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Stephen Z. D. Cheng

School of Emergent Soft Matter, Advanced Institute for Soft Mater Science and
Technology, South China University of Technology, Guangzhou

School of Polymer Science and Engineering, The University of Akron, Akron, Ohio
44325-3909

Inverse design and inverse thinking are critical steps in the new materials developments
(materials genome approach). When we design materials with specific functional propertics, we
often start with independent building blocks (“mesoatoms”) which possess well-defined molecular
functions and precise chemical structures. Using the “Molecular Lego” approach, we can then, in
some cases with multiple steps, assemble such elemental mesoatoms together in preferred secondary
structures (or packing schemes) to construct materials possessing topologically mandated
hierarchical structures with desired functions. In this talk,  correlating mesoatoms with mesoscale
superlattices, mimicking metal alloys, a rational engineering strategy becomes critical to generate
designed periodicity with emergent properties. For molecule-based superlattices, nevertheless,
nonrigid molecular features and multistep self-assembly make the molecule-to-superlattice
correlation less straightforward. In addition, single component systems possess intrinsically limited
volume asymmetry of self-assembled spherical mesoatoms”, further hampering novel superlattices’
emergence. We demonstrate that properly designed molecular systems could generate a spectrum
of unconventional superlattices. We systematically explore the lattice-forming principles in unary
and binary systems, unveiling how molecular stoichiometry, topology, and size differences impact
the mesoatoms and further toward their superlattices. The presence of novel superlattices helps to
correlate with Frank—Kasper phases previously discovered in soft matter as well as newly
discovered decagonal quasi-crystals. We envision the present work offers new insights about how
complex superlattices could be rationally fabricated by scalable-preparation and easy-to-process

materials in their bulk states.
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Small Angle X ray Scattering at Shanghai Synchrotron Radiation Facility:
From 1D to 3D and From Single-technique to Multi-technique

Fenggang Bian
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Shanghai, China

Small angle X ray scattering (SAXS) is an important technique on some research fields, such
as nanomaterials, polymers, colloids, proteins etc. Here the three running SAXS beamlines at
Shanghai Synchrotron Radiation Facility (SSRF) are simply introduced at first, which are
BL16B1, BL19U2, BL10U1. BL16B1 is from bending magnet for general application. BL19U2
from undulator is mainly served for liquid fields, such as proteins and colloids, which can also
provide beam time for other fields. BL10U1 from undulator is Ultra-Small Angle X ray Scattering
(USAXS) beamline, which is very longer (about 120m) and has larger and higher experiment hall
outside the main building of SSRF and can be used more in industry. The q range of BL10U1 is
from 0.0042-6.28nm™! detected simultaneously by the three detectors for WAXS, SAXS and
USAXS respectively . The micro-beam SAXS (USAXS) with smaller beam size and higher flux
have also developed in USAXS beamline. Secondly, the development of SAXS technique at SSRF
is described in detailed. On the base of the these beamlines some SAXS techniques have been
developed from a point SAXS called 1D-SAXS, to scanning by uSAXS called 2D-SAXS or
SAXS-STXM, to SAXS-CT (3D), and from single 1D-SAXS to in-situ multi-technique of
USAXS/SAXS/WAXS/Raman/IR/SALS; besides have simultaneous SAXS/WAXS, ASAXS,
GISAXS, GIWAXS, CD-SAXS etc. A special SAXS beamline of Sinopec is being constructed and
will be completed at the end of this year. Those experimental techniques above are discussed here.

Several examples of polymer sciences are also presented.
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How to perform 2D WAXS and GIWAXS on an in-house Single-

Crystal XRD

Xiaohe Miao
Instrumentation and Service Center for Molecular Sciences
Westlake University

As it is well known that wide-angle X-ray scattering (WAXS) analyzes diffraction signals
scattered at wide angles due to sub-nanometer-sized structures in X-ray crystallography. And WAXS
is similar to small-angle X-ray scattering (SAXS), but it probes smaller length scales by increasing
the angle between the sample and detector.

The WAXS technique, composed of transmission and specular modes, is used to determine the
degree of crystallinity and grain orientation in polymer samples, assess the chemical or phase
composition of films, evaluate the texture (preferred alignment of crystallites), measure crystallite
size, and detect film stress. Generally, fibers and polymers are analyzed using transmission WAXS
method to investigate their microstructures.

Grazing-Incidence Wide-Angle X-ray Scattering (GIWAXS), specular mode, is a typical and
powerful tool for studying the structural characteristics of films, surfaces, and nanostructured
materials. It offers enhanced sensitivity to the near-surface region, allowing for the investigation of
crystallinity, grain orientation, and molecular arrangement, thereby providing insights from crystal
structures to the microscale.

Typically, 2D GIWAXS analysis is performed at a beamline or using SAXS equipment.
However, recent developments in my lab have made 2D GIWAXS feasible with in-house single-
crystal XRD systems. This advancement expands the application of single-crystal diffraction (SCD)
beyond merely resolving the 3D atomic structures of single crystals. It also enhances the capabilities
of various techniques, including Powder XRD, SAXS, Micro-area XRD, 2D XRD and in-situ XRDs
etc.

Here comes some typical application cases that showcase the powerful hardware of SCD and

its advancements in characterizing functional materials.
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Phase transitions and Morphology of isotactic polybutene-1
and its ethylene random copolymer. SAXS and solid-state 1H

NMR studies.

Yanan Qin!?3, Victor Litvinov!, Yongfeng Men'~?

1 State Key Laboratory of Polymer Physics andChemistry, Changchun Institute of
Applied Chemistry,Chinese Academy of Sciences, Changchun 130022, P. R.China;

2. School of Applied Chemistry and Engineering, University of Science and
Technology of China, Hefei 230026, P. R. China

3. Institute of Materials, Henan Academy of Sciences, Zhengzhou 450046, P. R. China;

Phase composition, molecular mobility and morphology of isotactic polybutene-
1 (iPB-1) and its ethylene copolymer (iPB-1/C2) are studied using time-domain 1H
NMR methods, SAXS, WAXS and flash DSC experiments. Two crystallization routes
are used for preparing iPB-1/C2 with hexagonal crystal lattice: (1) crystallization from
melt leading to form I’ crystals, and (2) polymorphic phase transition from form II to
form I crystals. Spin-diffusion NMR experiments allow to establish difference in
semi-crystalline morphology of these samples. The crystallization route 1 leads to
typical lamellar morphology, whereas the route 2 causes fragmentation of crystal
lamellae into small blocks which are separated by low mobile inner interface within
lamellae. It is suggested that lamellar fragmentation upon the polymorphic phase
transition is largely determined by random chain-folding structure on the lamellar
surface of form Il crystals which leads to a distribution in the size of the inner interface
and crystal blocks. The role of phase composition and morphology of iPB-1 with form

I crystals on mechanical properties is proposed.

