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Abstract 2014 is the centennial of X-ray crystallography. Crystals have played an impor-
tant role in our lives and in the development of society throughout these 100 years. In July 2012 the
66th General Assembly of the United Nations declared 2014 to be the official International Year of
Crystallography (IYCr2014).

The discovery of X-ray diffraction by crystals has had a profound impact on science and tech-
nology worldwide. It provides for us a distinct image of the arrangement of atoms or/and molecules
in crystals. The development of X-ray spectroscopy has made it possible for us to understand the
laws of atomic structure, and thus to identify the elements in all kinds of matter. In this article the
greatest events in the history of X-ray crystallography, including the development of X-ray sources,
detectors, experimental data analysis, and experimental methods are reviewed to commemorate the
pioneers who made such important contributions to science and technology.
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Dear fellow crystallographer,.

This is to communicate the excellent news that the United Nations yesterday declared that 2014 will
be the official International Year of Crystallography. The initiative had been proposed by the
International Union of Crystallography and spearheaded by the Moroccan Crystallographic
Association. They have worked closely with the Permanent Representative of the Kingdom of -

Morocco in the United Nations along with helpful support from a number of delegations to the United
Nations from other countries. The JUCr thanks the Moroccan authorities for the help and cooperation

extended to us in bringing this proposal to fruition..

The declaration of |YCr 2014 provides all of us with a wonderful opportunity to sustain and renew our

commitment to this outstanding subject. It has brought us together, whether we consider ourselves as crystallographers; or as
physicists, chemists, biologists and materials scientists who work extensively with crystallography and its related techniques..
Ours is a very old subject, which shifted its emphasis from a study of crystals to a study of structures over a hundred years ago.
Today, the subject is poised towards a study of dynamics and properties. All healthy scientific endeavour can recreate and
reinvent: crystallography is a meaningful example of this. | would like each and every one of you to use this opportunity to
stimulate and ignite an interest in crystallography amongst students, scientists and the general public. -

The declaration of [YCr 2014 by the United Nations is the finest endorsement for a subject that has weathered time and tide
and continues to thrive. It signifies that crystallography has continuing cultural relevance and, in the end, this is the only
justification for carrying out science in this rapidly changing world with its political and social flux and constant economic

variables..

1 will write about |YCr 2014 in more detail in the IUCr Newsletter but, in the meantime, | would ask all of you to participate in

this happy occasion..

Gautam R. Desiraju.
President, International Union of CrystPresident, International Union of Crystallography.
allography}
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beEE = RIR P RS CIR 2 101065 . Elbs B Xk
HH B FEOEKR R To s, CE3 6™ XS
. 2EMXGFLELFELH PAEE, HH 460 X5
55 G X S £% FEL %6 & UL Je R 28 Fn s 06 0l 1F
g AR, 2 & X 2% XFEL 46 & 1 R it
WA,

3.2 M

1916 4R FEFEFN G, 1917 4ERRE, & E ST
R BT XS ERAT R A, R, AT
A R FH B IS R 2R T 37 X G AT S 5 1) F ok
FEOLIE 13), Bskhbr b —Fh 2 ZEHMI2s, 43
5, (HEhEJERE/N, REEMR, (8 HACEZH,

SRR PR 2, H v S5 40 e TR B
M, mEsERAEE R, HIESME, Bl
P Sy 5 4G I F B A1) 12 b F T R P AR e s £
5 5eisnh,

1945 4%, B EWNFFE S Friedman k2% T 5
— 5 R FH A 0 2 0 R XS £ 0 BE Ry SR AT S
(S0, 24 FH RN &8 2 5 R S ey, &
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B 14 222 Rz

&R R BRI g5, B HLSE SR P R 7R
19284E % B, A5 HG—Mitsas, HEEIAE
REEE, DopiE K 322 i AR kL
FRIRER AR FRUFIE, ANREHATHRITEL,

