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Name
F-‘“— N
Position

Adress
Nationality
Marital Status

CURRICULUM VITAE
{(February 1974)
Prof. Dr. Abdel Fattah Ismail
Senior Under-Secretary of State,
Ministry of Higher Education.
Cairo Egypt.
4, Tbrahim Naguib Street, Garden City, Cairo
Exyption > _ )
Married to @ _ -
— Samiha, PhD. Professor of Organic Chemistry,
-Ain Shams University Cairo.

— Having a son a.nd a Daughter
Mohamed, Ph.D. Civil Eng.,

‘Riee Univergity, U.S.A, _

— Nabﬂa, Ph.D Aasmtant Professor
Bloc.hemmh-y Cau'o Un.wersﬂ:y .



Qualifications :

1.

— B.Se. (First Class Honours-Chemistry)
Cairo University (1937)

— M.Se, Organic Chemistry (1940)
— Ph.D. Organic Chemistry (1945)

‘Professional Career :

Occupied various academic posts at the Universities of Cairo (1937-
44), Alexandria (1944-50), Baghdad (1949—delegated), Ain-Shams
1950-1951) Alexandria (1951-19567) and Kuwait (1966-72).

Secretary General of the Supreme Science Council, (1957-61) now
Academy of scientific Research and Technology, Egypt.

Permanent Under-Seeretary of State, Ministry of Higher Educa-
tion, Egypt (1961-1966).

During the last two posts, he was offered the post of non-resident
Professor of Physico-organic Chemistry at the University of Alex-
andria, Egypt.

In 1965-1966 delegated to Kuwait Government to establish Kuwait
University, then appeinted as Professor of Physico-organic Chemis-
try and Rector Xuwait University, Kuwait (1966-1972).

Senior Under-Secretary of State, Ministry of Higher Education
Egypt, (1972 — ...... }

Activities ¢+ (1972—1977)

1,
2,

Secretary-General, Egyptian National Commission for GNESCO.

Member of the Board of Directors of co-ordination Centre among
the Arab National Commissions for UNESCO-RABAT.

President of the Egyptian National Commission for ALECSO.
Member of the Executive Board of ALECSO.

Member of the Board of the National Research Centre of Pedagogy,
Egypt.

Member of the University Council of Cairo University.

Member of Board of Research in Basic Sciences, Academy of Scien-
tific Research and Technology, Egypt.



10,

11.
12.

Member of the supreme Council of Art, Literature and Social
Sciences, Egypt.

Member of the Board of the Faculty of Science, Ain-Shams Univer-
sity, Cairo.

Member of the Supreme International Cultural Relation Commit-
tee, Egypt.

Member of the National Technical Assistance Commission, Egypt.

Member of the National Commission for International Confer-
ences, Egypt.

Some Prdvious Activities :

1.

6.

Established the System of Admission and co-ordination of Students
in Egyptian Universities (1068 — ...... )

Supervised the first plan for scientific Research in Egypt (1960-
1965). It included the establishment of a number of scientific
Research Centers, as well as 5000 graduates whom he sponsored
sending on scholarships abroad to qualify for the Ph.D. in various
fields of pure and applied sciences. The Plan also comprised pro-
blems facing the National Economy in matters related to industry
mining, agriculturr, medicine ...... ete. to be solved through fin-
anced scientific research programmes. This was accompanied by
issuring the first guide for scientific personnel in Egypt (1958).

Participated on behalf of UAR in the «Auger Projects sponsored
by UNESCO (1960) dealing with current trends in scientific “Poli-
cies. Subsequently he was elected as Vice-President of the Com-
mission held at UNESCO to put the outline of World Secientific
co-operation during the period (1960-1970), then asked by UNESCO
to write an article on «Current Trends of Secientific Poliey in
U.A.R.» published in «Impaet of Seience on Society» (1962).

Rector of Kuwait University (1966-1972).

