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In his well-known papers, Einstein has already discussed a peculiar condensation
phenomenon of the *Bose-Einstein’ gas; but in the course of time the degeneracy of the Bose-
Einstein gas has rather got the reputation of having only a purely imaginary existence. Thus it is
perhaps not generally known that this condensation phenomenon actually represents a
discontinuity of the derivative of the specific heat (phase transition of third order). In the
accompanying figure the specific heat (C,) of an ideal

Bose-Einstein gas is represented as a function of 7/T; .

where \
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With m* = the mass of a He atom and with the molar

=

volume -&=27.6 cm’ one obtains T, = 3.09 K. For T

n
<< T. the specific heat is given by
¢, =1928(1/T.)"
and for T>> T, by
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The entropy at the transition point 7, amounts to 1.28R independently of 7..
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for low temperatures the ideal Bose-Einstein gas must, of course, give too great a specific heat,
since it does not account for the gradual ‘freezing in’ of the Debye frequencies.

According to our conception the quantum states of liquid helium would have to correspond,
50 to speak, to both the states of the electrons and to the Debye vibrational states of the lattice in
the theory of metals. It would, of course, be necessary to incorporate (4) this feature into the
theory before it can be expected to furnish quantitative insight into the properties of liquid
helium. :
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Welcome to SSRL*. We hope that your stay here will be enjoyable as well as safe. These
guidelines are intended to call your attention to safety concerns which you may encounter at
SSRL/SLAC* and to encourage you to be alert for and avoid hazardous situations.

Construction Safety

Construction sites often present unfamiliar hazards at SSRL. (7)) In general. you should detout

around _construction sites. If your work requires you to _enter a construction area, observg
ing si HA AT* ARE and w; rh verh nd underfoot.

Cryogenic* Safety

The hazards from cryogenic substances are:
Extreme cold - Cryogenic liquid and their boil-off vapors can rapidly freeze skin and eye
tissue. Wear insulated gloves and safety glasses when transferring liquid.
Expansion ratio — Use properly designed dewars,* transfer lines with properly designed
safety devices in working order. Never trap cold liquid in a closed volume without a relief
valve. As the liquid warms the pressure can increase 1000 fold.
Asphyxiation* — In small spaces (such as experimental hutches) ensure adequate ventilation.
Boil-off vapors can displace air.

Electrical equipment safety

Normal safe laboratory electrical practice is expected of all staff and users at SSRL. The SSRL
staff are available to assist with design and construction of equipment, particularly with regard
to interlocks and other safety aspects. When working on equipment that couid under unexpected
energization or start up release energy that may cause injury to personnel, then application of
the SLAC lock and tag program must take effect. (4) This program is where the source of
energy i.e. electrical, pne aulic* j ed out jn a safe ition by the perso
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working on the equi : the hazard has isal

Emergency procedures: {7) If you encounter someone hung up on a live circuit, do not touch
b . K

t ff the 1ca r non-c necti

him! Either turn off the electrical source or use a non-conducting pole to break the connection,
If the person is unconsciousg perform CPR* if necegsary and call for help. After an electrical

kee victi n jet. Get

SSRL: Stanford Synchrotron Radiation Laboratory
SLAC: Stanford Linear Accelerator Center asphyxiation: &8

hard hat: ™~V A v b pneumatic: ZEFED
cryogenic: {&ig hydraulic: KE (GlE) O
dewar: 7 27— (EHEHR) CPR: L JiliBR4
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What kind of hazard is expected if cold liquid is trapped in a closed vessel without a relief
valve?