IE PR THBCE AU TR I, & — P
t A il B 5 0 4 v B A TE L O AR B R T HR U
av, AL BRI B, FHARIER {52
B W oo o JBE R B A B R T U RE R . AR 72 Y
FAARE, IERCTHECES AT LA S A i sl A Fn 2 35
SEPRIEA . FERE & 4 PR LR M e A AT
W, Aark, Har X SHgamlss 2 R H
IERC TR PRI AG 2 AR BAAR 22 FnPAR 22 09 2
22 ELLE (UL 14), DASRAS 5E KA A 2800 00 1 AR
s B R, r B R Es A (RE S I = A 5
X BB fRE R, B T De HAr—4
W ARPFmNIALE, (B PERK0.1—0.3 mm, f{E
B PERALT 20%, ZhAJEHE /N 10°cps, i
oz (] A AR

PANal (T A AR DN - I 2% 32 22 HH DN ok
RIS A A . HAT, [NEREEIIES ()
J2 (R 2D RS R X S 2R AT 5 . B0 S S 08
PP AT HIAS I 2% 2 — (W B 15), 5 HIRY TN B
K ERTELS A =2 TEHLINSRIR . AL Lk
. ISR, BRIy B SR RS TE 70
K XS BA 1R & Y & 28R (00 100%),
mERE L, EHAEGK, TR Rs) hE
TEEIR (Y 0.1—3x10°%), (g AHRHE R, BrEhe
BOWRE N ZE, YIA40% A,

RE &40 MR B A I 5 2 - R R 25

4H3€ - 3% 20144 123

BE15  [IRGEIIES

(HLIE 16), - 0R BN 25 HURE B o0 PR L AR
MEsKLym— A2, WILINIREENS . 8@

W FE X5 2 RE 1 & 1 2 SR M 2% A5 Si(Li)
PR &5 F1 Ge(Li) &M #% . Si(Li) M2 7T LA R AR

MV ARRE R X G2k, T i 200 B R0 & & A T
BN A RERY X BT Ek, S A BRI 2% A BRI AL
REZUL100% , RERADPERME2% 4. BRIk Z
S, BIRALATUER . Biih EFHR AR, wTH
THCEM AT DU, TR AR RE X AT
2 ,E.*’Jf’éﬁ%, RIS, AHRE R, 5

E16 S pkiilles
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PRI 25 A Bl s s TN THBUE AR, — R AE
10 cps (2, MELAMOR, b e RESE S AR5
FRPTONE A f S/, B A2
MEAs A TRERERE S PR, —REFERRE
H, L +24, HTHARNHEY, WA AFER
L HMN,

BEEFHAHARANW R IR, PHEZAERER Si(Li),
e 24 HPGe S5 £ 0 25 Fr) 2 Al B R 461 HH 1 22 37 Y
(O S5 RES I E- N (T EX T & S 731 E - I & N TIE N
Mg, AT S IR, AR 2R,

20 22 80 AR ARAN 90 - AA, HIFL T AR
M (APYRIHL AT AR & 45 11(CCD), X 28 4t X
St DN 25 0 152 FHRE 0% DR et 5 b i v 4 S e e
BRI RGE, 45 X gtk R Ei o tiriisk T
ZEM R REFR o R P v 480 & T LA ] P {00 A 22
TS AL, DRI REA S B i S i P 4 v J LA Bt
P, mHBTHREES, T oeiriae hdeh
RS i AR it U RE R o o FRORE RO AT B B, A
b, fEH AR AT ke b, e e s
FEATAR T 2 e DU [5 AT ShF (SO RERH 5 T s X
St in R Gty o i EEH T B

G AR T 20 #2270 SRR B AN E LI &
mlABE S X SRR IT &, BB AP, LI
17 TARIREE R Tt h e (PSL), TP B A R
FEw, shBEMEEH T, SRR, &
WK, ARG, WK, TEEEHE
R HRAER AL, HME SRR
FFiEAT, R A — TR LRy, ARXF CCD

