightness latwice {HBL) was installed and the source sizes reduced. The entries for 9.5 and 9.6 (line focused)
e far the HBL. The owner entries are vimually identical for 3RS and HBL.

v+ These values are nominally indicative of the photen wavelength range in the beam in each instrument mads, There are photons
gmewhat outside this range but at wery low fux. Spots recorded on the Lawe photographs it the extremes of this bandpass will be
elatively weak. The values astimated from the Lave photographs themselves for A, and A, will depend on the chemical fog and
e general X-ray background level on the film orc

(3)



B ST RETREE
BEXERE Bfh=B77  Brale Bore3y, BETERa ¥2T
Yoo ~ V2w a AP EF2012173. EBife B,k Em
25 U BETprRTFOa L, GBXIRE Sabhih 2150 49%Ka RET 1r k22,
20, BRYEREMuT S50 998 BETR R THIAIE SHT3E v,

§33 Betils of teit samploa amd dafn colledion
(@) T=FBE 94> (53Ez25000)
e LB E AHFINYCATTEDE 20 L0422 BL2U 3
EROBE P272,27 BRBAKTL (a=03) p=gotb o= /355A)
ca Ayt XERBEAS 1=F) tE4u=<u, Fhitasy ™
LRz B ZBREN ElcBn. FehEry -tk
k> EPD ( 238 2PFP)
16535 AHIEH)
ZREBE  Pra2,
() RHCOP (/P3% /393)
%A BB
"}EP&}’E#: P.E;;/rn

Rmerge Rk » B Locbn B 23D 2 7.9 TR |
ST TVIRE momom I—mA3 BRE H DR SR 3.

(hke>), (RET),
(hked, (hE2), (hEZ)
(hicf), (hET), (hEKED
s $ha BRE 17 BEICTFINT . LD, BRI STBARRABIE,
W EIZ | KBS EaT5— 0% B30 To0. $agSA T

Prege= [ Z 247 -Tl) [ [Z, 7 T
;‘_',uf)% i %9}73. 73‘) ﬁ’w I+ TD r:i&u%,
ChGa Tr—B TaWLE FF =723,

PEREE © FBI 245662 a S sk cad e B340
Ga X1k BETIF EBLE Baviscwn,
C2F2-RIT3 o k230 RERE 2B IhEDE

T3 A EPEI, 20 . PAReBradarrE
A BFBE tide A hTwlFe, F-ApI g,
TERBI BT Th M3 (= T3,

2e®

(4)



§4 Faclors  affecting  the ntensily of a spe®
() WHFARDY AT BRETEABE 2 %3. SVTE 7 Ll
SRAE RBIEER 2 %a33 BBAT 1= FY 06 7 2T Ve TFETES
BEIBER 1 =08 A 1= T L2 F5cq3D% 2 53 Bha sTEKBIL ).

® Exfo x5 BB 16<. BRIZRAZ 3542032,
~h EREa X383 FiRFp i,

() ABIIRadpiet R FEes23 (5L,

(i) Sbla XA P OSTRP (= 5L BRIN b th3,
Gv) ‘T3 TR Bl P RBT2RE £ T3,

(v) D-L=% B3 (15#) 1= 524 288 o0 b3,

i) REPBENE (VL 3a3) 1=~ 2o 303,

CORVEE TUE Y 5% VTR

Mo deiz 5V BEE prTh3ae k> FREE FIJERTIS,
&Eﬁ\j{}ﬁﬂ?hqp ér, Ia‘ém‘l-:; meaaunemed from laue diffyaction Fﬂ?ﬂm‘

xm' "ﬁu S wane
¥ &1 Omnwicw ;ﬁt@a o Ln?‘em’%_ éasmemends
EWABERNET R R7w P2 MEr3,
LGEN (0 B,z E¥éo 5 R, La>dTREcB432 (Rporaizpips
RE L2036 BB,
GENLAVE  p) (w02 BBLRAS, - kit
INTLAVE ¢c) BITko 3B ESEL . (REHHnSREE Bue, ﬁﬁﬁ{s‘?&z’fﬁ)

AFSCALE. () %o AREM o B BARARY » 45152 W E 23, HRISEI
D-L>WES e EEpR =373 CRABABEI o E A ET3 .
UNSCRAM @) ERrr “St2u3e3 » Mz RT3,