Planning and Executing a new programme for sending 2000 gra-
duates (1973-1976) to be sent on scholarships abroad to qualify
for the PhD. in various fields. The Porgramme is dedicated for
staffing Egyptian Universities and Higher Institutes.

Represented Egypt at several regional and international Confer-
ences and presided or membered several delegations for drawing
cultural and exective agreements with many countries.



10.

11.

12,
13.
14.

Chairman of the Pullbright Commission for Exchange of Professors
and students between Egypt and USA (1960-1966).

Member of the Supreme Council of Youth Wellfare in Egypt (1954-
58) where he presided the Social Commission.

Member of the Egyptian National Commission for NUESCO
(1959-1966).

President of the Executive Board of the Egyptian National Com-
mission for UNESCO (1961-1966).

Member of the Board of the Union of Arab Unlvermtles (1966-
1972).

Member of the Council of Caire University (1961-1966).
Member of the Council of Alexandria University (1961-66).

Chairman of the Beards of Higher Institutes, Ministry of Higher
Education (1961-1966), Egypt. ot

Research Work : ) .

Published several research papers in different scientific journals

in England, in the Field of polynuclear aromatic chemistry, some of
which were mentioned as references in scientific text books. He has
also written some books and articles in organic chemrstry, scientific
planning and scientifie resesarch policies.

Decorations :

Awarded several medals and decorations from Egypt, Lebanon

and Italy.
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SYMMETRISED SPIN STATES : A SIMPLE
EXPLICIT EXPANSION

By
NAHID G. I. EL. SHARKAWAY * and F. AYOUR **

ABSTRACT

A simple explicit expansion (requiring neither Young operators
' vector-coupling coefficients) is given for the states of n spin 14
ticles characterized by the Young tableaux

1 -..n-l . Il

I..n
and : -
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p].p ) rew m_ln
he irreducible representation [n-m,
ng artyogonal form, The correctnes
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s of the expansion iz established
Young’s theorem for the matrix

Young’s theorem :
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‘El Azhar University, Cairo.
Ain Shams University, Cairo,
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integers taken from the set (2, 3, ..., n-2), denote two vector-coupled
spin states of n spin 14 pa:t:cles, the transformation proparties of
these states under permutation of the particle numbers being deter-
mined by the given Young-Yamamonchi's labels of the irreducible
representation [n-m, m] of 8, the standard Young orthogonal form
for this representation being understood

Young's theorem states that

1 Y (h?-1) .
Pansl ¥n = TR Wt el " ®)
1 V(ail _
Pn,n'l Y1 © TR L _—h_lwn' (6
where
—

b = n=- 2_1!1 + 1
is the axial distance from n to n-1 for these state Ilahels (see Figure 1).

h = o~2m+l

1 2o . n
PriPa| = | Pp-1dyn-1
2m N=2m

Figure 1. Axial distance from square labelled n to spuarre labeued
n-1 in a Young tableau of [n-m, m].

§ 2. Notation and lemma

Using the usual notation,

a, B — (8
denote single particle spin states having
m, =+ Y% — —_—

respectively, We use the azbbreviation
, — (10)
l l 1 2 B e, )a
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being the spin-statedfor particlei. ™'
We make repeated use of the lemma

*1 3
2

which follows immediately from

L, Iilz - 0, a9

U.l 0.2 03 -
Bl 827-' 83 = 0, —_ 15
CI'.] 02 {.‘l.3 !

§ 3. The explicit expansions in the' case M, "= S :

Taking first, for simplicity, the special case M, = S, we postulate
that the following two sums (equations (14) and (20) ) of m-fold
products of two-particle determinants into fu-2m)-fold preoducts of
single particle « states, with the normalisation factors indicated, are
the correctly normalised and symmetrised n-particle states.

se 1>l
¥y lplpz ., Iss>

a

[ +]

