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IrE LA B . — A BB 22 SR AT R S, R LR OB Rl A L R, IR AR A RE RS PR R R
FEW LGB AR JE— BRI R IR 2 5, TR T AR 21 o iy 2 B 0 A 5 B

Ny (10-1)
L=

B 10 o 2 AT S0 T 0 A LR 1) 22 R i S i)
Fig. 10 Multigrain XRD method in the DAC and typical spotty diffraction pattern %

BT, Z AT SHd AL T & o B, SAT 30 A0 4R S0 e R 2l i HIZ R o BR T 3050 E A IRIHE, 32
TP ERAT R s o B R SRR R R R B e, AR oE e . BRI, &R 2 AT S A — S bt
SRR N © 2uE SEHH TR IR ISR A 0, 7R RS0 T A R AT S B — e A #, Li Y
F SO IR AN DAC 2 AR 5050 A 5 T 554 A Z2 5 1Y) B-Ge, I 2 155 i PR 4 Al 22 S 07 5 S 36 45
W7 B-Ge 76T/ st B b 9 2540 A8 AL DL S i %5 BE e A A8 Ak . XF L RP 7 ik AR 25 R, T2
An AT SR B R EL A TR 0 TU A B RN S M, LA B 0 2 R 0 A EL A EL R TR 6 RO R E
2.5 RFRMENTH(RXD)
DAC J& — P B ih [ 77 25 &, W ki o ) R B K, 3 BTk B O g 0 g e/, aniEl 1 e
TN TR I oy FdR /N F] oy Z [BIAFEAE N T 22, Bk B3 N 7 1853
t=03—0 (3)
[T Il %
op,=(03+20,)/3=0,+1/3 4)
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TEH M DAC R 5T 8 b, X B2t DAC I #85h J7 ) A S5 24 i L, RT5HDEHRN DAC il 418
O T H A, 8RR R Al AT S BCEAT AT, W 12 s o FEIX RS AL, ARG I X SR T 1) 8 6 )
R, AETE LT X LR TT 1 IS T 850N, X AT S8 00 e 0 BIR ) A /I8 I8 A2 T i) B 3, L 00 380 )t A% 17 A2
RN o R T ARATRE B 0 DR 2 T R R AL A R A R A o, A AR 14 22 B )
HGE, ELRE G TR ) Tk g, A 5 2 0T 0 R S AR IR MEAY, A I 22 B ) — B DAC 256 4 A3 ik
BRI, 20 H42 70 4R4X, Kinsland %51 E YOI 1] 51 A X SF 2B AT 17 S5 S0 8, e 22 B ) A — A
WAZTTIA BRI 2R T ELH 97 9 S5 £ o e B9 1A P SR A . 2R, Singh ZE0 19 38 1T 2k iz
AR, TECRERN b R T AR KR ) 2 F T B9 RXD HOR

Sample chamber

Incident X-ray F
=)

Diffraction

Sample chramber n
Bl 11 DAC FESTESRIINART B R A 12 DAC %liin] X SRR B
Fig. 11 Stress state of the sample in the DAC Fig. 12 Schematic geometry of conventional
under uniaxial loading XRD

5 ) A R ), A2 AT S 0SB XS DAC BT 51 A, 5 e i A s — A A
& 13 SR FH BB B VA 9 RXD JG K o H Bl 13 R, 78 DUE SO0 A 5 007 SO o 22 8] e f1 1743 ¢
(HEZR) Mg DAC I, R LSO Jin 4l -5 1T S vk 2 a9 e g o £ 00~ 90° Z 1R SR IUAN [y #8917 5
155, P4 B RE G R SR 28T B 0 AN AR R o R AR AR R AR BRI, X 45 R 1Y TS E (kD) , AN )
',l/ﬁ{ﬂ B SR N AR A E A e 22

&, (hkl) = [d,, (hkl)—d_(hkl)1/d (hkl) (5)
A dy (hkD) RAEY AL SRR, 5 (1—3cos™y) ML R R
dw (hkl) = d_ (hkI)[1+ (1 —3cos’y)Q (hk)] (6)

R d(hkl) 9K TR 03 oy T B8 T ) B, RE 53 OQ(hid) S 40 25 BRSNS T 734 ¢ 11 EfL i 59 1 T8
BT o i C6) Al A8 B RN 175 1) (= 0°) AT # d, e /N5 AE /N 177 18] (g = 90°) 45 F4 d, Fi
R Ty = 54.7°IF, MASHK TR I3 o3 T B A RN EE d

