
XRAY PHOTOVOLTAICS

How XRD is used in photovoltaic perovskite thin films?

X-ray diffraction (XRD)-based techniques,including conventional laboratory-based XRD and

synchrotron-based grazing-incidence wide-angle x-ray scattering,are widely used to probe the

microstructureof photovoltaic perovskite thin films.

What X-ray sensitivity does a pyroelectric photovoltaic detector have?

Strikingly,its pyroelectric-photovoltaic coupling leads to a high X-ray sensitivity of ~293 uC Gy -1 cm -2,on par

with those of the highest-level self-powered X-ray detectors.

Are two-dimensional ferroelectrics a promising material for photodetection and X-ray detection?

Two-dimensional (2D) hybrid perovskite ferroelectrics,characterized by a highly tunable structure and intrinsic

structural anisotropy,have emerged as promising materials for photodetection and X-ray detection,thanks to

their outstanding photoelectric properties. Despite recent blooming advances,the relat

Does chirality induced polar photovoltaic effect affect self-powered X-ray detection?

Here, by exploiting the chirality-induced polar photovoltaic effect in a chiral-polar 2D HDP, ( R -MPA) 4 AgBiI

8 ( 1, R -MPA = R -?-methylphenethylammonium), we successfully realized self-powered X-ray detection.

Are perovskite solar cells viable members of next generation photovoltaic?

Environmental impact analysis and life cycle analysis have reported that a stable perovskite solar module

possesses a short energy payback time of 0.22 years . These results witnesses that solar cells are viable

members of next generation photovoltaic.

What is the sensitivity of X-ray detectors?

Consequently,X-ray detectors based on high-quality single crystals of 1 exhibit a high sensitivity of 46.3 uC

Gy -1 cm -2and an ultralow detection limit of 85 nGy s -1 at zero bias. The sensitivity can be further increased

to 949.6 uC Gy -1 cm -2 at 50 V bias,outperforming all current 2D HDP detectors.
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Organic-inorganic perovskites used for

photovoltaics have an AMX 3 structure where A is a

monovalent cation such as Cs, methylammonium

(MA), or formamidinium (FA), M is a divalent metal

such as Pb or Sn, and X represents halide anions. A

stable 3D perovskite can be formed only when the

Goldschmit tolerance factor (t) is in the range of a?

1/4 0.8a??1 based on a a?|

Broadband photodetectors (PDs) with low detection

limits hold significant importance to

nexta??generation optoelectronic devices.

However, simultaneously detecting broadband (i.e.,

Xa??ray to visible regimes) and weak lights in a

single semiconducting material remains highly

challenging. Here, by alloying iodinea??substituted

shorta??chain cations into the a?|

We report here, through the use of synchrotron

X-ray submicron diffraction coupled with

physics-based finite element modeling, the

complete residual stress evolution in

mono-crystalline silicon solar cells during PV

module integration process.
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Abstract Complex morphology in organic

photovoltaics (OPVs) and other functional soft

materials commonly dictates performance. Such

complexity in OPVs originates from the mesoscale

kinetically trapped nona??equilibrium state, which

governs device charge generation and transport.

Highly boron-doped diamond films are investigated

for their potential as transparent electron donors in

solar cells. Specifically, the valence band offset

between a diamond film (as electron donor) and

Cu(In,Ga)Se 2 (CIGS) as light absorber is

determined by a combination of soft X-ray

absorption spectroscopy and hard X-ray

photoelectron spectroscopy, which is more a?|

Hybrid organica??inorganic perovskite based solar

cells have shown great promise with different device

architectures (meso/planar structure) [7], ideal band

gap (1.5 eV), long a?|
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Complex morphology in organic photovoltaics

(OPVs) and other functional soft materials

commonly dictates performance.  Resonant soft

X-ray scattering (RSoXS) has been revolutionary in

the exploration of OPV morphology in the past

decade due to its chemical and orientation

sensitivity. However, for non-fullerene OPVs,

RSoXS analysis near the 

Control over the morphology in bulk heterojunction

(BHJ) organic photovoltaics (OPVs) remains a key

issue in improving the power conversion efficiency

(PCE), despite the performance advances in recent

years.  including grazing-incidence small-angle

x-ray scattering (GISAXS), resonant soft X-ray

scattering (RSoXS) 