Reference:

1.Y. N. Qin, V. Litvinov, W. Chasse, B. Zhang, Y. F. Men, Polymer 215 (2020) 123355.
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RU%BETHE (PVB) P B RKF MR M2 —, URERHRA FUK
BN R HTAE. R, LRFARK. PVB FEEEY - KB AELF &, K
B E ST 20T, Bl AP d R (e RIRFLF 1) SESNZIER B AR B 4k I RE,
EH®l PVB W THEMEE N AR TR A, B TENANIHKREZEN, FAlZREF
T T RS EWAT T . A — [ B, RN XA L R E W e AN A X At
LHA (USAXS) tR#%4 — BLIOU, ZLRBKRETRAGHET CGEE) PVB HHy
FHRHVEMNE, [1-2]
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1. Changzhu Lv, Hang Guo, Shengyao Feng, Qi Yan, Chunlei Xu, Wancheng Yu, Liangbin Li,
Kunpeng Cui*. Deformation Mechanism of Amorphous Plasticized Poly(vinyl butyral).
Macromolecules, 2023 56 (7),.2663-2674

2. Erjie Yang, Rongyao Ji, Jibin Miao, Qi Yan, Liangbin Li, Hang Guo*, Kunpeng Cui*.
Deformation and Fracture Behaviors of Tough Plasticized Poly(vinyl butyral) across Broad
Temperature and Strain Rate Ranges. Macromolecules 2024, 57, 16, 8123—-8133



P4VP-b-PS-b-PEOQ-b-PS-b-P4VP T ik B SL M 1 A A AH 43 B

E, HEM

EMEIZMRBBALEELALRE, B0 TR¥FEIE¥ZA, L
K, M, 310027

M TABF # B FABC= # B £ R Yy, BAERHKBAE MR FH S S B R0 &
HRBATARET FEWTRYE, RAKEIRYEL BT AR RNEERMZ — AXHE
JIABCBAX #/ & T # Bt £ R ME A A FRAEERKF WML EATH, EAH=FH&
B A Be-4- T 0% 27 (PAVP) . K 71 (PS)fn 3 2 —B2(PEO). MPEO % % 3 3T 7 25 7]
- RS B B ERARAFT) RN A R T — AP AR T RGRS %, EHHA. EoH
i B PAVP-b-PS-b-PEO-b-PS-b-PAVP I # B £ 4. H F, PS5P4VP# B Z [8 # Flory-
Huggins#f & 1 il 2 Bpspave=0.3, 1 5 RBRAE S B HH, PSFPEO# B 2 848 21 4
¥, Hyespeo = 0.064, P PEOSPAVPAEGQ °C T % A AR LM E(RPA) T 453 2| B ypeopave
=0.158, FF HEE#HIRE N By ESH T, &N AXE & H AT (SAXS)fiE 4t B F B 1%
5 (TEM)# % PA4VP-b-PS-b-PEO-b-PS-b-PAVPHY AR AB - B AT 1, 4 REKH: KEPAVPHEL(K
R0 B (foave)HI3E A, TTLLHE 5 V,S6000S6Vys V3832000832Vyw V,S35000S38Vyn V3S60000S60Vy £
I B B F A FARRAE(Cylinder), B 2RAE, J& HPAVP Y 48U AR AR S Ry %
o, Sx000S: A1V, 000V, = # B = R 42 & H 4 L7 25 (Disorder), A rPS#: £ f&, V,S5:000S:V,
1S, 0008, R ML 2B LB AE 2 B, B TS, 000S ALY “—48” o BAPSHITI N AL B2
K S, 0008 APAVP L B Z B 9 AR 47 B BE 77, X — A4 5 b 7 WX n T $2 %o U = 68,
TE V268600086 Vas 5t BE WL 22 31 2 A A (Lamella) 45 1 . & iESAXS 4 3 — % £ FAV,S,000S,V,

B AR 2 B AR 2 AR SO B IR R A, AR IR 9 B T R R R A A

53 Xk

1.
2.

Kennemur J G. Macromolecules 2019, 52, 1354.
Gao J, Lv C et al. Macromolecules 2020, 53, 9641.



[ 25 48 ST SAXSHE 7T 20 S BE PS-b-PAA R IR 1) &5 # Al Fn s

Mg, =EL, A &M, Mark Julian Henderson
TWEAEAY AREATFEEMBERELLRE

ARENRERFTAFF ] 2 FE, 28 F80nRst BREAFEEERE, BRURE
HARREH R GFE, HENaTm, WA EERNIEMEEAT . LA QRERA
RAEMAEEFE GEN RN EER . KTELLEESMANERLIF-RAFR (PS-b-
PAA) FORMEA A MR ER N T, £ BHEFF P BAXS &/ NARS (SAXS) #A
HH 5 T PS-b-PAAR K 5 4 B A Bk BR A B ey AF B AR o /0N A B 3R R AR AL o RO AR AL A7 R
B (1) EFREBR T, #BFHPAATE R ZEK, AT E I, MABRZHE I, K
RFERRAGR;  (2) EFHEERT, FAEENKRETSPAAKL LA R AT E
M, BEERBRABIRE R, PAAT BEVEATH Z D E M, F341BOR ] R 1000481
BB (3 T TAIIET, PS-b-PAAR K BB A4hBL AL A BRI, —HEEH
BIRR W B A feth, HBAT LIk BB A Bt B A A P D AR . AR TRt 55 77 ik A
WIRA TRANEMF TS R ER R BT R T NEBRTAEAEER L,

57 Sk
1. Q. Tian, D. Zhang, N. Li, et al. Langmuir 2020, 36, 4820.
2. X. Shi, Q. Tian, M.J. Henderson, et al. Environ. Sci.: Nano 2022, 9, 2587.
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PR TEMAT, FHRDTMHBERALRE, WILETHT, 315201

REBERAENNHEEREEERZ —, W ZRAVNTARE G, TZ—. BEHRA
BREMAEIAAROEBRMRE. O THRRKUNE R, TR EFEBNKEFTH T E
FE—RAH. WARBEEZ AFERABRNNRAFTHE, SEAKT L RF EHA
OB EM LR T IR B B B W 4 AR X AR AR EE A P, BE B A B RE AR X R L BOR R
BRBR, WREEFBEANBN AR, EANTHEEWAHI ABEHAX, BFRAKERE
B s o9 B X M AT A, X BREEE B Rl EI AR,

RALBRL G G RHM AT ETE, AT L BLEFBEAXN RS KA
¥, REFAMT BT RAZMA 5 B W ALE . £ FlashDSC By 3£ B o, 3 33 3% [ g A0 7+ IR
ERAmFRANELNHERETF X EBMELE TULN, BERXEHNEFE—A
I U KRBIE SR B EE SAXS WL F, T U R IR e I AE R ER &I F
REMEFARNNEFELIE Y, MXHKE2 R, EREFHXHR T2 THHE A
AANREEARNERA AR EGHRE .. b, EFEZRT, FiEAERCEREK.
AR EINR G TR BAA A — w94 QS B AN, T S 45 A U A A5 1ok
AR BRAR o

BERHEE, RAAWTRT SMHEEl 2 e Em o TR, AR TERER
A A % 4T

Crystal-like
structure
Hard Hydrogen  Hard Nucleus \ ,_=-.:‘_‘-
segment bondlng hase N / .
¢ Association g o ll '\ Outer layer and ™. i -.l‘\‘
-— l and stack l[: stack \ Reorganization I¥ S [ reorgamzatmn ‘ [ expansion —.! ﬁ
| ek h-r—- .—.-;:,_—. I3 =
I - S
| ] | |
Induction time Nucleation Growth
Hard TN TN ~" 7% Crystal-like
— sogment l\‘_’{- Hard phase l_“-/; Nucleus 1\_/. structure

Fig. 1 The formation of hard domain with different length hard segment
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BUMRENF AT HEFRERL ZWERWNA, ETESRGE/RREZA
HEARXWFRRA. W WETAnFAF LETEAM 6 RILE P EBA )
NEEAERZQE, 02 LR E e R F . KOTRA R 2B RA/NAX-4 &
MABA, RAX-HERBOLEFHRA, LI REREM RS RITE PRI EEL
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WIREAMB SRR EMIE T I AR, RAEELFRRENE, ULIAEMAM R E
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Bl 25 5@ 4/ NAXET L # ST (SAXS) BAEJKR TEMMKAE T RIEEN A EENE
o RATAERRE S KT BIO)CO: g K FR A MOt EAR, 6 /& T PVP@BiZ X Fka
FIECOLTE R A FER By e (AL A, I [F] 25 48 5 SAXS/XRD/XAFS 4 B i A KAE T X F A Bi
R 6 BRI AR P E BN R Mo AR E K DX A B AT 6 Ak B B BRI T4 L
TR ENBSAXSE A RBA BABER F AR R EEMERINTT % FrRBHEGRRE 24
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5% Xk

1. Yunpeng Liu, Shunzheng Zhao, Jiajun Zhong, Jianglong Liu, Baotong Chen, You Liao, Lei Yao,
Zhongjun Chen, Buxing Han, Zhonghua Wu, In-situ tracking CO,-assisted isothermal-isobaric
synthesis of self-assembled Bi-based photocatalyst using novel SAXS/XRD/XAFS combined
technique, Science China Materials. 2024, 67(11), 3609-3621.