LAVENORM of) BB AL RT3 SREMEBILE WHETZ. FhEOF, Ao REE F62
robscale  BBMRaBEAKT B LR SITRWEEEE). [rda BE
XARE 82 Fuk SR e Ru 2473,

LAVENORM, (§) ()0 B BLEF3,
ROTAVATA,

AGROVATA s ‘
$.2 h Scammeng
2ol 2R @t H BT Joyce- locbl Scomdig-3 BT,
S 2ody 39000 FRB RAHT SET - 3EH. s SEE S
[~ 25T RSP BhTU, FHET-7= 328E,

(5)



&3

E-rayia

R

RS Szl - TEfR

R bR e3 2 EIAS BAR IR~ RS, m4’
Fig. 4. Geometry of Lawe dillraction; see § 5.3

WERIER BhE 02, XY, 2 BRE B4 P ERT3 .
ca RETE e AR (F. .
(Xx=RFY+ 47+ 2°= RF™
Ll73e fWz, . o + PS4 $54 BY « RE
~ [Rﬁe (3 43+ Z’L}/ZI_J

[faa P-RBiRemBaze, «F, YA & RFa B sFERa k52743,

. N Y )
p__ X e/
- . [wp= 02/ corem)]

'5 EHE D" 22 G344 (Bd ba ) eRIiCC203h & Biivi= LW e

A EEa A, O HaE %Y, (2 - TR FTEU 2

E$HBa4i3U e BYrE « EE3G ' BRiRR T3 =93,
C:*COS[‘;‘

(U 4734 [Ad= ( [ ) & BERa o WALIERE KT 2 'ﬁ\:ﬁ%\;‘?'[‘t‘j.

[+ o c.smp*

. S, — S © oS o -.m,ff’
473 el= ;fhr; ms:’;: o)( ﬁ* )(0 (B 5B — J*-‘Px I
S R wS?}f Stk Py DL
ssn fm;amte. Y ﬂm Ef  a#aFa B

HH o N B TE2R) B Et;;,aqﬂm (@14 ) = HTe'13,
2343 ¢, (‘i) CA( )a"hz (hkf)ye (YR IaRieH>C,

(6)



&4 Efterm precf'—iﬂtr‘m

#1 BYTSRE £3.
¥a BHp o ol =0 BT

Tt
“n 45 Ban B RO TR Bz
—
YR B E Bk ar (=33 BEHHLE 52,
SRR A E L AR

TRREA DRI
&8 Parameler mfmmef;:f
8421F 57 X ¥R TRBEE BB BB T HTpI, 2221 FY
KE = BHaJ=ER4- AT EMEMS, & 3 2= U5~
5‘3;,;";,2% D, X, Y. (#8.5pkiEke), OVIRATR  atbtct e
AT 2

, LTt BEa cuhEE Toceatk3,

) ZF&T& 7 medal 2T FE T ElbE=ET . modad 7S 13
B 8% e - @WEEL (oke) L EA 0 e

(R &
@*ﬁﬁﬂééi_ﬁ ﬁ" Zb,203 % Sk,
ARBITRETTe3 & BaSIa97, modal ¢
modell spek =1t 2 refoe BEMBaL F2- 53, SP°
W BErz t- G, BB €20,
D (Fobs © UFF, YR ealle o0 2223
Wy &aBbbEz CHaBEEt 88,3,
(v E=9T Fura 3003 FLTana? /T,
vy IO S X<l .

= U - XFg, P + (YFippy — Y0 1"

(7)



—, .}

—
—'n

B FlllyE €FTHW,
AYRAL & G AMLE
1FTHZWD, € §31282k D

55 =T ZAlL 13
3T.¢ Bkd3, ==oto=

Al 5 1
2513 BRI SRR,
INNIRRiRgt ERua 7 2o BT B DI

‘ﬁ‘-%ﬁrc?i'u
/ z .- & 0 fiafl 1z
FEtpsz
I—L ] ll‘ H EErL2vs.