Transmission X-ray " %
i (& ; ,|

y i _ . \ In01dent X-ray
Diffraction '\ Diffraction

n
(a) y=0° (b) y=90°
K13 R EDXD K& DAC f2 i LR
Fig. 13 Schematic geometry of DAC radial diffraction using EDXD technique

RXD AT LR A A s, aniEl 14 s . MA@y RXD — R KIT M 45t DAC, k4l

NG X 55 2 sl i % — A /INA B . AR R B A OB S HEAT RXD B, F - AT D0 45 2R B — 4437 25

EIME O & & Ay ARy, ik DAC AT S HER: , 5250 A X 7 5 o MR ] 14 v B9 A3 S JLART, B A1 5
TR T 187 F) o £ RT A 3ok 775 5 R 0 RATT S 4k 1) T oz o B

cosy = cosfcosd @)
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14, B A GRS a1 e = 0°, T E
F A5 gk Fo = 90°, th=l(7) %
6 <y <90°,

RXD #2447 DAC ke i 19 B 3 AR AR 5
B, 45 B RS N A RS, BT RIS 5 A A £
AR LU S0 R ]y A 0k 45 0 1 5 1 ] 2D detector
B b, (hkl), M4 2K (6) HEAT 2 P 10045 T L A5 ) 4 3 14 @R AT LR S
O(hkl). S T B & 1) 5 6 A R O(hkl) Dok Fig. 14 Schemati.c geometry of DAC radial diffraction
B T KT b4 6 51 60 BOR, Q(hki) ) B using ADXD technique
(hkl) 846 o FR G AT LA S A4 R 9 0 45 1) S e M B A, AN ) A B A5 0 S (R AR G 5 B B 7R T 22 4
B 8 8 0 B I, 3 4 5 19 S B L AT LR R ) A A AR R AL RS AL O =X (6) TT A, #E
=547, d,(hkl) = d(hkl). PICTEAEF KR 25 AF T, @ RXD 1] LAAS 2K s i R A8 75 #2222, Al
X F K S50 0 AT L ARAS B i R T

3 BSRF SE#T8t%uh

1993 4, 7 BSRF #5 T [# N 45— &1/ 5 i DAC 75 JEAT S 345 2, A BR B BILIRH 75 B 50 46 3 45 b A7
Il Fof 5 R FPRBR o 1996 4FAE SWIA JEH Lk b7 1 n] 43 3L 52 A g A S S il , SOl 5 AT A
ARG 20 STae vl & e T AR DAC DL KA iE ML il A in 2 2% &, @ sr 17 U6 B 4
W RS, S T DEEN A A bt . 76 SWIA L b, 8 K-B RES T ASCMRE, 745 T
WA — I OR R LGSR . 528005 L EDXD #EC ) FH P IR, JE4RA5 T BN 28 — AN &5 i 0 R g )
AR S R AT S EEC Y 5 & B B Y AR RN S 56l A 57T 2000 AEAT], B 24 BEPC 2% B f =
B R CT A AW2 SR EEFE B RS OG . S28 35 L EDXD MR, JEE 4 K e T ADXD. OGRS . B
S5 . RXD . R 2 A9 56 45 52 56 4 R, 7E BEPC ) 45 48 5 & JH s A7 B =X R A7 /5 e Sz g (89341
& 15 2 T 4W2 = 4kl 2 R G 09 A, R ADXD #525K,

) Y )

Laser heating | | Fast loading | | On-line pressure Hutch
system system measuring system

K-B mirrors
Monochromator

Sample g—;