2. Yunpeng Liu, Lei Gong, Jianglong Liu, Peng Xiao, Baotong Chen, Fei Xie, Caoyu Yang,
Zhonghua Wu, Fabrication of Interface with capping-bonding synergy to boosts CO2
Electroreduction to Formate, Applied Catalysis B: Environment and Energy. 2025, 362, 124760.

Bt

KA IHERIER 8 A FE ST HE No.12305372) . H & # & & # £ W H
(N0.2022YFA1603802) 8 # Bf o 48 5% S 3o il 3K & £ 4L 3 ] 27 48 4 K & (BSRF)4B9A. 1W2A.
IW2B® %, LR $4E45 EE (SSRF) BLITBR 4, URANREREA S EHTLHF
(NSRL)XMCD-b* £ _F 5 f # .
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MEE!, F!, T4, Stephan Forster?
1 %A A%; 2 Forschungszentrum Julich

MEENAM BT, ERKEMBFUERZFFHRAANEARIE ZR BN REHAR
AR REAE AT B A E E R A R R BRI . AU (Aw) AR K,
/N XS R BATHA (SAXS) 5% 5h-71 Wk BT BR AR % T R ELR + — 58 (DDT )
5% R TBAB #ifnlfFxt Au BURLEATY ko0 71 F AR By o AR R~ 2 e
EHAH . FRAI, ERTHBERE Au BRA AT ADDTE, @EXRECGRAERTLEE
FRFRAET HEMEZIE, HTTHEIT AFRBEET MR TR A KNIAZ, ZHT Au Jrks
FAEKERRT/ R oA o eEE, FREESEE Au SRR AHIE ZERTHENL
#f (Digestiveripening) 4 K IEH|By“ R -4 R EIHE, 8t — 5 B ACTRTIABIE L
B B Fr B R (OAmD 5 F AR B AAR b B o Au g K BRI L A2 o Au® o] SRR B AT 46
RREEGBERRE., ERKEBTREFPHRT/IRIHFRLEZERR . YnENT
1.45x107°-2.26x10° M/sZ A B, AuREfE&E, FEREZRHFREAIE, AN
WA K, JRF ISR 9 R E X LA A KRER B2 0857 nmBAuBURL; LrofE
ETRATIAT<10° M/sht, BT HAKEN D EFRFER FRATRAHK, AudkFik
HAEKBERHAE; YrflihR5.55%10° MshT, Auil A K RE AT mibtsk. A5
ERRENAEK/RTaAREEAK, RERET RN R4 o8 THEHAuH.
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CSNS/MAHTFEUE K& R S H

PR L2, FENL, WREL
| P ERFEF IR 2 KR TFEEP L

WA R GoA bR AN R A o RE A e R E TR, R —AMPB R H R
HER. MNIFTHE (SANS) BARBTHRAMBNAENHEER R FB. FIAT
FHBFEE., TR, AHERNETEHRIEN, SANST & ERMHRE. Bk, B
S EA R AR RE (#A1~1000m) EF k4. FEABIH S EMHTR., RS
FuEARH-#018 BULR AR LA,

P E R TR A TEATL (CSNS-SANS) ZE K E &4 T fiok & FIRI/N A
WL, BRI EA FQEE B (0.004~0.80A1) [1]. A& T — A7 &I ELI &
REAS 8 18 B 407 A B A R SE A B A T/ R 4, FF R RAL o F At 2 . b4t
IR PLE B T HNST /N F T84 (GI-SANS) # A[2]. SANS-DSC. SANS-# [H & [3]Fn
SANS-Ji % (Rheo-SANS) [F & RAEH R[4 A B AL # 4T 4 B [S1FH A Lo 7 i F A R E
BN, AMXFRRBERET HAART T E,

EI20184F3E4T LAk, CSNS-SANS/ Z M T4 ¥R ABHHMNAEHRAR. EFEE
DFREMAEM AL FHBBEMBERES, WFSRIETIROARIRLEN . BRAY
B g kiU R A2 BRI BAAR TG T SRR P RRFE. fREFEE
WU b AT o B R R 52 48] /-2 CSNS-SANS By ELR A4 2 1t i

52 ks
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s/ KB RAE (2-5nm) RG-S T A LR IE, BRI AR AN
T B 40K F AR AR B R R ELTY R AL B B AR AT R R LA R B4k
1, RHEELPRAESATHERENRES S To, SHRMHRER R T RAWE
e, BEARIE RS 0 AR BT B MR L IR B R Ao P itk 4N A B
FarI kAR . AR WA RN F RO R i 2 4 R FARAT BAT B R RAE A BRI 4
KA. BRAFIR/NA P FHA R A = 4 )R T8R4 BATHOR R HAE S A 37 AL AL i ik
BAAE LT AY-TI-ONK T FEAES M. REX—HAIEE, RAHMEETV-Ti-OH
KABET A FUR /N F R Z R T HRA B AR TR+ B ARAER A
¥, gREERAfTERA XA,

B
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FRE, ELHE, KR, TFE, BA, ANRT, BER
FER TR A FH R I

HTFTAFE, RAEFEAREFE, LRPTMNEREASE, BFEALIE,
N TRA KA RN AR E M E R L F B, CRETIE LA AN AR
FFHEAT, REARARE AR/ R RE R B BT AE, HE T & 3R
5, TTREMMBRAAEETHELNE. MBEAWERHEEE, NTFEAHLEN—
WHATE, Flintk. %, F. BEARAHLERK, E6HXLEEMM, £
M 5EA RS, ZERTREFEAN AL

A E BN R /DA FFRATTREE T 2 BB R A T, BF4REFH
NEE TR, ZRENEBRER L MM, 1T-APHITR B AR
AR/ N A FRATAT 5. 15-16T1 B RN R oA B9 /N A o TR K
BB &R S 2 PORAT WA R LR LN FRAT L% .
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MPEEREEM G A FAEEEE R, BN TSRESHMNTHE MR
AETMAER G PR FEBR ARG RN ER BT, AR HIIT
BiR. PTRAGFRA. THRER. BHME. REBSEMMAFRENES,
AR FEARNGFHNEMH AR FRE, RARZTHFNENEA TR, LB
RERTEAF 7, BRF TRALFAMBRATF &, EERETEAT TR ALY
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1 BRFTERFFQ; 2 PERFREEDERT; 3 AREIFKR

P ER AT FIE (CSNS) #UNa = FHAt (VSANS) 30U [B] B il 2 ¢ &% 7 #10.4-
1000 2 KEMAFN-AEM, & RERBETHY, SR LF -6 ETHR T TR
N TR L ORI S A SR K FHSANSEA T, #OOEEKE 249K 3|
1275k BT &, ZHFN B E 0 REM0I2E 35S EHHSAT T F; VSANSER T, %
W R ER T AR REM00G K A AT B JLE K BNHK; BT A A A
RE e, AT R B ERREE N E . 50K AN LR RT3 84T 58
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N RUN BEARID BORBE FUE MR T -1 A R 2T 83h /1
iR 1 7 IR AL

RE&EW?, TKA?, B, F27, Tx&g"Y
1 PEIRFRKENALFFRLR: 2 FEMFEARAAF:
3 FEAMFRERAEFAMAZART RRFFEAFFQ

BEARICBAMEA — MR AT RO RFRAFE 2R TaELY. MRULR &%
FESHRTR . HPEGLFRFIRT, RIOEDBHRREEAFICHES S 1R
SINEAEET; ETHAMEATFAEELSBNARET, So/0 AT FTHAEA (SANS , I
M RBAFF TARCHAEREA, BTEEH. HENE.

