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Experimental section:

Table S1. Crystal and structure refinement data for RCS-2 (as-synthesized).

RCS-2

Formula C39H21Dy2NNa2O30S4

Mr 1482.79

Crystal system monoclinic

Space group C2/c

a (Å) 22.2834(2)

b (Å) 30.0518(3)

c (Å) 22.9729(3)

α (deg) 90

β (deg) 93.3340(10)

γ (deg) 90

V (Å3) 15357.9(2)

Dcalcd (g/cm3) 1.283

Z 8

F(000) 5760.0

Abs coeff 12.000

Rint 0.0345

R1
α 0.0696

ωR2
b 0.1918

GOF on F2 1.058

Δρmax and Δρmin (e/Å3) 1.695 and -2.030

aR1 = Σ||Fo|–|Fc||/Σ|Fo|, bωR2 = {Σω[(Fo)2–(Fc)2]2/Σω[(Fo)2]2}1/2
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Fig. S1 Crystal structures for RCS-2: (a) One-dimensional pore structure formed by ligands and 

metals. (b) The distance of N and O atoms.

Fig. S2 PXRD for the as-synthesized sample and irradiated sample of RCS-2.
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Fig. S3 TG curve for the as-synthesized sample of RCS-2.

 

Fig. S4 The photocurrent of RCS-2 versus time under different X-ray dose rates from 0.26 mGy/s to 

1.52 mGy/s (a) and 3.12 mGy/s to 16.07 mGy/s (b).
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Fig. S5 Temporal response of RCS-2 with a bias voltage of 30 V.

 

Fig. S6 X-ray induced photocurrent response of the RCS-2 detector under different bias voltage with 

the dose rate of 16.07 mGyair s−1.
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Fig. S7 Time-dependent color changes of crystalline samples upon irradiation of Al-Ka X-rays.

Fig. S8 Electronic absorption spectra of after irradiated and naturally faded sample for RCS-2.

Fig. S9 SEM image of single-crystal detector for RCS-2.
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Table S2. Summary and comparison of the direct X-ray detection performances for MOF and-Se 

detectors.

Materials
Sensitivity (S, 

µCGy−1cm−2)

Bias voltage 

(V)

Mobility-

lifetime product

(μτ, cm2V–1)

Ref.

RCS-2 (SC.) 6385 30 1.61 × 10–4 This work

RCS-1 98.58 30 5.32 × 10–4 2

1-SC-a (SC.) 2697 30 3.44 × 10–4 3

MOF-2-film 137.31 30 3.03 × 10–3 4

Ni-MOF-film 98.6 10 3.26 × 10–4 5

EV-MOF (SC.) 3216 30 8.27 × 10–6 6

SCU-12 23.80 30 1.30 × 10–4 7

SCU-13 (film) 65.86 100 4.31× 10–4 8

SCU-14 54.93 100 6.30 × 10–4 9

RhB+@TbTATAB 51.90 100 1.12 × 10–3 10

Cu-DABDT 78.70 1 6.49 × 10–4 11

-Se 20 5.50 10–7 12

Single-crystal (SC.)
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