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Fig.1 Technology Tree of Ultra~low Temperature
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Fig.2 Schematic of the cryocooler



B Zpste Aol FEldt o A
Stirlingelt} G-M ¥ 479 J~
AFe TZE JIRE Ao gz
29 G-MyZr1e} J-TREE
UID W7te 2%3A g Aerest o
o oo

4, DC SQUID 7Hgt

SQUIDE e Wee Tashe =
g T ALl FAE} He AL
o] &3t AFE A 2HE F U #F
Alol},

19623 B.D. Josephson™ ©] Cooper pairs
7 gk AAAE B39 & ¢ UdE 2
A< tunneling°] W o]2& AA)stn o]
o] Aoz FHEHAeH o A& AF,

L2 277 (super current) &= B A& o -

ste F7189 WsE ®olm 2 F717) A%
%R} ¢, =h/2e(2.07X107% Wh) et Ax
A=A ek,

zie WYe 2AEA= 929 SQUID
ode F FFH7F Aok Hue zde Fge
o3 rf SQUIDS ¥ A9 z8& ARe
AHg3hE de SQUID2IH de SQUIDS A%
ZARIE A% A wel wA 5 sje
slit& Bosts Le) W gonz 23

@ !

n+1/2)8

Fig.3 (o) Schematic representation of dc
“'SQUID, (b) |-V characteristics for o=
n ¢, and(n+1/2) ¢,, () V versus ¢

for constant current bias

KA HEHTER F184% %25 (1989)/119

= Y34 X1 (Superconductive Quantum
Interference Device ; SQUID)Et= o] 8o] &
A g Aolrh,

Fig.39] dc SQUIDY] izl dF—=<t
54, 282 44 A/ 25 o ALY
AA&e] BA 7 ve} sl

197030 wl=e] S.H.E.AlA A-go=
4&skd of SQUIDZE A4kg olzgjz v =,
F= T 2 A FANA ik FFskm o
de SQUID= A|zte] ojz g uf &l f SQU-
ID B} 7ide] oy & 1976 J. Clar-
ke¥ 5] Nb—NbOx-Pb turnel HEFg ©
|3 APl de SQUIDE sRshaA of
SQUID Bt v deg 24 HAx 2%
et 2t Zlee) F43% dgg dutg o) f
3t de ¥ rf SQUID ¢ A5o] =A A=
t}. de SQUID= #HZo] 483t 2o of
SQUID Xt} &d 548 Holz 9lx S@-
UIDY] #xEx 1072 J/Hz2 &%3 44 h
of s 2oz 2344 dag ud
st A el Sz Ak

107’_ ] ™ ] T T

105 | Magnetized lung |
contaminants A

3,
]
]

Cardiogram b

!
I .
|

4

2
T

— Encephalogram -

FIELD STRENGTH (fT)

R
l

Evoked cortical ~]
activity

101 1] ll |I ll )

10t 1 10 12 100 10t
FREQUENCY (Hz)

Fig.4 Typical amplitudes and frequency ran—
ges for various biomagnetic effects,
Field strength in Si units is given in
terms of the magnetic induction expr-
essed in femtotesia, or 107 T




120/

SQUIDS| $-&& A%, AR, A% 5o A
D2Hg v 23ty A FE2 8, gravitond
Z|, quark 4 T ="M oln] Hol
AFgE 3 glon B3 YA AT EobdlA

I §8%=7F WA St dTh AR A

Fol} HoA WA= e Ase Y
picoteslacl Al 4 fT(=10"®T)d] ol2x
At '

Fig.4ol A9 z+ ZofA 2= 23
o] EAol ve} e SHEHA wet A

o A7l Fd 9, AR X o

2o ol Ze AL ¢ AFE BAFE
A2 SQUIDE AMgsteopgt 7hssts 9%
%S GASH A Fo FH L speof
ok gtk SQUIDE ©] &3 AA A gte 1
%71€E o] &% A SQUID A7 &

ggd w2t oS g89dd o2 o4dd.

5 & g

FA&71%2 +5F7]% (space technology )
oy} A 278t Zo] Adr &g MEEy)
AAE A Aol znd A

ARt vlee olux 4 sdT o

¢l g3, MHD 2d Folx ZE Zg3jr}

AL Uy Ao HF YAFol
obd ST Z (infrastructure) @) &4 71A
7] Q& £&3 HE Ao o oA
A ARFe] gl S5HEH gk =3 F71
Al Al §4o] a3 Ax ofg &
o] frell o]t} '

SelvEtst 21A71e 7PE 38 & ol
A AlA 100 MR Fe) stz wHESE] 9

3 Al”g sHstn FH3tn A& old FA
27lgd B ZE RE P La7m
ol7l= sht FA 2wy 57l e de SQUID
Mg FAE AL i nFAA AR
o}, H2o] FHIZo dojd nexAEA 9 W
AL olst A2 AFg HE 71&58lg Aoz

1. H. Kamerlingh Onnes, Leiden Comm.
108 (1908).

2. HK. Lee, H.C. Kwon and J.C. Park, J.
Kor. Phys. Soc. 21, 117 (1988).

3 "HEH, o4, Z<UA, KSRI-88-15-

IR, #8712 (1988).

4. S.W. Lee et al., Study on Superconducting
Magnetic Energy Storage, KRC-84S-TO5
(1986).

5. JE. Zimmerman and R. Radebaugh,
“Operation of SQUID in a very low-
power cryocooler” NBS sp508, 59 (1978).

6. S. Barbanera, SQUID °85, Superconduct-
ing Quantum Interference Devices and
their applications, ed. H.D. hahlfohm,
H. Lubbig, (1985).

7. B.D. Josephson, Physics Letters, 1, 251
(1962). :

8. J. Clarke, W.M. Goubau and M.B. Ketchen,
Tunnel junction dc SQUID: Fabrication
Operation and Performance, J. Low
Temp. Phys. 25, 99-144 (1976).



