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c) (continued)
1 3 1
Q=—~[/'0t2—/‘ ] =—[/"6t-/1-4§§1 =9
4 2 2 4 2
N —_— —_— — P
0'=+ [VIo t2 + A7 ¢ = 3 vio %%+ vaa A3 -0
4 2 2 4 2 2
i v.2 JJ8yi1 _ 2873 1 — X 2 18 x_1 28 x_3
R = = [-/10 -y= -4= = = [- - 4= - = -
g 771076 — ¥ Tty mWT Tl = V10 T -y Ty 5 Sl TR
i .2 18 y 1 28 y 3 1 X 2 18 x 1 28 X 3
R'=s — )/-_ ——— - R = w— )/— - —— - e = '
r Vs Y d 5 Hl= g0y -5 Ty -5 el =R
i ,24 v .1 ,84 v.3 1 24 x 1 _[84 x 3
R = — - 44— - 4 — = = -q/— == =
177 | 5t Vs ul= gl s 1 7¥s Y TR
— x 3
R TR - L./ -
R, [ 28 ] 2 [-v28 t3] R,
d) The 9 non linear constraints and the positivity conditions
= = ' ' = OR
|Q[ PP, ]Rll P P', PR QR), P, 20, P, 20
2 -
' = Ipt (- ' - ' ' '
[o'] PIP), RR RlR2, PR =Q'R, P} 30, P)30
e) Transfer of polarization
= = ! -
o pll co Pl (1 + 2) o] p-l—l Go Pl (1 z)
= = ! -
0P 3.3 =0, P, (1+2) 9 P33 o P2 (1 - z)
= = ' -
o pl_3 oo Q (1 + z) o p3_l o Q' (1 z)
= i = ' i
o p31 co R (x + iy) o] p—l—3 Oo R' (x + iy)
o] Pioy = O Rl(x - iy) o P33 = oo R2 (x + iy)
f) Expression of the observables in c) and e) as functions of the

transversity amplitudes in Table 5 f).

2
20 P = |a| 2
2
2oop2-—lbi 2
2 o Q = ab 2
20 R =b'a 2
(s}
2 Oo Rl = aa 2

o

)

(o]

o Pl

]
o P2

I
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Table 7. Amplitude reconstruction for reactions of type mp + 1A (0 = -+ 0 =—)

with polarized target.

a) Combined production and decay angular distribution and measurement of
the polarization transfer by the method of moments

_ L z L ) x L L
I(y,8,9) —‘“‘ Z:CHIJ z:[tM + P (cos VY tM + sin Y tM) + PL M] Y (8,9)
L y. L. L
C(L) (g, + B “t,) = <Y (¢ >

z <2 cos Y YM(6,¢)>

2
I

c(L) PT

X
C(L) PT t

<2 sin y yi(e,¢)>

=t

with C(0) = 1/V4m, C(2) = 1//2% (all other C coefficients vanish)

b) The 12 real observables in transversity quantization

2 2 2
a ’ t ’ Re t ? Im t
o} o}

2 2
zo z2 z 2 z 2 x 2 x 2 y. 2 y 2
P_= .
R to' to’ Re 57 Im t2, Re tl' Im tl' Re tl, Im tl
L
(M = even for tL and zt;, M = odd for xt; and th, by B-symmetry;
L _ ML
ty = L)

c) The 9 generalized spin rotation parameters and the 2 linear constraints

P =-% [1+P, - JE_(ti + Zti)]

P! = %-[1 - P - /E'(ti - 2 i)] P+ Pl +P, +P)=1
P2=-[:-;-[1+1>R+/§_(t§+ztz)] P - P} +P, - Py =P,
P} =-% [1-P,+ /5‘(t§ - Zti)]

9 =3 /6 (t§ + 522) , Q' =3 /o {;3 - iZ§>
Ro=-L/oR2oi Y2

d) The 3 non linear constraints and the positivity conditions

2 1] 2 ] 2 ] 2 —-— L L
lo|< = PP, le'|< = PIPL R |© + [o+o'|® = (P, + P1) (P, + P))

2 P >0 P! >0 P'ZO.
Pl o 2 ! 1 ! 2
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Table 7 - cont'd

e) Transfer of polarization
L 1 ' 1 - pt
I --c1[2(1>1+1>1)+2(1=‘l Pl)z]
e _ 1 o4 L _ pt
o033 -00[2 (P, + P)) + 2 (P, Py z]
e_ ..J; [ ..]:. - [
0Pz, =0 5@+ +3 (- 0")ez]
0p, % =0 R (x+ iy)
31 o - y
f) Transversity and helicity amplitudes
AA Ap
i 1
2 2
3/2 | . b' B' -B
1/2 |a . A Al _ -
172 |.a] T Ta ,2) A' -A ZAA’”p
AT p
3/2 |b . B B'
. 1 1
A+id' =-%2(a+ /3D B+ iB'=- 3-(/3 a - b)
A-iaAa'-= %-(a' +v/3b') B-iB' ='% (/3 a' - b")
g) Expresdion of the observables in c¢) - e) in terms of the trans-

versity amplitudes in f)

2 :

2 o Pl = |a| 2 o Pl
s 2 ¥

20 P, = b 20 P
= ah U

20, Q =ab 20,0
20 R =Db'a-a'b + [aa' =

= |a']

|2

b

= bh'a'

2 Oo(PlQ' - PiQ)/R_]
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Table 8. Amplitude reconstruction for reactions of type Tp + K*A (o
with unpolarized target.