REFEESTHBENL THREDET, THEL A “crystal-mobile” Fu
“crystal-fixed” Fik; WA BERUIE. FARAKMEANALK S, BELEEAAR
FiE. RUNEERAY . iPB-IEN—FEROEEEKR, HEEEREEYRHTR
AT EHAE “crystal-mobile” daik; FBIA £ HA . T EWME-EAEE, HEF
FERRTHhRGE, RAS TFHEARARNBETR, PRABRSEEIR AR Y
“crystal-fixed” @k, — o THRENEAS, ERREREN LER—F

BATHE 12 RARIPB-11E AATITHEE, A FERIORI T ETINF EATLHEAiPB-1
wERE, ARBEEREMAHHRIEGHRONE, XRRE LRI FERATHME
0B o WG A B 2 W1 /N A P TR (SANSD—) A XAT 2 AT At/ /N A XA 2 U (WAXD/SAXS)
R B A B E, AR T EAH R LR BRI T ERATIT RN R L,
ERLERTARBITF TR EN R MARALGRAPEAT Y, Taildmitats
AR “THRAE” BEABEENTRAIL, £ FHEAF ERNFHERAT —FHEA
o THREIEER,
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/N R TR A ST ABC = R B AL R A IV B - 6 A

774
L HEAEAF

ESTRS M R R AR AR AR, BRI RSTRAH) MENARE,
IR R R A ER TR R B RIE RERIRE (LCST) 1TH, EHEREAMRAER
BB ARG EREE R MBS (B RR) #EABRE (REWBEME) . #
B, BRI T TR 64T E RS AT TABCE K= B RY (HHAMD)
e BEE E U RVA R AT A TR, AMDSCRME Z IR T BB E KA
M# BB KD B RAZ T A BRI, LiREA S E G R B RRE UL L, BALCSTAT
AWARBE K ERAINE, SEER K £, T BRI IRIRACKE L P 4 4
Mo Mo, RATLHE—FRER T B H B KA BT A AR - B Fe 5 R AT 890
FRA BT AR REABCE IR = 5 B R B B RAT A, A vl AR U
KB AT BT AR AR B

53 Xk

1. Naisheng Jiang, Tianyi Yu, Meng Zhang, Bailee N. Barrett, Haofeng Sun, Jun Wang, Ying Luo,
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Bonnesen, Kunlun Hong, Dongcui Li, Donghui Zhang. Macromolecules 2024, 57(14), 6449-
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LT 2 R P A S R SRS ) S 1o JRE 38 S A BT BB R

BT, ZE', He'?
1 FEMFRKEMAMFRT; 2 FERFRARF

BRUFRFRR MR EF AL NIRRT ERR, FEERNINFAERK RS
T Ak R ERIG % P A, A5 AR T B 240 5 LA 3N R 2 18] K R B
wE, RETETETEREAR B RMEETT 2. T, WEXRERAER &
TERREAREFTEANGE, BTN, B¥EATEHTE. ARRLITEF,
EEBETEIAANFRENREGE RS, WEIK BRI EL LIS 9,
MR RER B dRE. RITRBWREHIERREE O ALFRE, WIXHAATEEY
MR UFE R R PR A BT LR R, RNAHETHRRB RN TERZ
B2 7 A& (tetra-PEG-His) ik ) 7F & i —Fb AL R vm b B R G- B R . 2R B 1 (o] 1Y
BN B MR A =0, AT EARK R AR R m L R, sk
FRNT B R R MR AR A AR R YR B R . BTN A P TR SE R R T 125
R R A, SR BRI R BB S S BB R B O B A AR — B, I T R
WISt WS B DA SR 8 2 A S SRR R B M B R B B R AT M

57 ik
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2. T. Sakai, T. Matsunaga, Y. Yamamoto, C. Ito, R. Yoshida, S. Suzuki, N. Sasaki, M. Shibayama,
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FEAF TEMEA

TR, BEELT. RE. B, UREMAL TF, BE—RKENWERSHR. €
A REHETHRTEENTHARTRE (A MERARE Gumd z &, FHit, #
BVIRA N B A& — Ry = FAFAE, B BURIL AR 8 000 AR .
T 2 A A B B, R B B 1 £ R B 2R T L, B 5E B BRT DA s e AR,
TEAEERFEN, wEELANE.

INABAERENAE RO & FFADARAAER TR, FE 000, 1HHEN
I, R T AERARKENTY: TASREBERMELE &L TR, TARKAE
BAWHNET2RALEZW TR . X—FEMATHHIMIANEET T HEET
AT RBEEX[1], ZLHEBEER —HLEKE M T. CIERS T T8~ £
FER, MTMAT ARFEERE. BEBEEXORT. BRYE 5 ENREATH R
HEEN AT EE, THRE—/MAT TR LR, ¥ TELES THRE, LISMR
TAAANTERR AT ERER, EEHEMNAEFLURERWTNER LR FETRZ
Ao BIIFRBRIT L], THERFEN LGS THRIEE. #— P, #E “F
RELRAPB], A LARREEZBHRARENE® ) THNEZE TR X TR M4,
AN+ TEA, SRR LRI T B4 9RBRIALE “Rouse#t 7 FFAE. HRE LB
T, ARBEEERE R BETITT — 0¥ el

53 X Hh:
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3. Macromolecules (2024) 57, 3202.
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N T REHRARFEAREE B S PR 5T B R

KEE, KT, ATHR, HAEg, T
1 FERFRERBHAA; 2 @I P FREMAFFQ

FESHEEEL M (DRA) ER RO HLEE MR EA R RETRIE 2
B o RNFRAR G AT B AR F PR R AR B RBAAT A, BIT A8 — R E & B HEDRAW
S ERIE AT+ T IRAE S B RS /DA RS SR T R AL RAEDRAF 4 KR,
TRAMERA, RAREHERT. 2 EESENEMEKE, AR EAXREFESR

TR, ARG E 15848 (CNT/AL), Bk B L B BB 4R (SIC/Al) A4

MR %, BT T ONTHUR B/ o 5 TR o, ONTIAU 1 #5450 4
R T R I BT T SIC-ALR B AT A0 B0l T H0 AT AR A, s 38 P
TRAKREHATEMAES #, RATLEHHBEEHRA GHH T L0 .
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BEFSAXSH A M Janus 7 F317S B AL 5

HEAM, 4, B, FHU
1 FEIRFR EEFFMRIR: 2 BAAY; 3 BEMAEKAF

Gk H % B AR RF S RUPAMB R R T k. dTRFHERANEBEHK
H#%, P#EITEMSXRDENEEAREE, HEORE T RAWERZEKER, EXT
HMERLEELBHKBREE TR, AL Klanusi R A%, HAERLEFINES
ENHRToEE, X—KATARMNanus 7 A%, B THEAR BRI EH%T
BB GEAAENEIERNZE, ELRWAEREKAT, AR ESFEIR4F
R, ARTAEF FEEE 995 25 /N X ST & 8t (SAXS) , #F% T # %4 F4POSS-DL-
POM (A% TR R B A ) POSS, —Minkerft — A% 4 B A8: i POMY i) 7E 77 B/
ERTREABRFELE BELTR . BATHIE T CHEKratky 247, 35 44 0B 4 fe
HEAWE, REET4POSS-DL-POMMH A A R E: NaWMEREEaT, BEEAR
RGN KA, &G E A TR RE %A . AR4Ecore-shell modell &3 2 49 5
#, WET %24k TR FHRELR.

