CHAPTER V

T, EQUATIONS

oW h&m T, formulas from Eq. (4.38) and

in this chapter @
- ——
discuss its limting 1 \ imiting cases result with the other
works in literature -\“ N ¢ T, formula of antiferromagnetic

N

superconductor san

Case I

In this case, to re€ovet.ihe. T a of the AFS which have been derived by

many authors before.

J =
QRN TN TN
When the two films are not in proximity.Eq.(4.38) indicates I'q =Ro=0, K =Hog,

Dp/2TT
Pa=2TT X [(@)2 (@ KeP2 - Va,] 5.1)

n=0
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and

[y1- K1) - Py (Ay! - KT) -In(@py/®p;) - Pl = 0O (5.2)

From the self-consistency BCS order parameter equation.

99 & In(2Y®pg/ TTe) (5.3)
/ l
where Y= 1.781. PN SNON

SolVlng ",u )\and Eqg. ¢

In(TyTe) = 27 T 240 u - Vo) (5.4

]
“‘ AFS layers in seperation which

ua

Eq. (5. 4)

agrees exactly with the ‘agt of Suzmnurijnd Nagl(Suzmnura and Nagi,1981)
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Fig. 5.2 The diagram of an S-N sandwich.



For an S-N sandwich. Here L' # 0, A)=Hou=0 . According to Egs. (4.24)

and (4.27), we have

Py = 27y /[T o0 (I‘gﬂ:o,,)] V@, ) (5.5.1)

Ry S22 % ) ._ ._, X1 B0, - ol ] (5.5.2)

and

= 0 (5.5.3)

By inserting Egs. (5.3) I 5 ‘we have

mﬁumwmwmm
~ ARASAN IR

P, = 3ITT, X [ TroT+0,-T\[,]- 1o, ]
n>0
Dpe 27T,
= 2T X [L/@ D) [1e, - U@, + T+ Ty]
n>0
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= YlHl(p c)
Dy /2T,

where Hj(P) = 2T, & [1V®, - 1(@,++)]
n>0

= W(-12+p2)-P(-12)-1[ 1+ [, +,)V0p, ]

o~ @! T,y = 1.781, and P(Z) is the

Here ¥ = [—Fl/ d, +r ‘=—«-

(5.6)

Eq. (5.6) is the bilayer (McMillan,1968).
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Fig. 5.3 The diagram of aa §y- standwl

Qﬁ’m\‘iﬂ‘imuﬁﬂﬂmﬁﬂ

qioransl -S, sandwich, here [ 'y # 0, Ay # 0.Hoe=0

K = 0 (.7.1)
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Pq, = Yo Ha(P) (5.7.2)
Ra = Py (5.7.3)
and

[Owy - B - P11 [ S F falobg/opn) - P11 = PiP, (5.8)
Solving Eq. (5.8) , we obfain

fT) = (U2)[ A? M- Y2 Hy(P) - { [ + Ay)!

.,
" \“ :
L N “
O
W .
"'a ",
! ",
= ) \
(7 LI 1 x
- AL/ U AL P
& \ N
= = N\ \
' @ + 5
24 # \
j L 1
T 5 -
-ln(CO » 3 r g F
b T
B ”
L g
-
k
- 1?' <

- 41 )t + ¥, Hy(PX A

59

we define
(5.10.1)

ﬂHEJ’HI &Wﬁ WA oo (5.102)
’QWI ERIES! mmﬂﬂ}ﬂma 2 5103

G = Y, Hypo - 71 HyPo (5.10.4)

we get
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I(T,/T) = (/2)[ E+ F- [E2+ F2+ 2EG |2 ] (5.11)

~ Eq. (5.11) is the Mohabir and Nagi's result (Mohabir and Nagi,1979) for an S;-S, bilayer

that shown in Eq.(3.18). i ulgl

Case 1T

In this secti il H‘_":.'" ::, tew. T, mula of an AFS-N sandwich by

Fig..5.4 The diagramsof an AFS-N sandwich.

AUEINTTIINENI

For an'AFS-N sandwich. Fo #0, ) # 0.Hg# 0,HgesA, =0

e ARABANIUINTINEIRY

Ki = [HoV (@22 + Tl [TV (@ K2 (5.12.1)

K, = [IK1/7[15+ \I(mn)2+(1<1)2] (5.12.2)
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Py and Ry are given by Eq. (4.37) .

and

1 -7 (AD-P;) = 0 (5.13)

Because Eq. (5.13) is the same as Eq. (5.5.3), then

(T Ter)

Inserting Eq. (5.12) intg B4 ng @, =271 (n+1/2), where n is an integer
O pg/27T,

Py = 2 [Kn+1/2) @ 12Y'B BB /[ ABAHAq+BR)]]

020 (5.14)
(5.15.1)
By = (5.15.2)

b ﬂW‘E*Ti Hﬁ‘ﬁzﬂ g1n3 e
Q“Wﬂ REMBAMININY A Y SR

we find the T, formula of an AFS-N sandwich as
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le/zmc

In(TyTh) = 2 [ [ 122A5/(A 31/ [Ag+B)- (o 1/2)'B,B, /
- |
[( AjADXAB Y(+1/2) ] (5.16)

For an AFS-$ sar o T 9170, Hgp=0 .

From Eq. (3.24.2) F

ﬁuifﬁwﬁ‘ SN ﬁ‘ﬁ%‘_“’_””
awﬁaﬂﬁ’imhﬁnﬁ’“ﬁﬂﬁaa

In these equauons

Aq = V(@122 HKy /2RT 2 (5.17.3)

By = ['q/27T, (5.17.4)
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Ky = [HqAztBiK;1/[Br+A; ] (5.17.5)

(5.17.6)

K, = [BK;]/[By+A

DOp/27T,
Py = & [ {(ot+l/ BoBp /
n=0
\ D] }- U@+) ] (5.18.1)
mDaﬂmc rx{i = i-" 3
R = X [[a+y - (- 12)*BBp 1 ]
= ""f- | ‘H (5.18.2)

uﬂ

ial ’ﬂﬁ?wﬂmwmm
f‘“ ‘aaﬁ’ﬁ) Xikivb el it E

'111(0‘)D2/(DD1)]2‘4 KT PyX (A - I(@py/®p;)-Po)}RRy1} /2]
(5.19)

we define

T/ Tgy) = M)t - KTy
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where =12 : =1,2 and 0=f3 .

The discussion of the T, result of AFS sandwiches will be done in the next

AULINENINYINS
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