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Fig. 1. Schematic drawing of the beamline layout of GPPD.

De Broglie wavelength: A = h/mv = ht/mL
Bragg’s law: A = 2d sin®
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Table 2.3.5

Advantages of CW and TOF instruments (modified from Kisi & Howard, 2008)

CcwW

TOF

(1) Incident beam may be essentially monochromatic, in which case the
ctrum is well characterized
AN FEA R, 1RSI
(2) Large d-spacings are easily accessible for study of complex magnetic and
large-unit-cell structures

Aelll 2 RdME S AEE, AR T o B 245 F0 K & i R iR 45 4

(3) Can fine tune the resolution during an experiment
ELIE R R AR PR

(4) More common
HiEM
(5) Peak shapes are simpler to model
W R A S , ,
(6) Absorption and extinction corrections are relatively straightforward
WRMSCRN A S AR LE AR X i R
(7) Data storage and reduction is simpler
B A it A0 TR A0 TR
(8) Extremely rapid data collection and stroboscopic measurements are
feasible
A BEAT AR DR AR B W SR A A _ _ o
(9) Engineering diffractometers are very well suited for strain scanning in
complex objects

TREATSHACIE R & & B A4 1F B R AR 134

10) Texture 1s straightforward to measure on engineering diffractometers

(1) The whole incident spectrum is utilized, but it needs to be carefully
characterized if intensity data are to be used

BN, SRS AFHHATZIERIE.
(2) Data are collected to very large Q values (small d-spacings)

RETN AR KQEHEE (i E Ed)

(3) Few cold neutron instruments are available for study of complex
magnetic and large-unit-cell structures

# TR CAT T MG R R R e A A

(4) Resolution is constant across the whole pattern
AR PR T
(5) Very high resolution is readily attained by using long flight paths
KK ITEE AR SR
(6) Complex sample environments are very readily used if 90" detector banks
are available

B IR KRR R A AT T 90 4RI 25 4.

(7) Simpler to intersect a large proportion of the Debye—Scherrer cones with
large detector banks

FH K BRI 2% 240 615 1) K B | Debye-Scherrer’ft 5 & 8.,

(8) Very fast data collection is feasible
B R R AR E REE
(9) Engineering diffractometers use an extended diffraction pattern, ideal
for in situ loading and/or heating

TAEREUGE & AL ISR/ BN, SR EATHE .

(10) Texture can be measured on universal instruments

TREATHOCT RN E R RE 5
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BAWMFRIE((GPPD) - FREISIR

[ 7 GPPD BANK1 V2.0 RUNO0OS5142 2020/1/6 16:14 DAT 3Zft 97 KB
[ GPPD_BANK1_V2.0_RUN0005142.gsa 2020/1/6 16:14 GSA 3z 154 KB
[ GPPD_BANK1_V2.0_RUND005142.histogramlgor 2020/1/6 16:14 HISTOGRAMIGO... 84 KB
[ 7 GPPD BANK1 V2.0 RUN0005142 d 2020/1/6 16:14 DAT 3Zft 98 KB
] GPPD_BANK2 V2.0 RUN0005142 2020/1/2 11:43 DAT Szt 76 KB
[] GPPD_BANK2 V2.0 RUN0005142.gsa 2020/1/2 11:43 GSA 37i 122 KB GPP D%ﬁj\%ﬂ%:—& B(]ﬁﬁ‘
[ GPPD_BANK2 V2.0 RUN0005142.histogramlgor 2020/1/2 11:43 HISTOGRAMIGO... 66 KB
[ ] GPPD BANK2 V2.0 RUN0OD5142 d 2020/1/2 11:43 DAT 3z 77 KB 1. . .
[] GPPD_BANK3_V2.0_RUN0005142 2020/1/2 12:56 DAT 32 22 KB Data Fi Ie’ HISTOGRAMIGOR : GSAS’ —d
[ GPPD_BANK3_v2.0_RUND005142.gsa 2020/1/2 12:56 GSA i 36 KB .
[] GPPD_BANK3 V2.0 RUNO005142.histogramlgor ~ 2020/1/2 12:56 HISTOGRAMIGO... 20 KB File.
[ GPPD_BANK3_ V2.0 RUNO005142_d 2020/1/2 12:56 DAT 3744 23 KB
1. Eor Fullprof- 2. Eor. Z-Rietveld.