Time-resolved SAXS pattern

R 1]

e selfassembly induced by solvent evaporation
e Lot T ‘L
LS g ity gt & e de, db. $EG
: ol “,f o D, geohe
)&‘ ol ' b -y e A
g o R ‘! L A o SR A Cg
Monomer  Fractal network ~ Compact NCs  Core-shell NCs  hcp lattice

53 Xk

1.J. Zhang, Q. Tian, N, Li et.al. Journal of Colloid And Interface Science 2024, 674,437-444.
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J5 AlphaFoldiH 4% (5 £ 5 # 2 22

Where AI, MD and experiments meet

oy
WL A & e 5 I

fEAlphaFold#y # Mt R )5, HEMAEMFHANT —MoHWRENE. RERE
FARBAZRARENTN T ARG T SRRR, 2ERNENFHRNTFEENSE
REXBRBIF. ATEE (AD 52 F54% (MD) W46, ARBEREN S THR
WEREBHEZERRETBEANTE, AREERETABIMDI B RFH A, EX
3R o (B R AL A TR RN AR, DR ER A FEMR R E R
E. FlE, RATERITAL MD5 454 & 4% 52 %o 4 K 48 /5 AlphaFold et K 49 % 4 5 [
Ao ETHRMNEGFRBRR, PlinB AR 8ENRHFELIEGREEMF LRI
HRBE, DURRIRIR T 7 ik 5 A o F R R ph RO A7, BATH R RAI A
kR f Y RAMYFANERRFEHES Mo, RETERBLSANALGER, Fits
LI HHE (4Cryo-EM. NMRFIXL-MS) L5358 R KA FMDE 4 4, 4l £ 2 mH
BRAEYM AL FHEMRGRNEATH, HEME ORI R £ o g 32

HA RS

5% X #h:

1. Mingyuan Zhang, Hao Wu*, Yong Wang*, J] Chem. Theory Comput., 20 (19), 8569—-8582 (2024).

2. Yong Wang, Ruhong Zhou, A Practical Guide to Recent Advances in Multiscale Modeling and
Simulation of Biomolecules. AIP Publishing, (2023).

3. Mingyuan Zhang, Zhicheng Zhang, Hao Wu*, Yong Wang*, ] Chem. Theory Comput., in revision,
(2024).
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B4 BB T INIXAH R BT LA

Z ] e
FEMF AR A F AR, B ARERA A

RIS, FEEEL TERSERN SR EE. FREMAFRERIRH, K
TR THRARNAF R FRBRANYEMELCTAMK—#, EEMXHLUH T RS
NAXH A B BS T, PREELAENEEREAET A REEMKEASN 81, HF
R[2-5], BAVFERAT 4 EEL THHA . KA, HTREA &, MERTRE
JUESKMEER R Rk, A AL RBBAIE, BB A T oA

AR F, RMNKHET We7E, KTTEFERLE, FARTE, RI1-TH,
REMTIFE/DATAAF . R, BFERCHFEAEIR TR ZLRBS = B AT
ARLBANE], TRI-TH, REMTHERANGG & E &H-F H A E A AL
AR RN T REFHKES, AREATRKE, ARERE. KAHD, FaR%kE
b, GBS EAES0NMT TR 4 e 4 T 2 B IR T BV HHE A LA AL

5 5k
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2.X.Y.Li, J.J. Ding, Y. P. Liu and X. Y. Tian IUCrJ 2019 Vol. 6 Issue Pt 5 Pages 968-983

3. X. Li, J. Ding, P. Chen, K. Zheng, X. Zhang and X. Tian IUCrJ 2021 Vol. 8 Issue 4 Pages 595-
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4. X. Li, P. Chen, M. Xu, J. Ding, L. Chen, X. Zhang, et al. Macromolecules 2021 Vol. 54 Issue 18
Pages 8751-8769

5. X.Li, J. Ding, Y. Lin, L. Chen and X. Tian Materials Today Communications 2024 Vol. 38 Pages
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FLIR X £ HUH AT B o TS5

G2, x|l
| BRRBRFMHMFETEFR; 2 ARRBEAFWEFR

NER, B TFUHENER T EGRANFRG T A S RE. /D fAXS & E 5 (Small
angle X-ray scattering, SAXS){E A —F4t EIR T B T E R LR ik, £ 7T YT
HEAXKTHNEETFT R, HESAXSER A 5= Loy FHMAFEZ % Lkt —
PN T FHHRIE R o THA 7. HIRXAT & #4t (Resonant X-ray scattering,
RXS)Z £ 870 R R A M A #ATNAE 5 77 ik, EAXF LR KGR EE 2L,
UK/ —RFIRERBIEALET, AEUSTEHREN T T AR AT &
it ¥ SAXS/RSoXSHH 45 &, # AT A 34 ## AT T Helical Nanofilament (HNF)? LA % Double
Gyroid (DG)’ 4 FHIHA AR, FENG THANAZETT B0 T FHENELT £
MBS ETERABOERES, BmREMERFHTELEN, RINKXANFRE
TDGEM T THEie, XUH TEREMRWME LXZAT B4k, AWM REF
WHIDGE; MEinErlEl, DGEMA K AW H WA &EH, KF—FM%E Loy T
R e, W SREAELS T FUH &~ £, BETKESAXS/RSoXSHE &, HAEEET LT
HAERWREIRETEN, RNZAT 0T 7\ AENEN, X TRAFTFHR
BEMMARTAUREL TFUN R ESRANERTZFFERZHEL

5 Xk
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JEUE 3N Sk X 2R RO FE AR LA K 8 FEL it 40088 ) L

WMEH, G, MEx, BT—, #E5E, FHFE, LN
FEMFR LEEFH AR/ LR

T B TR/ A B B S T R ALK PH B B B AR R IR R AL S/ A X AT R
At (GISAXS) , BRAIFENS T AXS &M (GIWAXS) DL R A A % 4] ot ki (UV-
Vis) H%& LN ER A, Fir, 2T AT RN EKELEF N HESGTools
(1], HE PR E% A RSAXSHEAE S (Fit2d, GIXSGUD 4, %SGTools#h #F A4 &
EREFRHER (Emp THE, BRGREES) FOMHBRAHEMAENTR, X
A &S SAXSHEAER A E B

KA B R AT R B K, BRAGR T ER =18 #E N T WA N
A e B o BNV BT T R R, SRA AT T VE MR R 4 R DUBORE 4 B AR AR VR R AR
MMk FRB]. BB, RATWHRT 2R EHOSCsH BRES 7 F A, LI R
Ve - F S ER I, 4R RMHOSCsE L L B R, T B 2 R HOSCsHy Pl ik, 7
o, ETRAIRASXF LB TR T AFZEADRAT 2 ReHOSCsMAEL, ZI
& 2 el ROK B8] UK TR K BT DLE e R B R AR, A A TR A

In-situ GIWAXS

|,
N

I o= 3 L
E f:“ 3 u:‘»,a g

A ALAPE E BBk AR o R LR A\ ST & B AT A

EEP

1. Zhao, N.; Yang, C.; Bian, F.; Guo, D.; Ouyang, X., SGTools: a suite of tools for processing and
analyzing large data sets from in situ X-ray scattering experiments, J. Appl. Cryst. , 2022, 55: 195.