; 4W2
stage g’j Wiggler

2D detector Adjustable base

Bl 15 4W2 EELuE FER G

Fig. 15 Schematic layout of 4W2 beamline and station components

3.1 4W2 SEZUERIR

BEPC II ff /7 38 1o ik i FH A2 04 4 AW2 Ay i e S 50 i B (4L [R] A5 4 S 6 U, 4W2 Ry B028 & N 194 A
PR, I 11 AR, R R 14.8 emP . #ERL AT B AT 7E 12~ 120 mm s Bl 9 A8 4k, 7E [ B R 18 mm i
HEEREA 2R 1.5 To AW2 SR 2 AR #E 2 0 2651 1, 78 BEPC Il TAERERE N 2.5 GeV., 4W2 Wk
[ B A 18 mm B, BT 2 43k (%) [) 25 5 S 615 (U RRIE BB B 200 7.5 ke V.o FEAFB IR 250 mA BT, $2 4t
B G B 7RG T RE B 20 keV 429K 10™ phs/[s +(0.1%B.W.) 1. &l 16 Jy 4W2 HLIERE 4 O B ADOGRE
G3AT .
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H1 T BEPC Il &5 — OB, AR &S ETE 106
100 nm-rad f4%, AT RDEIRHAHRER . £ BEPCII s
H AW2 SRS AL TR e S
o, =1.03 mm, o, =0.124 mm, o', = 0.332 mrad, ‘i\°
= 3L
o'y = 0.060 mrad. WK HCHS MR 0
RAEVEREZ B T AR KFR £ 10y
32 4AW2 LIRS £ w0 .
4W2 S L BSRF I 3R 3 13 8 i 14 1051 I ST 100
WL, N 1 s R R S ol 4 Te A B B i AR B Energy/keV
fif, JER 280k 2 RO FL AW S T S . IR A 16 4w2 HLERREPRAO I 3
FEEE TR A BRI KB BERE. B17 R Fig. 16 Spectral distribution of 4W2 Wiggler
4W2 LG .
K-B mirrors
.. ¢ Monochromator
Sample position | |
Jon ]105 mm
fo | v |
18 17b mm 15 52.5 mm O

Bl 17 4W2 IR DGR
Fig. 17 Schematic layout of 4W2 beamline optics

LRSI C &k e T 2R RAEFOR, WG IEIR KU A (Zone plate) . Kirkpatrick-Baez
(K-B) REH . Z 257885 (MLL) Fl&E G473 535 5 (CRL) 4, REDLHEAT LU/N B9k 79, K-B
SR AT PR A [ A TR B — 0 — S5 A B BRSO R b, A3 i AT KO AR O R A R
AT, i A RE R AT IR LD B AR, i H B R A R AR, PRI R IS T e X R AT
BT L. 4W2 SR ZR A 100 mm K 848 48 55080 791 T 45 4% BR K-B B2 XHES, A 543 T 38 2 HLA
JESROESY IR SRS | ) NS D= TR 0= e o A S s 2 N 5 R 3 S O] A = o 0 VA = 11
ATLAJAEE . T 4W2 DGR RSTFE K- J7 1] L 2 B 5 I RAR 22, BT LKV SR LA T iE, DAARIS 8K
PR L

K-B R ARG R H U, RADEHER KN IE S (FWHM, AR) 56 R o, WIEE £ R 5E
VAPV & BRI ZEPS

Ah=235D0 £,/ f, )

e D i 5 P -0

N

D= (ZU,T’) +1 ©9)

K s' = o /f,, o BT HIIEIRZ . X9 TH, Yo 5 s Z A 1/10 B, D 3E0E T 1, R AERUE
B2 BARCIR A, JEBE R /N E BRI T AL L/ 5% BSRF 25 [A] BRI, 4W2 gk ied, MBI S o &
FE S B A 29 18 m, 80 s AR K, W op 8 JLANIEE LN, W) D o] DAHEE 1o orp R 1T PR 3 0
— BB FIRR SR A 22, R I RE AN TR 2% . 3% 50 0 sTaRIR /D, oo B E B Z B TR
KGR, H TR A AR T AR G 1

KRS i % K-B M5, vl AR SC 0 7 R 8 5 i &, R8T % M DAC = AT ST .
JEN IR DAC AT 5t F KSR T ) W Air 5 o S H I O0 T, % B DAC i FR AT S v, 7K1 A e B 4 16 4 31 o
130 1 235 mm, AN AR LR 139 2 1 F1 76 & 1, FESOGINE DAC 7 9HE BT, 7K -1 1 5 £ 1R 43 5]
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Sk 180 1 285 mm, AHI (45 LR 100 = 1 #1163 = 1., 7€ BEPC iz4 1491, 4W2 IR K/ Ko =1.024 mm. o, =
0.264 mm, £ A5 4R T 10 JE 1% 25 1 BRAR S 00 T, AHR. 09 B8 113 FWHM 28 17.3 pm(H) x 8.2 um(V)
CH AT ) A1 241 pm(H) x 9.8 um(V) GEOGIMRATSS) o SEBRIREOLIES K-B 45 1Y 11 B 152 25 F1 25 A
R RALRR B G, TR R TR THRAE . 18] 18 125 1 S AR AR A MO R AR 45 R, JKF- FNae AR HR
435120 140 mmAl 245 mm, TEGE T RN B9 ST S S 06 b, SRAR ARG8T LS I A A 3R A BN
JERE . TR ARSI e A3 A G HRGE ) BROGEHFLAR BT, DLk S B AT B B b i R AT IR