. Pyt rl Pyl iqzl “'m- anl n-l “-mi 8,3, 3y
T g a IPtlgn P2 qm_ %'1
¥ q, ¥ ql,qz,....qm_z‘ 4 Ay egr= 1y
£ o L ST YTV PR 5 P PYEERTE M
(14)
where
By < 8y < .o < By, — (5)
are the .
h—1=n—2m — {18)
numbers remaining when the 2m-1 distinct numbers .
Uiy +ors Am 2 Py Poy vee s Py, _(1T)

are removed from the set (1,2, ..., n-1) and the normalising factor
Nq is given by

S = e D) (00 lpy - (mm) M = (2me3) Ho (22-2) Hue (e 1)}

- (18)
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lote, for later use, that the last two terms in N, may be written as

{n - Qrr-2)Hn-(28~1)} = (k+1)h,

Similariy )
1 -a -n \'.
o S>
'plp?- ver pm_ln-;
— {19)
-l Pyl "L a2 }
‘h . r—"— 7 ql ? lqzl P m-z" :ﬂ‘l E :El "1“‘2:--%—2‘.
=t 11l g1 172 Ayt i"ed ;=1
+ 9 + qllqzi"-sqm_z * ql""?""’qm—l
4 P 4 Pl'p2”"’Pm-2 t PraPgresesPop,
th now
ng the
h—~2=n—Im—1 — (22)

mbers remaining when the 2m-1 distinet numbers

Qi 920 -~ Oy DP1s P2v «op Py, — {23)
: removed from the set (1,2, ..., n-2) and

* Py (py-1) (py-2) Py-3)aes {p__q-(22-4) ]{pm_l-(h-.'!) H (o=1}- (20=2) { (o= -2=-1))

(24)
ote that the last two terms in N, may be written as
0-1) — (2m-2) 1 [ (@-1) — (2m-1) ] = h (h-1). (25)
Proof of Young’s theorem for Yo and ¥ t
before we use throughoﬁt |
h=n—2m+1 (26) )
| use
By ... ..o8y i=12 ..h—1) (27)

denote the set a;a; ... a,_, with a omitted, the



By comparing v, and y =17 taking note of the form cf tha

last two terms of H and N -12 W& see, since P =1 affects czly thy

following respective parts cof w and Y1

\‘\

denotad by ‘Rn and 3‘:.—-1‘

- 1 =1
gh - ———— z
Y{(h+l)h} [i=l

. ) el
32 res ai Y ﬂh_l}cn-l) + ! a Ialnz ‘num a&-g .

(28)

n-j

S -]

(29)

1 [“1
- |
o=l st=D)h}  li=1

Young’s theorem for ¥, W, is then established if we can prove

that
- o1 V(b2 ~1) 30
faoet Bt TER YRR 0
. L (B2-1) -
Pn,n.--]. Rn-l. -4 h Rn...l + " Rn. —_— (31
For the L.H.S. of (30) we have
Fan-1 By ® (h+1 B [ {LH, 192 <oe B e ah_l}n - , ' “h-lj
(32)

whilst for the R.H.S. of (30) we have



1 + /{h3=-1) R

“h R1;1 h n-1
[ - h~1 ai . L ]
-1 '{ a |12 **0 B et “h-l}(“' )
i=] ‘
n-1
S L |
4Y{ (h+1)h}
S h~1 ai . :
+ (h"’l).i n=1 8182 see ai Xy ah"l n
i=l J
-
(33)
Using then the lemma (12) in the form
a, -
Y ln + nla_-!-in {n-1) = 0O, — {34)
0~ ni{i a,
we have
n=lrea,
" ;Zl{ f=1 alaé ren &i ane ah_l} o

= - (h-l)lngllalaz see 35 eee @y

1"'1
h—-1 .
+ izl { 3132 LE R ] Bi LN N a.h_l}(n—l) _—— (35)

and applying this to the -+ 1 part of the last term in (33) we find
R.H.S. of (30)

4a,
1

o

h-1 Iai
+ h :
1 o Vst

hv{ (h+L (h}

a_laz L LN | ai L N ] ah-l%

n=-1
n

-

=i

%172 *** %1

'

) (36)
= L.H.S. of (30).