2. Peng Z.; Zhang Y.;, Sun X.;, Yang, C.; et al. Real-Time Probing and Unraveling the Morphology

Formation of Blade-Coated Ternary Nonfullerene Organic Photovoltaics with In Situ X-Ray
Scattering, Adv. Funct. Mater., 2023, 33(14): 2213248.
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N X S ERHIUN TR R RN 2R BE B A e ) —Fh 5 ik
FRE!, FR2

1 PERFREEWERTT; 2 KEFRAF

/N X TR (SAXS) R R NAMBEMNE R FE, SAXS LR AESHZ—
EHGEFRMNENER, CHEPRBMKENAZTEEMZE S HE, b TR E LR
SEE A O R DL, [ TR AR o BRI 25 B B AT AR R

AR T R T AT AT AT, FEREME, I EFEHTEHENE, FiwE
WA ERWAIR, AT MR L, AFRER T o2 EERFESEAR LI (NIST)
TF & BT BE f B AR SRM 3600, ZATER i B & ] Fl M 44, P 4R EAQ T ELIE MR 26 %S
WARE, ¥ TSAXSEMBER . AFRBILEFH IR SRM 3600 & LW A & 5
HERHAHTUR, BEARERBIHRARNSWER ., Z7ERE T A BN RIDER
MR E LM,

5 5k

1. Allen AJ, Zhang F, Kline RJ, Guthrie WF, Ilavsky J. NIST Standard Reference Material 3600:
Absolute Intensity Calibration Standard for Small-Angle X-ray Scattering. J Appl Crystallogr
2017;50:462-74.
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mid-angle diffraction calibration. J Appl Crystallogr 2000;33:172-3.
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Microfluidics for Time-Resolved Small-Angle X-Ray

Scattering

Panqi Song', Jiangiao Zhang', Guangfeng Liu', Yiwen Liu', NaLi!"

1 National Facility for Protein Science in Shanghai, Zhangjiang Laboratory,
Shanghai Advanced Research Institute , Shanghai, 201210, China

Small-angle X-ray scattering (SAXS) is a well established technique to probe the nanoscale
structure and interactions in soft matter. It allows one to study the structure of native particles in near
physiological environments and to analyze structural changes in response to variations in external
conditions. The combination of microfluidics and SAXS provides a powerful tool to investigate
dynamic processes on a molecular level with millisecond time resolution. Reaction kinetics in the
millisecond time range has been achieved using continuous-flow mixers manufactured using
micromachining techniques. The time resolution of these devices has previously been limited, in part,
by the chip material and flow channel type. These limitations can be overcome using
polymethylmethacrylate (PMMA) as the material providing that beam divergence and photon flux
suitable for performing SAXS experiments can be maintained. Such microfluidic devices in
combination with SAXS would be an attractive probe for time-resolved studies. Here, the
development of time resolution SAXS capability, built around the microfluidic chip at the BioSAXS
BL19U2, is reported. A detailed description of the chip, as well as the data acquisition and control
are provided. Results are presented where this apparatus was used to study the folding of bovine

serum albumin (BSA) for this technique are discussed.
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AR Y R BOE R Y ThRE AT R RS R AT 70 P /N X 4%
B rp 1B B

IMAE, BEAT, KEE, BERE, TR, KE, THE

FHEIARY, WEBMRFIR, FEIMRMAFEERTGERAR
be, " REDESEREUMREBHERLLRE, M 510640

BESLEARBNE— B EE. 280 ET 0 TH KT RN . AN, iIfss
FLHEBMREAEREMRE . AT RSB EET IR R, ERH RS KT ER AL
HMFWRBR AR REXRYE T E2REAA RN MFEN e, TR A4
REFRWLFEWBRBBREEMAERN LI A BB LA R BEHR
YIa A RS A, RREBSERIAORE 4 SRR SR, B — PR K, R &
B TF B, 7 LAAE ) B3R R A B o F 0T Ao 45 4 o R 4 R BOK B R VLAY 4 FE AR B 45 A
Wit GHaEE L, FEA - S Em St ll]. mRBHERMER KGR R
A LE A VT AR T AR AR W B ELRY RBE . BRI R (2], AR EAMERMR (A
RIBRK. FEET) SRR 7 ERFPRI R (3]0 R TR B R B AR A4 &

T E BB EARKEAE, ARORAE KRB R E M BERE, F&EAF#ER
INEME R BRI R FlR, BRRA. AR BN AXH AT TRAFHAK
TR TH R S B R e B AR AP T R LB BB R R R4, A
AR AR £ B 2 B R FR B S
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NS 2 TR B A A K0 T &S

ZM, RAR,
o E A AR B A 5 SR AT A e

EAF. RNARER AL TEEGEN T REREERERWNER . BNZLEEMALT
WM, FETENEEMEEMFRELIBFHASEMA, I TRABDEGHWEAREITE
BERX. AT, BTEMAG THAREMY R EANHEAMZERE, REL—FR 7T *®
3 H R LA TR AT X BB R S S A

/NAEAT (SAXS/SANS) RES EETBR A TR EH AL THERT RN EZMEL,
ARANASEMRHETER LA, HNARM G EME L HERAA T EAAE &, BB
R (NMR) . ¥ B A#E (XL-MS) . BoFRERK. 2R T T ¥ #ENE,
TUEZFRANSEMRMENRES ) E. BLXMELFE, RNRARHART 28508 &
BNEMAREN. RATFEAWARATAGREE; BRE. AFHAENEE ML
fERBR, URAERERNAM SN 5215 1.

RRL T R EAWRARE, TGRS T EMEATE 2 EAERE, TEEHET 2
BEM QAT Mo, RERRABMENA D THHSATARKT & 0NA, FHit
— N R AR R AR BT A A

57 X Hh:
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R E 2 ik BIL RV > B & SRR

RWE?, EFH2, FER?, #4027, T4412
L P ERFRAFFRS 2 FERFRAS

KRB A ik, IEF k. ¥ 78k, FEKRFLMERE . ARERS LM
e Fo RE Rk 1 K B TT 118 . PAL012E —FHBEK R RBEM, o T8 LA METaBE
ARz BARKE T PR, FHMHRAREERBE R R, R0
B, BEMHEA R AR AN AR EN, AR RS & AR WBril 1 $#4T
Ko PEFNERHIPACMIE A KB R B — T 21K, HS4aM —BRR 65 & A MK ERB
PRV S X BAH, BT MRSt F R E . RFNPR R B, B4
o B THEBB AR, A ik An BB T ik 7 2% BRI R B9 WOULAE 0 5 X ) by 45 4 A
MEREEEA RN . AR B SEPAL0 125 B ik FrPACMAR P ik K B 4 R BE A & 4t X

