


Superconducting MgB,
Motivation & Godal
Hybrid physical chemical vapor deposition (HPCVD) of MgB, at Temple University

MagB, growth on metal substrates
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MgB, is one of the most promising superconducting material for SRF applications
MgB, coated Cu cavities will have high thermal conductivity
Less expensive alternate for commonly used Nb bulk cavities

3 recipe to grow MgB, on large area Cu discs M




HPCVD of MgB, at Temple University
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Figure 1. The pressure-temperature phase diagram for the Mg:B
atomic ratio Xy, /xg = 1/2. The region marked by ‘Gas + MgB,’
represents the growth window for MgB, films (from [2]).
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for the deposition of MgB2 thin films Appl. Phys. Lett.



* MgB, was grown on metal substrates

« Deposition temperature ~ 700 C MgB,/ Nb
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MgB, film growth on
2" ceramic substrates
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(a) H, + B,Hg

* Mg vapor reacts and forms alloy with Cu starting
around 450 C at 10 Torr ( Copper surface color
changes to silver)

Y \ \.
\\\\\\\\\\\\\\\\\\\\\\h\\\\\\

1. Mg pellets 4. Heating coil
2. Cudisc 5. Thermocouple

3. Mo cap 6. Mo sample holder

* Mg vapor pressure is low at low temperatures

oatfing whole 2" area uniformly challenging

'| Scaling up for 2” Cu discs and reduc
the growth temperature



Role of Mg-Cu alloy on the growth of MgB, on
Cu

Types of Mg-Cu alloy
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Helpful nature of Mg2Cu at low

temperature /




« Fairly uniform coating
« Conformal coating

* Thick (~ 3 -6 um) alloy layer
ne MgB, layer










DC superconducting properties
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RF properties
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(a) (b) (c)
: ,.........,;:? Tubular I . Cu tube ID - 1.495"

;\ “heater B,Hs and H, | ' OD - 1.625"

. » gas line

< Samplle — « Thermally insulated, water cooled B,H,
with rotary and gas line from the top ( T < 300 °C)
linear motion

Mg oven in the center ~ 600 °C

Cu tube

Thermocouple




550 nm thick MgB, coating
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850 nm thick MgB, coating
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Cu tube
surface

el i

Poor coafing in the region 2
- Similar coating was observed in the
center of the 2-inch discs
- Indication of Mg deficiency

Region 3 to 6, fairly uniform coating with
occasional voids
nickness ~ 850 nm
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MgB, on polished Cu plugs attached to the Cu
tube
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We have successfully developed a MgB, growth process on Cu without using buffer
layers at low temperature

MgB, coated Cu discs showed excellent DC superconducting properties with high T,
(~37 K) & high J. (107 A cm™).

MgB, coated Cu discs showed high Q close to the reference Nb discs.

The growth process was scaled up to accommodate 3 GHz cavity and coating of the
inner wall of Cu fubes with diameter similar 3 GHz RF cavity was tested

> > ose to 37 K in thick films and the coating was

FUTURE WORK
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