(a) Horizontal (b) Vertical

| pesdessss

-----
I..

Intensity (a.u.)

Nl

S

=

=
Intensity (a.u.)

—T

—

peressseses X  *masssessass

20 40 60 80 100 120 60 70 80 90 100 110 120
X/um y/um
K18 K-B AR ADLRETHAS
Fig. 18 Micro-focusing profile of 4W2 wiggler beam

TER AT, 4W2 KRR R Si (111) B AR A 88 47406, BE M5 Fl A 10~25 keV, HE
HHER R 1.8 x 1070, SRR PEE1MY K-B Bilt, 78 20 keV M50 A S M 4L 2.5 mrad, AN #2029
10 prad, BLHTFEAH A7 PR LR S 200 mA B, B 5 b 32 4L 1 58 5 29 10° phs/sP. 76K GRS, I8
# K-B B A A, O SRR 0ok Tl s, A R — B HL 35~40 keV

25— ARG R S A 11 BRI A B o oA 2 [R) A7 5 1 240 B, AW 2 288 3l AR 2 41 0 15 1 S i R B /N 18 o'
BE, BPAECRE, SEAT BT M T B4 S I A T Y BT,

33 W2 S E&MSENTS

4W2 £k 3l H4¢ EDXD fil ADXD W R 7 G5 X i gk 01, Hul R 2R G —Fp#iX. A X EDXD Jr
2 DL S I AN AE SCHR [33-34] R EA TRAIN A, AR SORFEFGR

HEHE 4W2 1654375, i s ADXD 5236 %6 £ 20 keV /BN AT G0 RE R . 5230 K B (0 2% 5
A2 B AE A7, SR 5 R Ze i Mo AW IS X BB S HEAT AR E o A6 5 RE i 04 o RS SR AR TOK o
G, FETKF- RN 2 B 1) 8 T ) AR R G 58 A, R R ARER AR B ) O R BEA T A . A
i PE VR G I 7 1) B AE K-B A 5 8, 38 e % PO i o AT SO B TR DU SR R 0, TR 2% A T O
7 1) AT LARS 2, DARKCAS BRI 25 5 R i (] 04 R B, 8 NS [R) T AR ) DAC RIS [R) 0 508G B 225K . AR AR
TN 2% 5 0 ) B P B R S O, SR SEARERE S 0 CeO, A AT SR, FH G 5k 1 16 BE LA K2 A6 1) i o L
PEATHRAE o — HLLL L ERAR E S8 05, SRR | R S RT3 04 6 AN SOV PR BCAE , 75 ) 75 2 BT
AT HE B AIBR A2

51 19 i BSRF 75 3l ADXD RS0 SEW I o BTS2 36 0 A7 G P ] R DU 45 : MAR-345 5845 0 45
W #% (IP) Fil Pilatus3-2M R Z FEFIHR D5 (PAD) . —MIE B0 T, B3R AT 5k A PAD, 54L& 177 55 Fil RXD %
FH 1P, MAR-345 B3I H 42 0 345 mm, 8 3R K/NR 100 pm. Pilatus3-2M A HZITH 2 253.3 mm x
288.8 mm, R K/NK 170 um. 53 41, Pilatus HLAT PRS2 H DI RE, AT A 1] 203 00 w8 R A 5 D0 2

s 2 B I B B B T ADXD R G 4r HERE T, Hofm 22 20k A A BB RE AT 95 L A
S B S B A DA BRI 28 1) 2 8] 43 3%

Ad (8d)2 (Sd)z (Sd)z
— = — +|— +|— ( 1 0)
d \/ d monochromator d divergence d detector
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Pilatus3-2M