$7 Sw_gv;f wilhim The j&.ﬁw 'pac,év
EVaLx 580 DBURTAEL b ZiLs Bl 2 RI53 & JEHL SR FEAR =330

AR E B, - Fislom )
Wi B XERe BE 207 s B %,
Filmi= M AL 33&, FlmMaBE5E %0 . *
ALz - %=ﬂdrx (M b= EEL) » .

SN EsMET3. WM  I= Toexp(ux) .
2 A BAZEE I A= L2u3e o xes 3 ees26
v T= Iosxp (~u2/ecos 26D
Sj-ﬂ = Ij,lj.]:;-ﬂ E Eﬁa‘s‘t;
Sju= Lo 2P (-2 fess26)
To oxp (- %/ cos26)
Sivt = amp(Cu=p) X /eos26)
Spi= 2p (R /0526) | 1 RI-=T7 75~

@ S; 7 bo%t B L) SR 15 T BB, TN 23,
43y -1 T Tim Tiea

s Pz T3 s e
e

Sa=T3/Tu= 473 ¢ ArTHILATF 20341,
(= 173xTy,) MHQE3 e 2,23 <1323
(FS)EETF BRIz A w .
& SEHET9 x L2 FER LT3,

(8)



L, T Lo T :
. B2 ZIAR) 2B-112) e hf- p ¥ 3k,
A fBra BETRE 2L 2 pr BARCAB.
K N 1 (7B 0)
A b? TEIE T3 AFEL v oHF 3.

5 e ERLetTa 22K (3

i i T T
L 2
& 1 | L \
T == e -
R R A )
3 Q;mhg,; i
— = =2 o
,E.:.,JH I;= Zfl/lg;)l"g/f;(l/{rﬁ)
F3E 1a3HF, =t !
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Film no. in pack ! 2 3 4 £ &
Humber of refections merzed 6734 4541 1352 1589 957 577
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Caefficient o for A =0-45-0-39 & 1-63 06 130 245 Tl
Coefficient a for A =0-49-0:02 A 0663 1:2% 1-27 1-27 533
- Coefficient o for A = 192-2-6 A 0-266 0-517 (1 BA0 0-84% —
These represent absorption by F Foal F, Al F, Al F.Cu
Scaling R Tactorst 11 11 010 000G 017
Toral number of reflections after merging = 3870
Wavelength of measurement (A 0-45-0-83 D-85-1-3 1-3-1-635 1-65-2-05
NMumber of reflections 1574 L1666 1736 FET
Mean et {107 0-0870 IRV ES] [ITT 0-087
* Oniy one of these retlections was (0o sirang 10 mensure on this sisth Glm in the pack.
t R =T 08k, = )T L for all pairs of reflections on films { and i+ | used to determine the coefficient a.
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Table 3. Treatment of a multiple reflection
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$.9 W@ngjﬁ_ Mokﬂhd.ﬁ?ﬁ.fibﬂ

S42ENEF, S92 2vg BHhE~SBED SRR A = E3L
Foed3, L2, % Bt Hone Hm@E (GrQ (R
ARBT L teAaza32 F223e (2878 1z 2% = t531331'5) S -

3,2¢3.

%22 RSISEH A SREMBIEE TSLeFRIN, YathiRemu2
RRBRE SRR a Tota = 7183284 TN B3,
hIF Fr =  Tiae / Tremed

Tiane @ SYIZEEF) SR =R 0= RETEN,

Eusl.
1.0+
in
1494
|
- |
154
=
|
|
10+ -
0a a5 1.0 15 2.0
XA
1b)

%3 Varigus wavelength normalizanion curves, (a) Curves am
-':arh'-‘d (A} pea lectin, pack & 1as an cxampie of using LALE
"CALEY, (81 pen lectin, pack & las an esample of using
LALENORM ), 1 B) curves ars marked (' pea lectin ail 5 packs
Peether, [ALUENORM: (N RHCOP, LALVENORM. The pan,
*hn and RHCOP curves are on different scales.

Teewe ! AFIZZELS)TI0 BEIIEA ., :qua&;éxﬁ?}_
" F3uwg AHEEDe b 2 DRUDH T 3E = F| Fuih 3.

By BATT43 S B3R B
53 a2, Y% iBa mouz foor
Aoz e ph P E3,
Yo iR (A4t B LW B JIEEE
I'J_,IZ‘_,Ig,"-—- vd 3, y
R ZAT-T /5T ERED
BRI Ral® ¥ FIRSC UH=HFC
G E B RO EL .