® Data format: Date File~ ® Data format: HISTOGRAMIGOR.

s . : -1 ; i itle. d 3
Format data for Eyllpof, the first three lines are Title, and the Rexp factor is Z-rietyeld format data, the first three lines are Title. The data columns are TOF.

) ) INTENSITY, and ERROR respectively from left to right..
given; The data columns are TOF, INTENSITY, and ERROR respectively from
1 IGOR
. ; 2 WAVES/O tof yint yerr
left to right.. | e
4 2946.86 0.095522 0.007601
5 2949.21 0.095522 0.007598

GPPD Diffraction Histogram for 180-degree bank, RUN0O004075, Rexp is 2.15583782564
The original intensities and sigmas have been multiplied by 10000

TOF INT ERR

1473.43 2239.975327 400.351582

1474.61 2239.975327 400.191537

1475.79 2239.975327 400.031557 ¢

® Conversion parameter filel

[Conversion parameters]
¢] 1.86880621866503

® Conversion (Instrument) parameter fileo
(

Code Dttl Code Dtt2 Code  2ThetaBank => Patt# 1 Bl [ conve

13.370 61.00§14718.982 71.00 3.426 81.00 150.000 i va

As shown above, the conversion (instrument) parameter parameters are given in the As shown above, the instrument (transformation) parameters are shown in the

¥
n parameters)
=2.02522105963946

v

provided .pcr file.o provided ZDIFFRACTOMETER file.




3. For GSAS.
® Data format: .gsa-
The data for GSAS, the first two lines are Title. The data columns are TOF,
INTENSITY, and ERROR respectively from left to right.. 4. _d Data File.
SEEDEDISLractionzillstogramsforl 30zdegreaxbank;sRINV00A0]S EReXpELSF2:15583702564

3 RALF  4713¢ 37 47200 0.000800 FXYE Reference data (in d space), the first three lines are Title.

2640352997 ).0471911225

® Conversion parameter file. The data columns are d, Intensity, and Error respectively from left to right..

GPPD Diffraction Histogram for 180-degree bank, RUN0004075,

}{:;'l‘ 1 I(:()N:; '14"7?]'?(,1 ?.ﬂl 1]","}7 1.;" jinal intensitie ANAd sSigmas have Dbeen 7'21'1!.24'1 by 10000
i INT ERR

HST 2 ICONS 11478.56 -8.32 2.01 ).099

HST 3 ICONS 1478.65 2415 9.63

Rexp is 2.1558378256

As shown above, the instrument (transformation) parameters are shown in the

provided .prm file.. |

1. GPPD could provide three sets of detector data, including Bankl (center of the diffraction angle range 6,= 150°),
Bank2 (6,=90°) and Bank3 (6,= 30°). Bank1 is a Backward Bank with the highest resolution among the three banks,
which is suitable for high resolution research. Bank2 is a Medium-Angle Bank, and its detector can avoid the
observation of scattering from the container wall. Therefore, Bank2 shows the advantages for the case where there is
a container (such as under the environment of variable temperature, external magnetic field, etc.). Bank3 is a
Low-Angle Bank, and its d space covers a wide range, which is suitable for determining the crystal structure of large
molecules or complex magnetic structures. Users can perform single bank analysis or multiple bank joint analysis
according to the experimental requirements.