Similarly

LHS. of (31) = P, R

n,n-1 n-1

a‘

" hel
- 1 ) { 1
-~ /((n-1)n} {1-1 n

31&2 savw Bi saw a.h_l} (ﬂ"l)“

(37)

lR +/t_h2_-_lln

Bnd IH.S. - ——
R of (31) * s " = _

Fr : e

rh=1 a, _ .
izl { n-l!alaz auw a-i aam ah-l} n
- ......—--:-I-'—— h-l _ai
h/{h(h;-]_)} + ;(h'-l)n ):1{ " 1&132 cae B owes ah_l}(n-l)
) = 3
| -1
R lajay oo ay

LM

YA IR e O (38)

Application to this of (35) shows directly that R.H.S, of (31) = L.H.S.
of (81) and Young’s theorem is established.

5. Note on the normalisation ! non-orthogonality of terms in the
expansion.
Tt follows immedaately, from the tescrictions placed on the
summation varilables G, 0. s=- +q_» that the number of terms
. o 1772 3 Y17 L

o, in the expanaion for v, 18 given hy -

o, - (Pl'l)(92‘1'2) {pm_l-l-zim-Z)}{n—l-vz{m-ln

= (pm1(pym3) e Moy (2m=3) Ho~ (221} ] «
(39)
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Each term in this expansion is normalised by the factor.

L (2™ —_— (40}

(due to the occurtence ia each term of m two-rowed determinants).
However N~ is not simply che product z“un: there is a corTectica dus o

non-orthogonality of the individual terme in the sum. 1In fert we bave

- B —_— 41)
Nn 2 UnTn! (

whers

n T Py s tp L - (Ge8)Ma - (20-2) 3720

, 42)
is the correction due to non-orthogonality. Similarly for ¥,

6. Removal of the restriction M, = S

The expansion (14) for ¥, is valid only when M, =S8
This restriction is however easily removed. In each term of the ex-
pansion the m two-particle determinantal functions are singlet spin
states and coniribute nothing to M, . Thus the maximum value
M, = 8 is coniributed by the totally symmetric spin state

Y55 " 818 e By (43)
for the remaining
h—1 = n-—2m —_— (44)

particles, These thus have their spins coupled to the maximum re-
sultant 8 = 14 (n—2m) and the corresponding spin states are totally
symmetrie.

The general spin state with M, = S—r is given by

1 b=l . . -
1 8.2 000 ai 8. eea 4. 4 sve B, A. tuv ah-L'

- = 1. 1 1L
S <i .Sea M1t 2 "
s /) uth

i
r

where, in keeping with the previous notation,

T4
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H
4; Trepregents tha g -8pin gstatp 'ua for particla numberad
. ’ i

* . i H
ROW, uaing a pe notation,

-y end

-l-i Tepresencs the B gpin srare Bai‘ for particle numbereq a; and

alﬁ:l. s used to represent the replacerene of a“i by Bai. (45) is thug
the tozally symmatric normaliged cembination ehtaineg from (43) by Teplacing
in all posgible ¥Bya T of the ¢ srates by B srotes leading to

I{S = S-r. It is wvell-known also thae this is the correce 'vector-?cnupled

. state when the coupling, as here, is to g maximum resultant,

Thus the expansion for the general case

¥ 1 qpon"l!
n - SH
’PIP'Z L B pm_ln > ——— |46)

with Mg = Ser, r=20,1,2, .,,, 2§ = b~1 —  (47)

is obtained from the expansion (14) valid for M, =8by replacing
in each term

by the normaliged totally symmetric linear combination (45).

The similar result holds also for w,_, (equation 20) where
now, of course, we may have n replaced by 3 (ie an Treplaced
by 8, ).

7. The special case of states symmetriec or andisymmetric in the
particle numbers n-—1 aond n

Expansions for these special cases can be written d_own ir% j:he
dame way as for ¥, and ¥ —~ and the above properties verified.
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We consider threo cases in turn, taking again for simplicity M, =S,
the extension to general M, being made as in §6.