“2 Saniple stages
L i
o |

;’. _.‘;-__.f-’-""«'—-' 3 /." “5
T A

K19 4W2 B IREuiT KRG
Fig. 19 Photographs of high pressure diffraction apparatus with interchangeable detectors

SR Si(111) M P 2, 78 10~30 keV S5 Bl N BE A HERAR A Sy 1L 8] 104 B4, MR T 5
TG0, X0 35 25 1 BTIRAR /N o A0 35 194 2 1] 43 B IR T D 28 445 38 DA BRI i 5 0 5 ) 7 3
AW2 TEH B AT ST T, AR K ISR B 1) A9 A R B2 R 1.4 R 0.8 mrad. 7E 44 #5007 &
AU DAC FF# 60°HYT5 I T, S 1] MAR-345 Fl Pilatus3-2M B, 7647 59 55 £ B9 1525 Adld 298 3.0 x 107,
WA T2, v LU AR #58 LASE =5 R Ge i 43 WEBE 0, (EL[) s 25 4 /N S A (R 61, 25 2 o A 0 40 1 A
FE . WITERERE, BTN K BUZ W b i S 500 ok B r RN 2R ol Dol sl R AR %
PR B, (AR R /NSZ B — 2 MR, 488, X T DAC 5256, 7786 B2 51 i 117 5 06 e
Ta IR AN A

FHXTF EDXD, ADXD AJ AR A5 5T 5 5t dak 09 A7 S 808 - (HAE ADXD R GeHh, AT G % A 25 5 i 47
{55 295, PS50 FRBE A9 220G S /E 0 75 IS B R 0 #8322 i . TRTHR I 28 AR A5 1 2407 6 RIS mT DAGE 2
Fit2D 81 % e Ry 437 5 6 3 AR X A7 5 A 00 — ZE 3% 42, T ORI S AR 22 o T AR TS gk b B, o 6
EDXD F1 ADXD 52 5 £ 45 Y b 38 7T 225 SCiik [33], i AN FAE TR 44
34 W2 S EZLUM B RATH

R TR, 5 B S AT 5 AT IR A EDXD 5 i, T LR Fl ADXD J5 i . B ADXD A% i 5
5K ADXD 584 M IR], F S0 46 o 7 B0RRE S 7E KT O e sh, aniE 9(b) firaR . SRR 1, 4W2 Bl
F14) VO o TET SR 000 25 8 T B Y PR R AT B o B BB R DU 2 Pilatus3 BLUAR B R AL L AR KA,
RBP4 7= 21 1) 8 W X 35 R S 6 110 Bt A0 G E A AR AR R, A1 b B 0 T S5 308 6 FH 1R A MAR-345
BRI 2. S0, ML Z T, MAR-345 (125 [6] 4 Pty B i — 8t

SR T ARAF R A A B, SRR AT S AR A — R TR B SR AR L R, RR R Y Z OB AR
DA KX B WM PR R AN A o FRARL A B AR R S TR IR N A BRI, (L7 S B R AR ME SR A5, DAC 5256 il 1
FEEA FU AR A A L 1E 5 A B SR S BORE . 8 A GEE HL A /NS LT, AT g A K A A R
R G B 0 3 R TP RIE X5 3 ok Y 23 1) B A R )
i, MR HE 5 £ B A A8 Ak nT DL H R 5 E R ] w0
1 BE 1) 527 6 A FRURN W AL T B, 4 B e ) B A 3
FR ] T B A 9R OE 5 7E X BHEROBRER KRBT,
A 356 FH A /I 0 B AU, B AR sl R P R 2
B ST 2 5, DRIERE i 1 32 SR FRAN AR, R

Rotation axis

WL i T AR B 1 Rl Sample chamber | Sample

T 3 O R B E A T B R 5 K B 20 AT X A2 PRI TIRES,
TN R LR B e R R 305010, 4% Fig. 20 X-ray spot, sample and sample chamber in
B FE w—=a0°F, X 52475 4R T L SE 1 RE R, B single crystal experiment