2. Anindividual format data with the simple modification could still be available for relevant commercial software. For
example, users could use the data file for TOPAS software by changing the .dat format file to .xye one, deleting the file
title and using the conversion parameters provided for the other software.
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ERNERILN(GPPD) - FAFsCISERE

GPPD.-Diffraction-Histogram- for.S0-degree-bank, - RON0004079
S58..-73472-0.000800 - FXYE

BANE - 2 3575 3570 -RALF. - T334
2252.435011 0.,218312018% 0.0448170124
2293,.351985 0.21584865311 0.044983459073
2295.186668 0.2186613595%5 0.0448528540
2297.022817 0.2158362686 0.04487T07752
2298.860435 0.2190113754 0.0448887317
2300.6959524 0.21%1864823 0.0494%0660627
2302.540084 0.219361%4962 0.044992460452
2304.38211¢ 0.2195374101 0.0449426063
2306.225621 0.2322779301 0.045592524¢6
2308.070802 0.23841594654 0.0459029677
2309.81705% 0.2386102325 0.0455%213313
2311.764992 0.238801128¢6 0.0459396877
2313.614405 0.2385520248 0.0459580421
2315.496525%¢6 0.2391833081 0.0459764388
2317.317668 0.2393747206 0.0459948384
23159.171523 0.,239%95661330 0.0498013215%9
2321.02686l 0.2397578035 0.0498031c2089
2322 .883682 0.2385134814 0.0459738319
2324.74198%8 0.21125946381 0.04329155480
2326.601783 0.2114636249 0.043933100&
2328.463065 0.2116327253 0.0439506558
2330.,.325835 0.2118020528 0.0439682369
2332.1900%¢g 0,21158716075 0.043%8358441
2334.055848 0.2121410486 0.0440034068
2335.59230594 0.2123108304 0.0440210188
2337.791832 0.2124806122 0.04403860%59
2330.662066 0.2126506211 0.049490562269
2341.533785 0,213154508%9 0.04359725476

KITETIE]

IRZE




EANRIEN(GPPD) - FAPEIEEURE T — ditik
T,n = DIFC d, + DIFA d°, + ZERO.

The three parameters DIFC, DIFA and ZERO are characteristic of a given counter bank
on a TOF powder diffractometer. The values of these constants as used in GSAS yield

TOF 1n usec. DIFC may be calculated with good precision from the flight paths,
diffraction angle, and counter tube height by use of the ‘de Broglie equation.
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BRI (GPPD) - FRsCISEE Zerogg(Z218?

GSAST- 38 4 T DIFC DIFA ZEROIFI I3k, (H & H I
TEREEH P AR, Zero& B BEAZ? 12 [ ZEROHy2{H B /M !

T(K) Zero Refine-Rwp Zero Fix-Rwp
5 -7.1033 0.5036 46 3.897 576
100 -7.7053 0.496 444 564
200 -9.1573 0.7216 6.63 9
300 -9.5563 0.5809 533 7.31
¥&fi&Zero & ZE zero

—RZIAIR:

713,‘J ; Wﬂﬁ%ﬂ%ﬁﬁﬂﬂi&&%ﬁ%ﬁﬂ. BE5FmVELIRINEINIEE (BERKBE1

TiFNES) .

2, WEAIEBER, HFmiIERENZSZIMIERICE,

3. IN=8a01%it. DI, =EF(ERAATEARIIESE. RIEESINYESHEKRIR

z%:i?glgﬁﬁlﬁ‘éﬁﬁmo HAIRNEEBEREIRER), <=, BS, BH, A&
=HY.

FPACIBEIERT, ZeroREL#REH, ZerofMfg! ! !

B2 A0 A] DLRTE

Ron Smith, Crystallography Group, ISIS Facility, Rutherford Appleton Laboratory
H. E. Brand, et al. Phys. Chem Minerals 2009, 36: 29

B. Hunter, http://www.ccp14.ac.uk
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CW

TOF

— Diffractometer Constants

Refine wave [~ wave|1.5398000

Refine zero [~ Zero|-5.35958

Damping 0 — |

— Absorption/Reflectivity Correction

Model #0, value: 0.000000E+00
Refine Abs./Refl. [~ Damping 0 — | Edit Abs /Refl

— Diffractometer Constants

Refine DIFC [T DIFC
Refine DIFA [T DIFA
Refine zero [T Zero

11480.40

-8.93

Damping 0 — |

-19.58

—Absorption/Reflectivity Correction

Model #0, value: -0.419833E-01
Refine Abs./Refl. [ Damping 0 — | Edit Abs/Refl.