R GAR o B G BELAE SN T MR AR TT, b T 4 d IR 3 A R AR
HEBA . RS EEMEEEE R, BT MNEH 5 e K ER.
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MUFFTFROF R LA ReMB ohRZFE T EARDRE. FEXNETRT RER U
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X F. ZERINN, AAOFINPVDFR £ sz, A E =8 @i, FERE S &
HAEKHEF, AAOW —EHKILE 23T dn R £ K7 B #ATR L7, RANTE XA SR E
ERIET B REWIEREAAORR FH R Y, RAMK T ZIRRTHFod & &t 3
HEHWRH. NAAFHAE, BRET “SRHEMREESEK” WLEN, AAAFAE,
FE AT 7 — B AE R T EEFAT T AL 7 m B . AR R AT R A& 5t ik 4
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Alternating metastable crystalline layers and confined amorphous layers construct
polymer crystals containing tails, loops, ties and entanglements of linear polymer chains. In this
study, cross-linked polyethylene (xPE) was prepared in molten state by y-ray irradiation to
avoid possibly heteropical cross-linking in solid state. The averaged molecular weight between
the cross-linking points (Mc) of the PE gel was determined via swelling equilibrium method. It
was found that high cross-link densities have been achieved, i.e., the length of strands between
cross-link points is even shorter than the length of strands between physical entanglements.
Crystallization behavior, crystalline structures and melting of the XPE were investigated by
differential scanning calorimetry (DSC), small-angle and wide-angle X-ray scattering (SAXS
and WAXS). The analysis of the peak position in WAXS profiles showed that polyethylene
cross-linked in the molten state showed more significant shifts than all other systems, which
most likely, due to the statistical (random) distribution of the cross-link points obtained by
irradiation of the melt, and because of the rejection of cross-links from the crystals into the
amorphous phase, the crystalline structures are under tension. The number of non-crystallizable
CH; units was analyzed according to two basic assumptions and proposed the slow and fast
crystallization behaviors of the PE with high and low molecular weight between the cross-links
in XPE. It was attributed this transition from crystallization of strands longer than the length of
strands between flexible physical entanglements to crystallization of short strands between the
fixed (chemical) cross-link points, allowing only crystallization of the (very few) suitable

segments already in close proximity.
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BERT2MART (AuNPs) REMREMEEITR AT URZRE T, AT UFFH
HIFHEBY R EN, BRLRE R WK T8 X &M A BOREA T 9 3 o
= EMIA, K, BRI TREMEK, BREE. 2RARKETRIESEEHENE
MR TR R A B R LA 1 B AT XTI 1A AR, AR XK I S 3 RK 2% (PS)
B A9KE T (AuNPs@PS) 1B A4 % % 71, i3t AuNPs@PS F % 4 8k 40
BRI & 8 X H & AuNPs@PS A i ts, AT T RamatKfn &gk § R
AR A MR, R R ALSAXSH A WM T £ 4 F + AuNPs@PS 4 3 14 By 25 4
EEEAE, ERAHAEEHEFLOIB UL R EZBELER TR, 2 FEHN22
kg/mol By PS5 A% Hy & 44 K KL F 7] LAZE 3% ik B8 U] WY E Q0 3L 7 (fee) 26 A An A& I 77
(bet) %4Hy, HMEEHE (4 FE4 F A2 kg/mol. 5 kg/molFr12 kg/mol) PSHEEA #14
2 KR F ] LU 3% ki fec 4 o TR VA HE & 12 AR o 4 o] YL B fec Tmbet 4 e 45 A By 1 A2,
FRALSAXSH R R AL R & b TR E R L8 P KEER 6 W00 7 v iAo 134 4 £ 4
g, EMAKEFMEREESZ#AIREFREDH. I, XA RMLSAXSEA
W T AR FEEKAUNPs@PSE B M EA TR, ZEREHA, ERBEFAE TN
MEKFREWERNP K T ATAER EfecH | —F A ARERE LML, Bz
R SEAKEFTA X
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W ERAT A AR A F et P REE, wHE—ME FH e xR ey k. KW
WK SHEE ZIEHATH, EEEATBRANEE. #TARELZR, ANRITAETRAY
SRR, — R, MM E A Weibull) #i, 01 8T 3 4 Gaussian A, &
BR T R AZ B P A R AR T W HH# 5 07 . % & M # Weibull 5 Gaussian 27, N & EAK A B
FaEEEMEE,

W B A B ERER R — M E MG, BRATIBESERAGHTTHRIUTHAR, FA
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BELTERCHE (UHMWPE) Z&H AR FHREEZ —, ([ERE SRR IR
WM TN, REMTHENERTELETIANF—MHREM KL 4T, wREAS
ZEAMEE, WRARE E®mERantet. ExXTITEY, RIEEEs TERLEF
EEARAE GPP) Be, HEMT. HAAE TUHMWPER Bl & 19 & T, @i
#L K T iPPAUHMWPE #8&. BHE AL, £ 130°C. 140 °CAn150 °CHEALHY
iPPPUHMWPE # & WL T &AM Emkig. 4 7 B E REERATY, RNZEH#TT
WAXD. SAXS ## SEM i MW EH . 4EREH, 160°CLL LB 2 H PP f &
FEAIE BB . #E130F7140 CCAERL BN #F &b, UHMWPERY A H Bkl 7 5| 5 4 1 5 o
UHMWPE &K, X 15T BUHMWPERM AT &6 % MD-1504F AR R, B
iPP5SUHMWPE Mk [ B E 0y /] F M £ 7 R BT EF R B E AR P . 74T,
UHMWPEE R4 B /G #9iPPE R B 2, MgHemiigR, EMRER, UHMWPERZ #4
meREREERMAE—F = £ZH, SEATWAEAR. AT LERRH, BRINRETHE

41 iPP/UHMWPE 7 i 8400, 45 A5 V8 A 89 7 A% 08 B AR b

53 ks

1. P. D. Coates; P. Caton-Rose; I. M. Ward; G. Thompson. Sci. China Chem. 2013, 56(8), 1017.
2. Lyu, D; Sun, YY; Lu, Y; Liu, LZ. Macromolecules 2020, 53 (12), 4863.

B
B 5 A 2 I B BRI BY (121522KYSB20210042)
EXREARFES K (52103046)



o [ SEHERTE TTHE /N A P T U R U A B A R

ITE, £XE, A48, KR, BA, AR, HEA
P ERTRMFHAR

NEFTRAEAER A AHGRER T HEFRE, BN 5E4E
B, ZHFRTFRAEEAT REAN, TRAAE T AH TR SRS SN E/ N+ F ot
BARHNGES, ETHEHRE. BE. REFHEEINE, TREUMRELHTH
BALIE .

FEEHAAET T PARNEZRARIORA £, RefeBesmtt. TE/L
F, KN ZERNEZ RS, REAGMHERERRHAT T REA R HDMBEAR
WA RMAFPRATR, SEFRT AKBEREHRE. BREFR, #7mE. HIH
amBFRM N ERRE. TGRSR E R SR AL/ A SR 7 i,
BRATRT EABEN. ZEG RETFR, BREFERESFNECNA T HH LR
K, #H—FHRET ENNFRIR, UEFHRF P FR.

5% Xk

LIEE; 2RE* TTF;, AL 2RT; FEE ¥R, 24 TR, XNEWH; 7
Pl BRARRNA P FHERIANEEmEKE R FREFAFHE A, 2024, 58(1): 211-217.

