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Fig. 1. The crystal structures of 1111-type, 122-type, 112-type and 111-type iron pnictide supercon-

ductors, displaying the same superconducting Fe-As layers with different inter-layers.
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Table 1. The T values of iron pnictide supercon-

ductors with 1111 type structure obtained at ambient

pressure and high pressure. AP, ambient pressure;

Max-T¢, the highest T (including the T achieved

at high pressure); Pmax, the pressure where the maxi-

mum 7T is achieved; Py, the highest pressure applied

for the investigations.
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z = 0.05 [29] 25 28 3 20
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x = 0.5030] 35 45 27 20
LaFeAsOL)) 43 50 15 13
LaFeAsOg g2Hg .15 21 36 52 6 19
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x =0.30141 43 — AP 15
SmFeAsOg g5 128 55 — AP 68
SmFeAsOg gHg o 27 55 — AP 15
GdFeAsOg g5 [42] 53 — AP 53
GdFep.9Cop.1 AsO [43] 19 — AP 29
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Fig. 2. Temperature-pressure phase diagram of the
La-1111 samples.
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Fig. 3. Pressure dependence of the superconducting
transition temperature (T¢) for CeFeAsO1_;F; (z =
0.12, 0.16 and 0.3) [34,30] samples. The inset shows
the plots of To-P for SmFeAsOq g5, LaFeAsOqg.5Fo.5
and LaFeAsOq.g9Fp.11 superconductors.
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Fig. 4. (a) The temperature (T') dependence of the ex-
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set shows AC/Tc vs T in a log-log scale, bold triangle
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(b) Tc-P phase diagram of GdFeAsg.gs, obtained from
resistance, alternating current susceptibility and specific

heat measurements.
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Fig. 5. The temperature-pressure phase diagram of
AFezAs> (A = K, Rb, and Cs). The yellow region
and blue region show the pressure dependence of T¢

in the T-phase and cT-phase, respectively.
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Abstract

As one of the independent control parameters, pressure plays an important role in finding new phenomena, testing
related theories and guiding the explorations for new superconductors. In this review article, we will briefly review
the progress achieved from high pressure studies on some main types of the iron pnictide superconductors, including
1111-type, 122-type, 111-type, 10-3-8 type and 112-type. A few typical results from high pressure studies are introduced
in more detail, including the positive pressure effect on the superconducting transition temperature Tc of 1111-type
iron pnictide superconductors, which indicates a way to enhance the Tc by using a smaller cation to replay La ion; the
maximum 7¢ of iron pnictide superconductors estimated by high-pressure studies on a series of 1111-type iron-based
superconductors etc. More importantly, high pressure studies on the parent compounds of iron pnictide superconductors
clearly demonstrate that pressure can suppress the transition temperatures of magnetic order and crystal structure,
and then drive a superconducting transition. Furthermore, many examples are given in this review to reveal how the
magnetic order competes with superconductivity under pressure, which provides new constrains for the establishment
of the theory on superconductivity. These high pressure results are expected to be helpful for the studies of high-T¢

superconductors and for the exploring of new superconductors.
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