X-ray diffraction (XRD)-based techniques, including

conventional laboratory-based XRD and

synchrotron-based grazing-incidence wide-angle

x-ray scattering, are widely used to probe the

microstructure of photovoltaic perovskite thin films.
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X-ray diffraction (XRD)-based techniques, including

conventional laboratory-based XRD and

synchrotron-based grazing-incidence wide-angle

x-ray scattering, are widely used to probe the a?|

Argonne scientists use X-rays powered by the

Advanced Photon Source and a custom-built

characterization platform to peer into ion

movements of perovskites,  " Perovskite has a lot of

potential for photovoltaic solar cells, and also for

use in LED displays. At Argonne, we hope to use

the powerful X-ray beams to decode perovskites 

X-ray diffraction (XRD)-based techniques, including

conventional laboratory-based XRD and

synchrotron-based grazing-incidence wide-angle

x-ray scattering, are widely used to probe the

microstructure of photovoltaic perovskite thin films.
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Argonne scientists use X-rays powered by the

Advanced Photon Source and a custom-built

characterization platform to peer into ion

movements of perovskites,  " Perovskite has a lot of

potential for photovoltaic solar cells, a?|

Specifically, under X-ray irradiation, a multilayered

chiral-polar (S-BPEA) 2 FAPb 2 I 7 (1-S, S-BPEA =

(S)-1-4-Bromophenylethylammonium, FA =

formamidinium) shows remarkable radiation

photovoltaics of 0.85 V, which endows 1-S excellent

self-driven X-ray detection performance with a

considerable sensitivity of 87.8 uC Gy air-1 cm-2

and a 

Nitrogen is common in organic semiconductors and

other soft materials, and the strong and directional

N 1a??I?* resonances make NK-RSoXS a powerful

tool to uncover the mesoscale complexity and open

opportunities to understand heterogeneous

systems. Complex morphology in organic

photovoltaics (OPVs) and other functional soft

materials commonly dictates a?|
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This direct-conversion X-ray detector can capture

objects with a very high resolution of 6 lp mm a??1

(Fig. 1c) and shows an unprecedented low detection

limit of 0.22 nGy air per frame at an 

Argonne scientists use X-rays powered by the

Advanced Photon Source and a custom-built

characterization platform to peer into ion

movements of perovskites, a potential new solar

energy material, and shining UV rays on a?|

Xiao, Y. & Lu, X. Morphology of organic photovoltaic

non-fullerene acceptors investigated by grazing

incidence X-ray scattering techniques. Mater Today

Nano 5, 100030 (2019). Article Google Scholar
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The Crystallinity and structural degradation of

perovskite film can be studied using I,-2 I, XRD

measurements in the lab. The XRD measurement

profile is obtained from Bruker D2 with CuK I+-

source (I>> = 1.54 A) with step size of 0.02? and

holding time of 5 s per step. The measurements

were achieved using I, a??2 I, scan in a scanning

interval of 2I, between 10 and 60?.
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The X-ray detector must have as low X-ray

detection dose as possible to protect patients from

harmful radiation during physical examination.

Perovskites have advantage of high response in

X-ray detection due to the large product (I 1/4 I?) of

carrier mobility (I 1/4 ) and carrier lifetime (I?) [172].

Therefore, perovskites X-ray detectors can be bio 

The morphological stability of the PCE-10:BT-CIC

(1:1.5, w/w) film was further investigated using

grazing incidence wide-angle X-ray scattering

(GIWAXS), and carbon K-edge resonant soft X-ray 

Specifically, under X-ray irradiation, a multilayered

chiral-polar (S-BPEA) 2 FAPb 2 I 7 (1-S, S-BPEA =

(S)-1-4-Bromophenylethylammonium, FA =

formamidinium) shows remarkable radiation

photovoltaics of 0.85 V, which endows 1-S excellent

self-driven X-ray detection performance with a

considerable sensitivity of 87.8 uC Gy air a??1 cm

a??2 and a 
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