III\UMHHI\HIN

II)]HHN[HWN\IH\iHHWWIII

B17  peffd B 18 CCDHM#s
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KUl , BRI

CCD Jg [é R B a5 B — b (UL &L 18),  # 25
ez b A BT E A 2 T — A m A ek =
RHLZF(MOS), f£ CCD &AMk L, b BAH
XA SR IR B b i, gk AT A SR L T e 12
BC A5 0 2 1k H o 2R, ik nT DA B — s
T #: CCD BRAI . X G2k CCD #1085 vl 57 A B 4%
BEMFNAEEMIPIZE . CCD B2 ] 43 B3R B T
RFEHIR/N, CCD R R 5 B S HIR/MH
P&k, FIAARTERRCEA RYE, nTLAERSE
BESRITHlm o #E . B/ AR CCD S5 #
R, BRI CCD, H i WH CCD 3% —
FAEILAEI LA OK, BRI RS LA
FJLH2k, CCD L HIRRR, —f&A/EIL
TEVLEEM RS, HAh, BRGS0 CCD
FIRIIBR . AR FIE A 24 i CCD -l <5
{o)5is

e 2% N 5% (SMID) 30T - JLAE Sk B JE A
REA PR 72 3 T i i JR S e Y — ol s R M 2%
(LIE19), FIERIRER ARG A i i, Bl
HHAMAFRIIRE, R TR REFHEA T
2, WHH B RGL 3 H I RE RS RN g . LA
& AR AR E S B (RO RS, REATRE
B PERCLIEENGE L E MR, RE
2 Ve B, B B W R I ] (S ns ZEA5),
ATUASRIL gt B, Al 10/mm? s, fi gt
RGO ELE R, RS E 2, KIH
PURIPE A B o T i 22 IR 5y B RE D0

B9 bIeiRI K AR AN & MY THEN
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R RE S, H R R DR A, AR
= HOLIE_ER Ok %

BEEFHABARRIIED , X GTE B & ik
P, a4 B RERE S &% . 64 5T CdTe
BMEE 5, AR SRR AR, [
R B SR U T T AN U R Fe e 1 T R RE .
LETRER, A——itik.

4 XEIRETH MRS B AR

an & XS EATo Bdn R B fa . A EXHT S
BARBATICRE . oW I, A Refs S il a5y H
HRAGE. Bk, XEF&R BTk e rY & e fn i
B EREST 59K, — B X8 k7 TAE
B W HR,

20 2t ), XA Eeby RATHH AR 121
R, S C AR AT S RS AR R AR 4
B, 2020 30 4R, PR < T4 AR BT Y
B ARBARAER S SRR SR, SR
KA RN, BRI EZ RS
1941 AR AT, HBATTEEST T 38— XBH ety R A4
BARIZZBE, JaRE 7 BUAERT 2 AR R
HT 54t S (PDF),, "BV A #5231 T 3 K
EME 2 2 E-4 (ASTM)RYSCHE . £ELAERY 20 47
B, HAb Ll ARG T 73R, (6 T 1969 4
BIRATHFRAED: &2 1 (JCPDS)HIBEAL., JCPDS
ARZEYER: PDF (U(Ear, 19784F, A 1 HRx Tk
BT KRBELIREA, XAHLE LA E BT AL
& .0 (The International Centre for Diffraction Da-
ta, ICDD), {EettR&EELRSRA, TEELEH
A R, O TET SRS o i T AR
i1, BAM, Ebs B2 AR BRI
BT NEFEE AR E, RSB E
SR AR

4.1 B FRTHEHEF 0 (1CDD)

ICDD e —/MERFIFAHL, Boh TR,
Gk, HUBRARAT T dh SR E R R AT ST

4H3€ - 3% 2014 4F) 123

Bl . ICDD Y2 bR H 2 FREARSF . B R T
WHHIRZER ., BB Tl £E 2 BRIV N
. BRI SR KRR s, TR
BRI AR TR RE > Je8ediE, DA T i I & P
fili, BERE BRI E MG,