Rz ﬁﬁﬁgﬁﬁht r'}u?'?r_'ﬁ_tr: Pw;

R21F Friedel opposilia® ﬁuf’:fifmﬂma
2wl EaTR = E"""‘?‘*

B33 Fredd T4 T, &= BlFrz
T A2TEAB I 0.] A LDl S,
f2itt 167 FLRCE Reoge ?
(EBa17-1=F3 Rwerge)

(11)



Table 4. Reflection overlap analyses in LAUENORM

wnalysis by wavelength bins: 72
Bin  Hin 1 2 3 4 5 [ -7 ] v 10 1 12 13 14 15

L

ERN TR

1 e 241 592

s B4 139 I8R 653

s 8 @ 137 315 66l

6 81 78 &7 N9 155 784

7 ey 95 BEIN0 11 01 ET2

§ 85 11l m3 o 114 14 114 3T 882

9 87 110 14 18 13 142 175 38T 1034
10 Wl ue 1S 107 119 138 2 429 W
11

12

13

14

15

al &b a4 12 an on g1 108 137 RN an
71 i6 62 52 54 68 60 T 83 121 135 01
42 k1] 38 51 44 43 52 54 34 67 il 179 136
ki 16 9 11 32 ey LE] 12 34 Al 41 75 122 41
1 21 n 17 16 x rL 24 18 23 k]| 35 41 82 177
analvsis by film packs: -En:--ﬁd-m
Pack Pack 7 8 9 1 11
7 [ELH
- 672 1198
9 290 7238 nn
10 140 285 686 1360 =N NEy
1 215 457 g2l TE 100

When twi measurements of a reflection or its symmetry aquivalent are availuble they can contribute to the determination of the relativ
scabes of the wavelengih ‘bins’ und of the Alm packs in which they occur, The tables of “overlups’ show the numbers of these contribution
in the pea lectin data. The wavelength “hins” ars approximately 0-11 A wide commencing at o A, of 043 A The film-pack number
are defined 1 the 1exn.
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Multipies 185 164 166 177 y _
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Table 6. Comparisor af R facrors (defined in § 3.9) and associated numbers of reflections
processed through LAUENORM (singies only)
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Fack MO T~ 1T ShZThi= 2
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The number of terms contributing to £, and &,, which excluds Friedel opposites, is explained by the fact that packs 7 and 10 ey,
higher symmetry. For Ry, in addition, equivalent measurements contnbuting to the summation must be within &1 & of each oy !
L]

See § 59,

Table 7. Camparison of R factars for singles and
doubles after combination of all packs
Singles Daubles
RN G0 | 24080 143 (2410
RN 9-3 1 18533] 15:7 [ L4ET)
RN T 9 (T563) 128 (398

A 1otal of 24 675 measursments for the singles and 1724 for the
unscrambled doubles were written 1o Lhe respective outpur intensiey
files far the AGROVATA anulyses given in Table 5. These numbers
include some measurements wherchy retlections were measured
only ance and hence the numbers of rellections contnibuting to &,
are shghtly less,

A1 92 T-H t /Bt
Ri~Rs®& %?F—"n

Amax & 2.6~ 2|AI=FIfEa2
Teble § 2 Slugles a0 &)

%1 B~ #2030

(2408o)
Bkl (Poblos)FIY Stugles
o B Ri? DR BN
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rable 3. Comparison af merging statistics and numbers of reflections as a funerion of resoluti
singles, (b) Lawe unscrambled doubles and (c) monochromaric U-Efiﬂano::::; d, for (a) Laue

(a) (6) el 75

FIEY] R(%) I — [ Ri%) - Ninesap R (%) A N
e 522 85 13 § 81 2 9 5 pe e
‘.ﬁ 581 78 114 3 131 30 9 5.2 ! o
475 22 850 193 130 200 56 5.0 I 5 1
111 T8 1942 187 169 GE 23 59 31635 a
68 7-4 2358 477 143 82 25 5.4 817 e
36 72 2683 540 91 165 3 5 14D 13y
Y 81 3060 06 101 152 4 v 4383 384
291 9.2 2801 s66 136 167 45 7.0 5003 1574
,51 174 10-9 1268 4gh 13-5 109 12 8.2 5307 1586
2,2 60 126 1536 344 186 57 18 94 5697 707