BRI IR AP X R BT 2, ATE] 20 R
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4W2 {5 Hesli & 8 T 2T ADXD 1Y i e B0 AT 5 B R B BT 4w2 T ROk, BV R i
PROR AR, AR AN A 1 G B AR ME IR B LK, PRI B AT SR SR B8R HT/NRE RO B X . DBER
IN—PB R 50 pm x 50 pm, FE 5L FE K5 1) B9 R SE I HFE 20~ 30 wm, Y 5L T 1) B9 R SE B SR AN
F& o RSB ICA R K-B A&, S0 85 4t i PR 680 Hy DU 70O R AR 28 5 R DR C BN, B
PO RE S o XA AR I T BB, (B A AR L T B ARG IE, DG 40 A AR X A, (R
T HBEOCEA BN A, RGN PR RS . BE, ARG SRR, X bR i E R K
AMARFE S . 7E— 2058 = AOGIR b, & R AR AT 5 SE U0 B ACHRAE S R O R e i AT

B XRD B R S0 AR B . e T XA, TR SR A 1Y w R B S BN AT i 2
TR, ARAFATH A0k o PR AY 58 DX AT LAPPAS B S RE S R 06 IR | e SR 1 A M D
Je R a5 IR AR BE 45 . SRS 2o b A, 78 98 X 88 55 0 e BB, Dk e i b Kk AT or Be
ARG, RS — AT S B o X AU B T E S SRS A A AT AL AL B . AE AW2 PSR AT ST SE G

Vi DA B £ RS Rl — FREE —30°~ 30°7 il N, FRAD T4 09 20 KB 20, SE gt R v ] 3R 45 30 sk
mn T AR o R R R AT S R — N S A I R, T A A SR A Y W] 255 SCHR 39401

SR I % T H T 96 2 XRD 5356 9 Js— = = |
§CfF HPSXD, (IR IE SR BH . HAME | e

3o RIS B8 DL K 45 b BN . R R IZ 3R pu
R T B 50 R A SE g ok AR, A T R AR
— LR ST BT bkl ST 1] 21 e R BRL R XRD
SCI AR Y FLE . B X DAC PRSI 4
F14) BFL it B ot B R Ry 22 A B o R 1) 17 L, K !
5 0 & e T AH L B B d A BRER S, v DA AL £ = [
A B AT S A SO R A T R PR Al A EREY 21 TSRS, XRD () HPSXD % f ik

5% AT SRR, = B AT 9O % 2 57 3] Fig. 21 Program interface of HPSXD for high
DAC B . A T JRAHIR AT RE S WO RTATBEA, 36 pressure single crystal XRD

R KB 5 23 [ L, I FH DAC 7 A S &K
AT S ok A o Sk T B A T S A DAC, FE
Y6 K A T Bohler-Almax JEfifi- 2 #4544, f Kok
Ak 90°( 5] 22) o 4 WA Al 5868 5 A 4 2k i1
XA 7 2, ARG 0T AT S AR 09 L (HXT
PR il 1447 BE A AR = R ZE 5K . BSRF i
T G ST 169 DAC TE L, 76 38 0 % 822 Bohler-Almax BRI WC XIEEAER
DAC %ﬁﬁtibuT%ﬂﬂEEﬁﬁ%ﬁFﬁﬁ%ﬂ@IﬂﬁEo Fig. 22 Bohler-Almax diamond and assembly with WC seat
35 W2 S ELMEREENTE

TE AW?2 5 5 S2 56 0k 47 i RXD i &% Al 7 EDXD I ADXD P Fp A, 18 23 fif 78 /& EDXD
B RXD SCB L, G  E WA 7 frs o IR R X R AL DAC, 38R HIXF X P 2B 3 1
BRI, G4 JE g s AE AR . 40 K-B R RENZ 0 X JTZ M DAC i iE A, i i 34N
PR 0 4 WAy 2 8 2 3k BROREAE i, O LA X5 G NIA b T R0 Fa o AT 515 5 H s S R R0 25
BRI, AT 5 fR 203 5 B 2 AE 18° 4 o

g, FEREA R TR, DAC 8 A S 2 R 59 4k e AR 0 - o e e el AR w A, AR AR L FE
0°~90°Z [[] o Yy = 0], I 75 21 (1) &A% 1 28 % N7 5 KN 777 [0l XM = 90K, 4 1 A8 Xof 1 e /1
375 1) 5 HAWT7 57 18 A4 0728 X B T3 PR S R g b 22 8] 2y = 54.7°mF, 6 R ER K HOIR ST /Y df A% B
Af o RS AR A B, B R T AR 2 0 A B[] (30~ 40 min) (4 I 1 BE UG PR B AT ST, LAAR
UL )5t R AT DL Z2 s AN T, Bds >k 4R I [a] — 84 10 min,

