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H2:H versus Si:P. Similarities and Differences



Atomic hydrogen inside solid H2 films
Andreev and Lifshitz 1969
Sov. Phys. JETP 29, 1107
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Quantum computing?

nmax≈4×1019 cm-3 at T<0.1 K

J. Ahokas, J. Järvinen, V.V. Khmelenko, D.M. Lee, and S. Vasiliev:
Exotic Behavior of Hydrogen Atoms in Solid H2 at Temperatures below 1 K.
Phys. Rev. Lett. 97, 095301 (2006) 



Hyperfine level diagram for H-like atoms with isotropic hyperfine interaction

Level crossing for H is  at 16.7 T,   Θ2~2.5×10-5

for Si:P-at 3.34 T,   Θ2~1.6×10-7
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Experimental setup

128 GHz ESR, ENDOR

B=4.6T
T=0.03-1K

Cell fill line
H gas, He, H2
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Fabry-Perot
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Quartz Microbalance
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Sample cell wall
≈10 nm

10 μm

Solid H2 film 
doped with H atoms
nH=1016 – 4·1019 cm-3



Sweep, V at 61.5 G/V
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T1 Relaxation of ESR transitions
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Sweeping through the bc line
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Dynamic nuclear polarization
Overhauser effect
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Sweep field, V @ 3.7 G/V
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Observed ENDOR spectra

- Two narrow transitions shifted to the red from free atom resonance
- Homogeneous crystalline field

a b

d cΔa ≈ 1.3 MHz



Relative frequency (LO at 95 MHz), MHz

94.8 94.9 95.0 95.1 95.2

FI
D

 F
FT

, a
rb

 u
ni

ts

-4

-2

0

2

4

6

8

10 kHz

Small tipping angle limit, Pulse width of 100 μs

Pulsed ESR spectrum



H↓ H↓

H2


	Atomic hydrogen inside solid H2 films