ICDD #$ 4 F & H A th 5 1 e 82 B e K
BRI R X T TS Bl e . PDF & &35 1
2000 A F I FIFA R T 05 VB Bk i S 2 1E
2012 4 hjg 9 PDF I 4 1 328660 1455 H . B
— A Edn 5k H A & IR £ d T AT R d—1L A
(dRE R, UL A5REELL), MiERIfL 4. 0
W, Sl AR, 2R, SRS %
JE . SRYRSRME . 250G . #TkE Ui PDF-4
B T AR B A B . o RN
T2HF, BREE R AT SRR AR 2 R i A7
FERER T, EdEattREIVRFRA, AT
Rietveld 53 #1id: . 2% Lb 53 B (RIR) L F1 4 1 43 #r
E=F5ik.

PDF [ ffi ] 75 %5k 15 ICDD f¥F vl , ICDD 1y
Wik >4 http://www.icdd.com,

4.2 FoHl BRIKZE HEHE EE (The Inorganic Crys—
tal Structure Database, ICSD)

55 18 2 A 4% | F1Z(Fachinformationszentrum
Karlsruhe) #1 GMELIN Institute Frankf urt 5% & %
., BYCEFH AR B A kA S E Y,
Br T &Bmfa &AM, A& C—HB C—CHEAD
20E&—A4E4ELFEM, He, B, C, N, O,
F, Ne- )y, HJA446x 58 Bl 2 1 e LA dh
REME R, BRELFEAIEEX, vat
AR, URkimiess. =Rk, JEoAepR, #
28, PLE G, R B O STk & AP S
B ZEIEEMN 1913 EF IR, BEACBREIE
105 &MLat B %, BAREBEEHRMIR, IR
SRS 3 N2y 2000 Fogi it &4, FrA I EHE A2
HE Rl HEn JLIkBEIE, & EBsHRBUK
HITCHLan RS R 4. BukF20134E9 H, ICSD
KB T 150054 A~ TCHLIL & P dn th S5 H Bt ,
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i 1716 ML F M an RS54, 30968 4~ —JCit &4
Kt 6064041 =Jeft&4EdE, 567304~ 5TLA
e HTAL A PrkE, 29122000 S5 w AN T 45
(A SR

ICSD /g W 11 24 http://www.fiz-informationsdi-
enste.de/en/DB/icsd/index.html

4.3 SlBrZ5+9%83E EE (Cambridge Structural Da—
tabase System, CSDS)

"Bt I S i 7R 40t o0 (Cambridge Crys-
tallographic Data Centre, CCDC) %k J@i % T X &t
AN AT SRR — BN F AL R . &
J& A B T e BE AL AL A W b A F 285 40 B 2 .
CSDS W42 B 1935 4R B MAE K KRB A 114
(AR EUTTE SO0 LANAI A WL 4 )@ A LI &
W& R & am B EdE, 22720004, FHxeHi
LW BAR AT M TR . B A R A W BUE &
(Polymer Database, PDB)F1#% iz % #f /& (Nucleic
Acid Database, NDB)@J e % &, CSDS AT
TR RS, (B3N T & 10 EdE .

CSDS HL$E Ty RESE B iy b7 AR 11, LA A
KR A L AR 5, R ERE T 4 F AT
BGEH T R = e UG T i, LATE B RS N
. WEE oS a Xt awiE R,
CSDS #1457 Ky FE AR AF RGN EE R R ¢ .
CSDS #H4E A =kl 8, FH P wl LA CCDC
R BT 28 iU % diE ¢ http://www.cede.cam.