Case 1 : n—i and = both in the second row

with

4

X {o-1-(2m=4) Hn~1=(3m=3) } {n- (2m~2) Ho=(2e-1) ],, . ~
We have (48)
ﬁ’n-l 0 = ’1 ) vee 3
P1p2 "an 'pm-zn—]_ n
Pirtay, P27 g Po-p - ]
lpll }pzl e T :m-zl
+ ql + qlﬁqzl"'i_qm_l
1
= {(Nn-l.n) + pl + Pinpzac-a,pm_l
n=2m+2 a, a. a. ..
i i b - . o a ; . ;
I izj {n—l n n:]..l n } 1 2 (RN} i saw j TR nn-h*z
— 1 j
(49)
where
(3132 -ae ai LA N &j 'Y} an—2m+2)’ o 1 o’ j. (50)
is the set (L2 ...... n—2) With qydz ...... LRI 23 R Pr_, Femoved.

Remembering that P, acts only on particle numbers and not
on coefficients, it is immediately obvious from the form of the last
term, which is the only place where the particle numbers n—1 and n
occur, that

Pra-1 Yom1,0 = * Yol —— 6D
as required.
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Case £ : n— 1 and n both in the first row
with

gL P, (p!-'l')(pz-Z)(pz-S) veu lpm-(?.'m-Z)}{Pm'(zm‘U]s'

(62}
we have
n=i,n aeel=l Do
] l‘PIP? e Pm l/
... | i
1 l ‘ l lalaz s 8 -zm-z(“ -1z .
'{( n-l n) qlﬂl Pl q2 1 b
ta; . 1 qla.qziz‘;"qm-l
7ysgeeensPay
(53)
with
(ay az ... 8y m) = (1,2, ... n-2). . T . — (B
Q2+ 9mP1P2 - Pm
the particle numbers omitted from the set (1, 2 ...... n—2) being

indicated by the particle numbers with dots, we see that each term
in the expansion for ygo—in contains the particle numbers n—1
and n only at the end in the form

(o—1)n = e, | a, —— (55)
Case 8 : m even (= 2 m) with n—1 end n in the last column
which is symmetric in n—1 and n as required.
with

Ve = R @D e 6 e {pE_l-cn-t»)}[pE_1-<n-.3)}.z.1. —(56)
2 L]
{with the last two terms coming from ({n-(Zm-2)}n—{Zo-1)} since 20 = o),

1 n-1
_—_— 00
plpz LI J Pn n ] >

E"l




P2 1_1 TR
Pyt Pyl 7" S o
o1 I U e B “1 “"ll.
) /" ) qosl [P} q.e1 P2 q p£-1 v
a-1 0 4 2, Boret 2
. ‘
ty b0yt
1P, 72
o p1 ’pz.'-”Pﬂ—z
(57)
Here the particle numbers n—1,n occur only in the last determinant
In-l .
[ n n=1%n = Bpoqaps (58)

which is clearly antisymmetric in n—1 and n.

Thus the constructed states have been shown fo satisfy Young's
requirements for any position of n—1 and n in the state labels,

§ 8. «Internals permutation symmetry : effect of P,_, witl,
n < n.

For the expansion in this paper to be proved correct mot only
must they agree with Young’s theorem for P {¢external»
symmetry), they must also agree for all P _._, with 0’ < n
(zinternal»> symmetry).