2.Shibo Yan; Zijun Wang; Tianfu Li ;Zhong Chen; Xiaoming Du; Yuntao Liu; Dongfeng Chen*;
Kai Sun; Rongdeng Liu; Bing Bai; Xinfu He; Kaitai Liu; Shuanzhu Wang. In Situ
Characterization of 17-4PH Stainless Steel by Small-Angle Neutron Scattering

Materials, 2023,16(16):5583

3.Investigation of Cu-enriched precipitates in thermally aged Fe-Cu and Fe-Cu-Ni model alloys,
Wang Zijun,Du Xiaoming,Li Tianfu,Sun Kai,Tong Xuezhu,Li Meijuan,Liu Rongdeng,Liu
Yuntao,Chen Dongfeng. Journal of Nuclear Materials, 2022, 562:153601

Bk
FEE TR AR KESTE KB (YZ232505000901); & E#Z T & A E a8k #F 5 7
H % BI(FK010261123429)



ET/NIBUS AR RNAZ 4 5 R ENESHT 5T

VA
o R 5 I B AT

RNA R4 GEFH T RFHAEL) THESHRBHRETVEA, £T RNA fof
4 RNA 99T 3 77 XA . RN R RNA 9 M . MR E S 5889 X R X T48°F RNA A 2
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SR M BN 55 71 F RAE W8 BRI E KB CERE R 5. I
BE N RS RERALE L TFHAFE (MD) #Hl, ABITAS FEEABTHRET
MaFREBIFNASE WA GHER, NATS (SAXS) #ILHRNY 52 49K 21ROk
REWEZE, BRTENRE (WEYRRE, TRELBERR. BEXEYE
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Blue-light-induced conformational change and

intermolecular interactions of Cryptochrome

2t LR, Vikash Kumar?, Cecylia Severin Lupala?, 2= #t %2,
Yingchen Shi?, Keehyoung Joo?, Jooyoung Lee*, x|/~ %>" B 1"

| REMEERELAEZRE, BERFNER, 2 AR IHTERFFQ;
3 Center for Advanced Computation, KIAS, Korea; 4 School of
Computational Sciences, KIAS, Korea; 5 L7 fise X ¥ E %

Cryptochromes (CRYs) are blue light receptors that mediate circadian rhythm and magnetic
sensing in various organisms. A typical CRY consists of a conserved photolyase homology region
(PHR) domain and a varying carboxyl-terminal extension (CTE) across species. The structure of the
flexible CTE and how CTE participates in CRY’s signaling function remain mostly unknown. In this
study, we uncovered the missing link between CTE conformational changes and downstream signaling
functions. Specifically, we discovered that the opening of CTE exposes an active surface of CraCRY
(C. reinhardtii animal-like CRY), which interacts with Rhythm Of Chloroplast 15 (ROC15), a
circadian-clock-related protein. Our finding was made possible by two technical advances. First, we
directly observe, for the first time, the opening of CTE upon blue light excitation using single-molecule
Forster resonance energy transfer technique. Second, we obtain the dark and lit structures of full-length
CraCRY, including CTE, through computation and small-angle X-ray scattering (SAXS). Our results

provide insights into how CRY performs diverse functions upon light activation.
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Incoherent and coherent SAXS experiments at synchrotron

beamlines

A. Gibaud
Le MANS Université, UMR 6283 CNRS, Le Mans France
SWUST, Mianyang China

In this presentation, I will outline the key differences between SAXS (Small-Angle X-ray
Scattering) experiments conducted at the ESRF synchrotron beamlines ID02 and ID10.

IDO02 is a state-of-the-art incoherent SAXS beamline, designed to analyze samples spanning a
size range from nanometers to micrometers. This beamline is highly versatile and suitable for
studying the structural properties of a wide range of materials. In contrast, ID10 is a beamline
dedicated to Coherent X-ray Diffraction Imaging (CXDI), a technique that enables high-resolution
imaging of materials using the phase information of X-rays. To begin, I will provide a brief
introduction to the concept of coherence in X-ray scattering, which is crucial for understanding the
difference between the two techniques. After this, I will present several experimental examples to
demonstrate the distinct capabilities of these two beamlines.

For instance, at ID02, we can use SAXS to track the kinetics of precipitation in a system such
as calcium carbonate (CaCOs) particles, utilizing a flow cell setup [1]. This allows real-time
monitoring of particle formation and growth, providing insights into dynamic processes that would
otherwise be challenging to observe. Next, I will introduce our work at ID10, where we employ
Coherent X-ray Diffraction Imaging (CXDI) to unravel the 3D architectures of materials at
unprecedented resolutions. For example, we have investigated mineral architectures like
precipitated calcium carbonate (PCC) and microalgae, such as coccolithophorids [2,3]. With CXDI,
we can explore the three-dimensional morphology of such materials with a voxel size close to 20
nm, offering detailed information that is difficult or impossible to obtain with traditional techniques

such as scanning electron microscopy (SEM) or optical microscopy. This high-resolution 3D



imaging opens up new avenues for understanding the intricate internal structures of complex

materials.

3D reconstructions of PCC and coccolith measured at ID10
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SAXS and SANS in studies of soft 1D lattices and superlattices

Goran Ungar,

Xi’an Jiaotong University and University of Sheffield

Many systems form layered structures, usually of two alternating sublayers such as crystalline-
amorphous in semicrystalline polymers, or aliphatic-aromatic in smectic liquid crystals (LC), lipid-
water in lyotropics or two polymer blocks in block copolymers or blends. But sometimes 1D lattices
are not simple, developing into superlattices, either to resolve packing frustration or as a
consequence of a specific kinetically favoured formation pathway. Small-angle X-ray and neutron
scattering are methods of choice for their study. Their application will be illustrated on a selection

of polymer and LC examples.
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Effects of residual solvent on the solid phase ripening of ultrafine

explosives

Jincan Zhu®® Bo Jin®, Yu Liu ®°, Shichun Li * , Haobin Zhang®
a Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621999,
China;
b School of Materials and Chemistry, Southwest University of Science and Technology, Mianyang

621010,China

Nowadays, ultrafine explosives are widely used in military fields. Ultrafine 2,2',4,4',6,6'-
hexanitrostilbene (HNS) has emerged as an optimal primer for explosion foil initiators due to its
excellent thermal stability and high-voltage short-pulse initiation performance. However, the solid
phase ripening of ultrafine HNS leads to a degradation in its impact detonation performance.
Previous studies have indicated that residual dimethyl formamide (DMF), which is present in
ultrafine HNS prepared using the recrystallization method, affects ultrafine HNS ripening. The
mechanism of residual solvent effects on solid phase ripening of ultrafine HNS is unclear. In this
work, the specific surface area (SSA) derived from small angle X-ray scattering (SAXS) was
utilized for kinetic fitting analysis to explore the mechanism by which residual solvents enhance the
solid phase ripening of ultrafine HNS. In-situ SAXS at temperatures of 150 °C, 100 °C and 60 °C
revealed an initial rapid decrease in SSA with time, followed by a slow decline. Furthermore, the
higher amounts of residual DMF accelerated the reduction in SSA with time. Kinetic fitting analysis
demonstrated that reducing residual DMF would lower both the activation energy and the pre-
exponential factor, consequently decreasing the rate constant of solid phase ripening. The
mechanism was speculated that it primarily facilitated the Ostwald ripening (OR). Additionally,
contrast variation small angle X-ray scattering (CV-SAXS) confirmed that coating of ultrafine HNS
particles is an effective method for inhibiting ripening, significantly reducing both the rate and
extent of ripening of ultrafine HNS. This study predicts how residual solvents impact the solid phase
ripening process of ultrafine HNS and proposes strategies for enhancing the long-term stability of
ultrafine explosives. Key words: Ultrafine HNS; Residual solvent; Solid phase ripening; Small angle

X-ray scattering
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4% E 0.6 MPa, K5 THHAEEL 02 MPaty T &8, BEMSAXSEH, EFBEET
ERRBE ST K INT = WAL 4 R R b AR T A AL A 7T B (R 5 AL
Bz, RBEEEmENEER A,

5% Xk

1. Miller, R. L.; Holland, V. F. Journal of Polymer Science Part B: Polymer Letters 1964, 2 (5), 519.

2. De Rosa, C.; Auriemma, F.; Malafronte, A. Macromolecules 2014, 47 (3), 1053.

3. Nakafuku, C.; Miyaki, T. Polymer 1983, 24 (2), 141.

4. Qiao, Y.; Wang, Q.; Men, Y. Macromolecules 2016, 49 (14), 5126.

5. Kaszonyiova, M.; Rybnikar, F.; Geil, P. H.Journal of Macromolecular Science, Part B 2004, 43 (5), 1095.

B
ExRE4A¥E£ 4T ETHE T (52373027) .