ac.uk/products/csd_system/conquest/csd_updates,

CCDC AR AR IR R A BT A1) CSDS,, CSDS #{£:
P-4 4 Windows/UNIX/LINUX/Mac OX,

4.4 FTHEREEIEE (Protein Data Bank, PDB)

R A B A (PDB) & H 36 5] [ 5 R 28 4
&, REIREPA A RIRSEIR LT, 2 ah BT oL
A 2 P A5 1E AL (R B B, BT PE M R
Rutgers 73 BFNNL T AIFIHE JE VK27 A 253 107
e RAL L AT NIST 19 A= 8 RS HERESE e
WA HEAr, HEbE il PDBRUE {2 (5
W erf5 B PDB R A 2 i i e BB &
REM, BR. EAR—RE &Y o s
YKoy B9 3 He SR Bt 2, ERIN A E 2R
8 X G EAT A AL R 15 B RO SR IR B .
X SE R, AT LARE 2 GO o A5
XX BEEE R HEAT TR BLHY 0 A T B SR . 1%
Wit e i 5 He i VF 2 AHSC Wk BiE % . PDBAY
BHRELHE WWW A ik {4 F11 CD-ROM it 2 e
A A

201446 17 B USRI B LK 1,

4.5 B K=/ FF #13E E (Crystallography Open
Database, COD)

Bt R E I E K P2 & (NSF),
By 2s(MSA), I RT3 (MAC) FIRK M
B 2% 6 (BEIM) I & S B0 IR 23 AR A FFHY
A PR E R . Iy & i (R S B vl & P
A WA NRIIRY . EHCEEA LT A dh

®1 EABUEERERBIE(E 201446 A 17 H)*

SEE T SN R EEF—RAGY HoAt B
XA 83452 1530 4347 4 89333
IR IR 9158 1083 210 7 10485
L 550 56 176 0 782
RE 59 3 2 1 65
Hoft 155 4 6 13 178
P5L:id 93401 2676 4741 25 100843

*H SR 2 1 A http://www.pdb.bnl.gov/
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ZER . A REBTREERSRS K. Hr
AEBR, SCHRBURE, &k CIF#E LR,

COD 11y W 11t 4 http://www.crystallography.net
B¢ http://cod.ibt.1t/,

4.6 SEHIEE (Crystmet)

B BN R B2 H A Hi B 52 BT (Canada
Institute of Science and Technology Information) %
SEHY, W T I9IB3ELIR BRI SRt AY
AV 7 0 B 5 PR 22 Bt . HRTIZEZ A 5 B
60000 % 4%, H o 80%LL B R FAsbR, HARM
% H RS SR R 2R E .

L@ BB EERIL: http://www.tothcanada.com,

B THRLE AR AR ', B 5 dl Ry R X
AT, BRSBTS TR
SRR, REERTRILERT, AL A
F& AIRTS o Brigc i, anky KAt it CCP14(Col-
laborative Computational Project Number 14, [¥]
3k . http:/www.cepl4.ac.uk) & —A~ vl $E L £ By
RATH o Br e AR5 . d R TR 25 7
(Crystal Structure Web, k. http:/www.crystal-
star.org) xg [E| N — > di (A S5 AL Lol ki, 36 iR
PE. AR, BORHED . XM s AL 4
AT RSB =Y
HAYEERIRR | R R @
a2 8lE . BN
FA) il P S 2 £ i 2 o PR S A
Wk A AT E, R
B T E. Wk T E M
(http://www.msal.net) ;& i # 55- Hr
URE N TN D B A SR Y 1]
[] 4 2% & S it X GF AT 5 o
Br o E RSN R 55 sk 5=, W
T EFFRE T — A B (AR A
“METRFET ), BRURERX
S ERAT S M SR A

BT X AT o BT i, JE TR Bt — 28 % Y
B BT, X TFAHSCAT Al A5

5 XH&REFIEHEARIHERE

RIS R E IR T 0, dhih e
ANEAT WFHI—A 5 3, ISR R i (R A
anAE iR . T A (R TR A A (L 28 A
JEAED AL, iy P 7 5 R PN A AT B i A% T =2
LRI & 1 2 TR A LR 5 R BEATINE , 7 EI
fn PR DE T MR E SR E AR B AR e . B
BT E R R EE T A, # 20
Je/R T 17, 18, 1922 fE RIE# BB, A8
IR B i 0 2 O T 58 45 B AR i IR TR 2 250
=Y/ &