(=1

Totals® 17644 3636 12-2 1364 343 {63} 1719

A 1 4

i - 02 o RIS - > 158
ol I} 2 1z0 = PeoX

Allt Bl 13278 419 11-7 278 785 7.7 21813 17
2389

(&mdhm- 1} 11099
Thew  atistics are denved rom the program AGROVATA.
The . nochromatie oscallation flm data are described in Einspahe ot af. [ 1985),

¥, 15 the number of medsurements coninbuting o the R factor quoted, which excludes Friedel opposites (as &, and £, in Tuble
b N onsep 15 the number of independent reflections resulting lrom the N, messuremens. ' )

*The averaging of 17 ana [7 yieids more independent reflections and should show a shight increase in & factor (e 1he anomalous

spadl due to the Mn and Ca in pea lectn). This R facior is akin to 8, in Table 7. The figure in brackets is the number of independent
redectiond including those only measured once.

* For the Laue singles 24 675 measurements were read in from the LAUENGRM stage of processing, there wese 807 bad dgresments
‘ewing 13 871 measurements of which 393 were independents measured only once, and so the 5-1% R factor was caleulated on
905505 = 23 178 measurements as given in the table, For the Laue doubles there were 2724 measurements, 132 bad agreements, 114
Aeaursd once leaving 1273 for the R-factor cabculavion. For the monochromatic data there were the additional rejections ﬂu:lln a
-uulu_nnn cit-oll truncation from 184 to -6 A and unmatched partials; the number of bad agreements was 2225, There were 517 dara
ol 47 W), measured once, : N

. ‘ ta) ZPIRRA Singleo .
: () >P1HE adoubles,
'_\-,-;__: ) " S CET%%WEJE- A i,:!-‘ag
. e - - BT HI=7n2 ad |z
Eoooe e G, et
. (A e (c) B UERLL, Ruage T
i BEa 312602 £2 « Berm
— R , \\3taa, (IT)/C0Id 1 Rz
! 407 004 u::r?n_woi.?a.s ﬁ;n 012 a4 ?9 2". g'i‘\'?';"?n g1$ ‘5‘53:5;&-\L
BELIRET L TRILERT,

T . .
-_'“p'“' of the mean fractional differsnce ((3F/F1} hetwesn
; “nnles  data {after wavelength normalizaven  using

N ENORM ) and monochromatie pea lestin data o a function
unt oy IlrJ. :.

t SF= Froue ~ Finom 220
Wi L SARYR) o i 25 AHRY) 1215120 T 7F 2 FohT.
stre = | Sgar=]*
Sy afige A= F2 LI BoTEO 2P bBi3. tactiE, MFea I
F) 01T i BEataten 2)
¥4 LY Frzwz 2t e Fde
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. Ev-a-\udi‘?m a.mL wmse c:f “the soffwane Pﬂ‘@k&&? with
Cy'alstals of S‘Emp[ﬂr Cmmpum&s
BPD #58ai= 1 2af (a)s FARSC BRLF L)F2a a &

fh2ZNB e FE.2 227 TOHRI= FOF ELn & #3Th3.
BPDIX E@xfFu=3Y YakBfbp- tAPB LA #1T=~

RHCOP 2280 1=202% fo) ERI? Li4atne Buw-B02 FLT=
BZ3a 40 hBpL (\SE-9—pl- FAETH20B

9- 9“*”'4"04?- dmd’ Wﬁ Mﬁ;qké‘g
Y3 th

A
@Y1k e BEXFTRT Rmegeid 82% « 635620 Kot
Soxu TP B e HREEF BIC2FE2L AT,
® Shrsher 67928 a REH 4 5% 70 x #5530 kS 2 1B,
P BEXHEE TR /2908 B BRI #5157 x 48 B BBA DY) T
iBhize (R F/SmAaSR, 4EBFImAa SRERV= ) sp0emg
BB FIEE Ittn7 $9S0fEBC FAL TR 2F3 L3k
‘713-&2“39
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