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Figure 1

a) Chemical formula of Phz and H,xa. b) Crystal structure of Phz-H,ca
normal to the ac plane at room temperature (P2 /n). Broken line shows
OH...N hydrogen bond. c¢) Molecular stack along crystallographic
b-axis in Phz-H,ca. d) Temperature dependence of relative dielectric
constant of Phz-H,ca and Phz-H,ba.
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Figure 2

a) X-ray oscillation photographs of Phz-H,ca measured at various
temperatures. b) Temperature dependence of cell parameters of Phz-
H,ca.
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Figure 3

a) Electron-density distribution map obtained by the maximum enthropy
method (MEM) analysis of the X-ray diffraction data of the Phz-H,ca at
160K. The equicontour level is at 0.7 eA=. b), ¢) Contour map of the
electron density near the H-bonding OH...N site extracted on the plane
defined by two oxygen atoms and one nitrogen atom. The contour maps
are drawn from 0 to 0.4 A,
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Figure 4
a) X-ray oscillation photographs of Phz-H ba measured at various
temperatures. b) Temperature dependence of cell parameters of Phz-
H ba.
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a) Temperature-pressure phase diagram of Phz-H,ca, b) Temperature-
pressure phase diagram of Phz-H ba, ¢) Temperature dependence of
symmetry breaking peak ( -4 0 1 and 17/2 1/2 7/2) intensity at P, ,, =
0.48 GPa of Phz-H,ba crystal.

Z VTRV OGS, KR TRERISHD B EHHNZEET
218, LIF, P, 3ERICBOTHNLURE O Z 7
L, PIRAIEREICE T 2EOMEMEZRT, BiRicH
WT Py = 0.48 GPa ZHIIN U CHREN G B O k71 722
ELlE A, & (T=37K, P~ 0.3 GPa) Tld Phz-H,ca
CIERED 2 (5 (q= (17212 1/2)) DREHEIHIE Nz,
7z, T<200K DWEHFEIKTIE, WEDGE LRI
B TR D WY LRI WIS B kOl (h+] = odd) AT HMEBIE N
Teo TD D RSIRE DR EAKTF ML Fig. Sc ldR Uzl
DTHY, TOFERMNS, Phz-Hba fFEfHDOEE N (P> 0.3
GPa) TOREEZLIE, Phz-H,ca DHEFEDLGG LR U TH
LT ENHSNICES T, ThDD, BEMEEICE T,
Phz-H,ba DIFEEH ML A A D 1.1 HEDZEICE S
TEeERRLTWVWS,

¥z, 7w EBEBEK Phe-Hifa) OfHIEHEIT TR
JEIC K > THIEBZRIZWD, ThHid Hifa D pK EH
Hyca *® Hyba ICLENTHTREV, bbb, BIEEMNME
KFmabrBHric Licd VT IcHEL TS, T
DG OFIKIE FIC BT 2FEEONEN S, 0.5 GPa L4
FOESTHEFBBEHNEIE L, Phz-Hba & X < LI72FX
(Fig. 6a) W HNTz, TORMICBT BT/ FOREE
{LZZHH SIS B 72 DI R T O S A EHTE 217> 72
LT A, RIKEMATIE, 0.7 <P <08 GPa DIAEICTIE 3 AT,
P > 0.8 GPa DEHIF 2 O EFMMEEZE T 5T hb
Mo ize FNFENDOFNC I ST IS OWiE 7 |k
Ui, q=0/31/31/3), (2/32/32/3) U q=(1/21/20) T
Y, Phz-H,ba Dy LAT/KERE G (e ) OFIAD
Bix800, K EWETH S T EhVREE Nz, £z,
MR TH % FE-1 #HI&, K0l (h+] = odd) DIEHZHT %
KEIDBIINE Nz, ZNENORNS TSR DIREK A
1 Fig. 6b (Poq = 0.89 GPa) KT Fig. 6¢ (Pyoq = 1.09 GPa)
ORI TH Y, AR & BT OHIEN K <X
JELTWB T Db, TNEDRERNS, Phz-Hyfa D

B DS 5

QU
-
w
=1
3

PhzH,fa
PE

N
=1
s)

| FE-III
3-fold

Temperature (K)
3

0‘,5 1 1.5
Pressure (GPa)

b) 0.006 C) 0.015

Piooq = 0.89 GPa (@RT)
Z oo0al PhZHZfa g 0.010 -
5 5
£ £
< hol <
= =2
2 2
2 0.002 £ 0.005 -
£ £
1/ 3‘ 1/3 1/3!
0.000 ¢ L 0.000 L o sommsm— i
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Temperature (K) Temperature (K)
Figure 6

a) Temperature-pressure phase diagram of Phz-H,fa, b) Temperature
dependence of symmetry breaking peak (4 0 -5 and 17/3 -4/3 -25/3)
intensity at Py,,; = 0.89 GPa of Phz-H,fa crystal. c¢) Temperature
dependence of symmetry breaking peak (2 0 -5 and 3/2 -1/2 -4) intensity
at P,y = 1.09 GPa of Phz-H_fa crystal.
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Figure 1

The distribution of arsenic in P. vittata gametophytes in different growth
stages. SP: spore, RH: rhizoid, RA: reproductive area, GA: gametophyte
part, FS: frond of sporophyte, RS: root of sporophyte. The red squares
in photographs are measurement areas by XRF imaging.
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Figure 2
Arsenic K-edge XANES spectra of reference materials and the
gametophytes of P. vittata.
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Figure 3

The distribution of arsenic in gametophytes of P. cretica and A.
yokoscense before/after fertilization. RH: rhizoid, RA: reproductive
area, GA: gametophyte part, FS: frond of sporophyte, RS: root of
sporophyte. The red squares in photographs are measurement areas by
XRF imaging.
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Figure 4
Arsenic K-edge XANES spectra of reference materials and gametophytes
of P. cretica and A. yokoscense before fertilization.
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Figure 5

The distribution of phosphorus in gametophytes of P. vittata before/
after fertilization. RH: rhizoid, RA: reproductive are, FS: frond of
sporophyte, RS: root of sporophyte.
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