File Options Powder Xtal Graphs Results Calc Macro Import/Export Help
expnam | expedt | genies | powprer | powpiot | istview | ivepiot |

Lscom'{7lchange Profile Function x | SHPrei
Se Change profile function for Histogram #1 Phase #1 = -|
h# typeCurrentfunctionistypi 1 |
matmnwon to typoE 2 @ Default value overrides ¢ Current value overrides RS
Ibl ref nextvalue 3 it current Ibl ref nextvalue default current =
CW Gu I [23070 | 4 o| 33702 [ptec ™ oo o0 00 |00
Gv I~ [29820 8 _Jo| 26621 | stec I [00 0.0 00 [*00
ew  [18080 18080 | 15202 [ L11 ™ oo (none) 00 |00
wx r [oo 0.0 00 |[L22 ™ oo (none) 00 [t00
Ly oo 00 |438451| L33 I [086560  (none) 086560 F+00
trns ™ [00 0.0 00 |u12 r [001306  (none) 001306 [
asym ™ [500000 500000/ -376011| L13 I [002215  (none) 002215
sht oo 00 00 |23 r [0427%6  (none) -0.42756
6P I oo 00 | oo |fe r [0.00500 0.00500 | 5.000e-003
Help
-l

File Options Powder Xtal Graphs Results Calc Macro Import/Export Help

expnam l expedt l

; X |
LS E 74 Change Profile Function I 2ref O1)

profile function for Histogram #1 Phase #1 "
40urrent function is !

h# tylget function to type

@ Default value overrides ¢ Current value overrides

1 Ibl  ref ault current Ibl ref nextvalue default current '3_
ap r o 70 | 019570 |gzec ™ o0 00 00 =
TOF bet-0 ™ [011600 011609 | 011600 [ rstr ™ oo 00 00 =
bet-1 ™ [2160e-004  2160e-004|2160e-004| rsta I o0 00 00 =
sigo m [oo 00 00 |rsca ™ oo 00 00 b—
sig-1 = [328.45 348.45 31903 | L11 oo 00 00 h—
sig-2 ™ [38.03 38.03 5780 |L22 r foo 00 00 h,—
gamo ™~ foo 00 0.0 w3 r oo oo 00
gam-1 I~ [5.34385 5.34385 1420 |uv2 r oo o0 00
gam21~ foo 00 0.0 13 oo oo 00
gst ™ oo 00 0.0 L2a oo oo 00
gtee © o0 00 00 |F% r [000300 0.00300 | 3.000e-003
Continue | Cancel | Help

= o8N



—Hist 1 -- Phase 1 (type 2)
Damping 0 — | Peak cutoff|{0 00500

CW

GU ¥
LX I
asym v
stec [~
L11
L12 ¥

0.337024E+03 GV ¥

0.000000E+00 LY ¥

-0.376011E+01 shft ™

0.000000E+00 ptec I™

0.000000E+00 L22 ™

0.130596E-01 L13 ¥

Change Type

-0.266211E+03 GW v

0.438451E+01 trns [

0.000000E+00 GP [

0.000000E+00 sfec ™

0.000000E+00 L33 ¥

0.221467E-01 L23 ¥

0.152021E+03

0.000000E+00

0.000000E+00

0.000000E+00

0.865602E+00

-0.427561E+00

TOF alp I

sig-0 I
gam-0 [~
gsf I
rstr
L11
L12

I .

[~Hist 1 -- Phase 1 (type 3)
Damping 0_-, Peak cutoff|0 00300
0.195695E+00 bet-0 I~
0.000000E+00 sig-1 ¥
0.000000E+00 gam-1 ¥
0.000000E+00 glec I~

Change Type

0.116092E+00
0.319028E+03
0.141973E+02
0.000000E+00

bet-1 [
sig-2 v
gam-2 [~
g2ec [

0.216000E-03

0.578003E+02

0.000000E+00

0.000000E+00

0.000000E+00 rsta [

0.000000E+00 L22 [

0.000000E+00 L13 [

0.000000E+00

0.000000E+00

0.000000E+00

rsca [ |0.000000E+00

L33 [~ |0.000000E+00

L23 [~ |0.000000E+00
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