X GHEAT I RIEHI KB, A E Mo
A SRS TR, 191948, JERSFI(P. Liggi)k
Ji& T R REAR L, 192448, AR A(K. Weissen-
berg) K J&& Tah ik, 19264F JURZA(D. J. Bernal)y
W ARG SRR T IX e AR 7 7%, XL
BORAE 20 22 30 A2 T Z I, Bk
TEHEAN T —/AARHY], £ A S8 B 05 TH K
T TR o A RS BRIRAIBOA ) K SR A TN
OB FER K SR oy AN R . VF 2 AR B A L

BRI, X5 £ fin 5 (0 A=

E20 (a)l7 LB BEe; (b)18 el RREMEE; ()19 {4 wenham B {H:

P2 5 Al 8 5 PR L 3

4H3€ - 3% 20144 123

- 799 -



Cryostats for Nanoscience

Micro-Spectroscopy

Ultra Low Vibrations
- (3-5nm)
Customized
Laboratory Systems
<4 K to 800 K Operation

1.5 ym Center-to-Center Spacing
Quantum Dots on GaAs (111)

Photoluminescence Optical image of resolved QD
Microscope array with cryocooler
operating

(courtesy of Prof E. Pelucchi)

Scanning Probe Microscopy
(SPM)

Ultra-High Vacuum

i - Atomically Resolved Imaging

~ Nanoscience Applications

Lattice resolved image of CNT with ultra-
low vibration liquid helium free system
(courtesy of Prof G. Nazin)

Advanced Research
Systems

Email: ars@arscryo.com

www.arscryo.com
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EVE U St e TARHN RIS Ay, RIS AE R RN SRR HE
I, kgt iIsE R, ehmikiiEa <, &5k
A AR SR BRI 2 e Wi 23 A RSS20 2 20—30 4
R, O B ESL,  TRAE S R S5 o5 B domEA T
Feg g, BPRE S hEEkR 7. FIHE R Rk
22 R REA 5 TR RN A RS54, A AR/ SR — Fh i 5
5. A XS AR Oy RIS . a8, X
A X GHESEIR . o AT BRIV AN B 05 i A IR KRR & R
A LIORE X AT 51 58 B HEAT AR BRI & . BHEEORAVEES
TSEAGI XC 5 £ 5 0 R A B 7 2 B 2% A% 5 A mT RE
Wi, LT A2 5 L BRI BRI B S8 36 75 7%, anX
SHERTEIA . XSG S/ MR, XSl . XS &ae
B XBEOEHR IR, BT 20 20 60 4R 4R, X GFEATS
SRR AW IE A A W2 A5, DNA TR e 25 A4 1) S B A3t 5 9%
MR Ve, b B 4y T A AR A, & NSRRI dr 21k
(R —A LR

AR, WMEHEARXFE—ARA, AT XSGk,
A TS b RIS, HRA R BRAECR, s
REFRIL T & 21 A R NI IR, A AT BE T M 18] 4 % () B Bz
A RTRE T AR RN AR R Rz sl . X es, (Edk
MIARA RS T, Jh HLAE LA Ao BP 2 AR AS ok 1R
LA S, AR AN ] AR AR R A T8 T i R S5 R 4
MR, A B E B BT A A X 2 i e 27 R fil ik
N

X Gl e “f A & SRR, MESHINA HFTH =, B
A7, mEEE, FERR DB XLk R ROT
R, ABIE 40— 4% 7% 16 1] mir BT, AT el B8 1] AE 4R 1A B B AR
VEEZ HARERBCE— A8, Iz, 1EE& SRR R
il A ATREXT 244 X Gk i (R 22 1 & JR PR H S B IR , Bk
RFIEE IR LT HE L, BRIH I8 A SR IE.

5% 30k
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