Diamond anvil : Glued

WC seat
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23 4w2 £k EDXD 8 DAC 2 [RTH R4 (a) g = 0°, (b) y=90°
Fig. 23  Photographs of DAC radial diffraction system using EDXD technique at 4W2 station: (a) ¢ = 0°, (b) y = 90°

i 3 RXD {2k (14 7S [R] & T 7 S5 KR e /N 7 22 8] B A7 SR 8500, o] LAAS 2R R ik R 40, Jis P o
B AR 4 ] S R K RO S R A . R AW2 BE R A EUR A ST Y T 4 J8 Os Iy MR BE | B
TR E 45 P R, & B Os (10 i AR 58 58 B 2K F Mo, W, Re 25 HoA Al 5 4 43 J& U2 1) FH 36 301 4 AR 38 % 1
B NaCl B R Sy PR AT 70 5%, 3 o 0 i NaCl 78 AHAR R 5 A9 R AR, & BLAE B1—B2 AHAR f5 2Z /i 22 10 11
b Ar K, T B1 A% A5 2 B2 AHAY I B AU BT, 250 01 2858 T IR B HR %, 2600 ) 3L T 3R pa T4,

PO IR AT S S L B AN 1A 24 IR . BREEGREIEN 20keV, 285 K-B SRR EANME S A DAC,
PRI 2% 5% ) MAR-345 A% b . 5236 3% 4> 5 DAC, T /b X 54 28 o S48 5% A= 5 2 i 1 569 75 i,
DAC W) 6 57 B AE K- J7 1) i 5 R B o, THORAS iy

COSY = cosacosd cosf + sinasiné (11)

s OO A AR SO Y, 6 D AT S AR BRI S AR Wi B T5 AR o AR R 17 166 = 0°, FEdR /N )
Trlas =900 p T A B LA, 3l C B AN BEARAT BT I IR, (H IF AN mi B B Ak BN 2 A 2 R
H A C AR ) AT SR BOR, A AW2 S PRER Fooh—Se R i A R A P2 o L 5 B AU R AT T W 5870,

=

[ 24 4W2 £3ifi DAC 2T R4 (ADXD #3X) : () it LA~ E, (b) RELY R A
Fig. 24 Schematic geometry (a) and photographs (b) of DAC radial diffraction system using ADXD technique at 4W2 station

3.6 EEZWGHALMEBELITS

75 DAC 5 5 25 JERFFE o, 32 SR FH oot 03880 st s AR o R S 4, 33 19 4 A 285 4 T ot
DAC 1 RF i T3 A R TR B LT3R IC 2, B 32 J TS5 M AE | AR P Ak 4% R p- - TR
FIRERSE . R DAC H5 AR FL AT B0, 74— i FRZR il %07 LU T4 S 4k, 0% i DAC $ R
FIXE A 2, T L 1T R G 5 R 40 5 A0 &, A REEAT i U o5 R JEUE AT S0 o, I 78 K 2 %%
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High Pressure Diffraction Using Synchrotron Radiation
LIU Jing
(Institute of High Energy Physics, CAS, Beijing 100049, China)

Abstract: Synchrotron radiation source can offer wide-spectrum, high-energy, high-brightness, and low-
emittance, which has been widely used in high pressure research. Among the X-ray techniques, the X-ray
diffraction is one of the most basic and widely used experimental techniques, and is likely to remain the
dominant application for high-pressure research in the future. Here the unique properties of synchrotron
radiation, the basic composition of the light source, and the concepts of beam lines and experimental stations
are briefly introduced. The high-pressure X-ray diffraction based on diamond anvil cells is focused. Various
diffraction methods are explained, including powder diffraction, single X-ray diffraction and radial X-ray
diffraction, as well as the combination with the laser heating and fast loading techniques. The equipment
configuration and the capabilities of the high-pressure beamline at the Beijing Synchrotron Radiation Facility
(BSRF) are also described, including the quality of radiation from 4W2 wiggler, X-ray micro-focusing,
various diffraction methods and newly developed techniques. At last the opportunities brought by the
construction of High Energy Photon Source (HEPS) for high pressure research are prospected.

Keywords: high pressure; X-ray diffraction; synchrotron radiation; diamond anvil cell
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