We look in turn at the various cases.
Internal cuse 1 : n'=—j and n' on the second row

In this case we may write
so that the function label (for y,, for example) has the from
' —_ (59)

pi-l = a'~-l, P; = n,

‘, - i. B smn n._l
(o'-1L,0"¥n PPy 0= P;_»(@"™=Ln" p. .\ ..o m

5S>
(60)

In the expansion for this. state the particle numbers n—1 and n’ will
oceur only in the sum
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o

j
n'

i
a'=-1

}

(61)
the sums before this term all variables are less than n’—1 and

* a5

n'- {
i<j 4 q} ’qz"“'qi—z
1

+ Py:Pysee "Pi_z

ums after this term they are by definition {Pir1:pi) - (01,0 )
follows that the expansion has the required property

— (62)

el (n'=1,2")n +w(n'-1,n')n ¢

this argument holds for zl the various possible external
ty types

- - — (63
R lpm], (63)

n—l.n’ ’ ne‘

wn’ ]pn__li w
caze 2 ;: n'—jy and o’ in the first row

1 aa,0-1
W -
n pIPQ “ew P:-_in e Pm._ln

S> — (64)

2la in the fifst row are

(1 anw PI aan 'Dz san e Pi_l "o w pi.‘_-'.:__... Pw_l i ﬂ.-l)
rps”a: —_ (65)
PpaPysers Piopslis zoes Pops — (86}

cutive pair of particle numbers n°—1, n’ must avoid these gaps.
pllows that if, on the one hand, (n'—1,n’) is in the interval

: . 3

1 [ N Pi)’ ... i - 1,2, .lt.'m-l With po E 6’

(67)
sion for
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(a'-L,a") [1...p1...92... coePy_pees(mi=Dn'ip.. ceaBy_yeeen-l
Al l @
PiPp oo ByoqPy o»v Ppoyt
(68)

with contain the particle numbers n’—1,n' always in combinations
of one of the following three forms :

1 ' .
n'-1{|n' l + [P ||n' 2 s, k= i+l,i+2,..,,,m with P,0;
Pi pk pi . Pk Rt : e
. (69)
n'~1l|n’ n'f{(n'-1), —_— (1)
Ps P; '
{n'=1)n°*. —_ (T
If, on the other hand, (n’—1) occurs in the last interval :
(Pmey  seeee. 1—1) — (72)

then it follows that in each term of the expansion the particle numbers
n’—1 and n’ will oceur either in the combination

n'-1 ., n' .
n|n + 2 @-n — (73)
or (n'-1)n". (74)
Thus p _w(nr_l'nl) _ . (n'-l,n')
nl'nl_l n - ¢’n . L
(76)

Similarly for others forms of external symmetry and general M

Internol case 8 : w'—1 and w (= 2m'} in the same column

-This case is easily frreated hecause the particle numbers n'—1
and n' will occur in each term of the expansion in the form of a two-
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particle determinant (singlet state) and cannot therefore appear
elsewhere in the expansion either before or after the determinant. In *'
fact his singlet state for particles n’—1 and n’ separates a singlet
atate for particles 1,2, ...... , n—2 from a spin state for particles
n’'+1 n’+2, ... y IL

An example will make this clear :-

>

12578
3469

»
[ S
1

[

b IR £ S I v

B - 25)

| [(3-13)(26-24) L ; [(79-79)8
+(23-23) (14-14) 5 +(85-89)?

1 1 2| + |2
Y(3,2.2.1.2.1.3.2) \|3]}4 3

= Az 2 (23 + T334) - (1734 + 1737 + T23% + T234))

x /556 + 56) ,—% {2 787 - (789 + 789)}

- ¢oo(1n2:'3n4) i %‘ZI ¢il (7,839)-

r
In thia exarpla n'-1= 5, p° = 6. and the singlet state
1in*~1

/3 a separates a tormilised singletetate 900(1,2,...,n'—2) from a

" normalised spin state ¢ss(n'+l. 0%42, ...y 0), Hote that n' must be
even (= 2n') and the acata for particles 1,2, use, 8’2 is always singlet.
Thus we may write, for w' ='p;, . ) -

nt=-1

v o

- J1 n'-1 ...n-li
) 53
o ) lpipz ane Pi_z'lll Z_n' P£+1 wan prl'ﬂ .>

© 6., (L2 vaey 12, %-[“;71[%3(.:'41,:.%2,...,n}-(m

and we clearly always have



Pn{n'_l v [n;:elJ = -y [nl;-'-l}

for all kinds of externa] symmetry and all values of M -
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