*
a) Joint angular distribution of K and /A decays and measurement of the
double multipole parameters by the method of moments

T(0,0,8%,6") = 3 G @) €N P el YU(8,0) v (5,0)
L,L' M,M'

vy JLL' L L ogr 40
Cpn (L) C, (L) £ = <Y (6,¢4) ¥, (8',9")>

with
Cpa (@) = Cp(0) = 1/Vam, C,, (2) =-1/¥2m, ¢, (1) = o /Van

(all other C coefficients vanish)

b) The 12 real observables in transversity quantization

20 01 21 Re, 20 21 21 21
o o’ oo’ too’ m? 207 20 F11’ t1-1

. LL' M+M' LL'
(M+M' = even, by B-symmetry; t oMt (-1) tMM')

c) Observable density matrix elements in transversity quantization

00
P =9 ‘
o P4+ 1 20 01 21
== [1- + (/3 - V30
. 00 $ o [1 V10 too & (V3 £y 30 too)]
P =p
o= P_
P = plle
- 1 5 20 - 01 15 21
= - -_— + l/§ +4— t
, neg 6[l+‘/;t00 3 *g0 \/—; 00’
Pl=ry
@ =" T i
- 1 JiE 20 T /A 21
= = +
C1-1 } e 115ty 45 ty!
Q=
10e -1 21
S| =y T B,
s, =00 = 2Bl
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Table 8 - (cont'd)

d) Positivity and diacritical constraints

P 30, P:lol, P_'z 0, P'30"|
s = [1-/B%/]s, |7+ r+/ 1%/ |5, |7

2
320) B'= [T | s 1% 4 (1] s [P

with
- — ' 1 L — ] ]
r 4s. s, PR+P'Q r 48,5, + P Q - P!Q
A = A(4SIS2, -POQ, —PéQ') A(x,y,z)=x2+y2+zz—2(xy+yz+zx)
/A = one of the two complex roots, to be fixed by the diacritical

constraints.

e) Transversity and helicity amplitudes

A
P
[ s
|
1 . Cl C" _c
+4 0 al-e '
: A A A A
-1 - |b B K* B'|-B K*
1 ol = Tox, 20 7 B [B'| Hox ,22
A" p A" "Tp
‘l'i 0 « jact A -A
-1 Cle C C'
2(A+iA') = - V2(b+c), 2(a-iA'") = V2(b '+c')
2(B+iB') = -V/2a + (b-c), 2(B-iB') = V2a' - (b'-c"),
2(c+ic') = -V2a - (b-c), 2(c-ic') = Y2a' + (b'-c').
The Byers - Yang (5] amplitudes are given by
= e ! = - ' ¥ == (=h! 1
a, a', b+ (b'+c )//5, c, i(-b'+c')/V2
a_=-a, b = (b+c)/V2, c_ = i(-b+c)/V2

if one uses standard s, t, and u transversity frames for the gquantization
of p, K*, and A respectively.
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Table 8 - cont'd

f) Expression of the observables in <¢) and d) as functions of the
transversity amplitudes

200 = |la]? 200! = la* |2

20P = %(lb|2+lc[2) 200" = 5(|p' |%]c |?)
200 = bc 20Q' = c'b!

208, = L (ba-a'b') 208, = %(c'a'-ac)

g) Algebraic reconstruction of the amplitudes

la]? = 20P_ la'|? = 20p_

Ib]? = 20 (p+e/b? [0]?) o' 1% = 20 eero]o'|?)
[clz = 20 (P-e/P- ]le) o |2 = 20(P'-¢€ p'z-lQ'lz)
¢b_¢c = Arg Q ¢c,“¢b. = Arg Q'

Arg(—T'—/K)/%z

0,4 = argC/E) /5, 0,00y,
Arg(l"'—/Z\-)/sl

= r-vh =

0 = ngel-/ /s (o, o,

with the expression for T,F',VZ given in d), and the signs €, €'
fixed by :

E[llsltzlr"/ﬂz - 152121T+/A—|2]>o, 5'[1‘511211"*/5]2—ls2|2[r--/z\’|2]>,O
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Table 9 - Amplitude reconstruction for reactions of type Tp > K A (O % + 1 €

with polarized target.

N f

a) Combined production and joint decay angular distribution, and
measurement of the polarization transfer by the method of moments

T(y,09, ©'9') = = £4,Cam) c, L)
5 :E: “LL! "z LL' X LL' Y, LL' L',
= [tMM' + PTcos v tMM' + PT sin Y e * PL ]Y (e, ¢) ,(@',4")

LL' ' LL'
* ]
CK (L) cA(L ) (e, + PL ,

]

L L' o,
) o= <Y (8,0) Y (8,91

z, (L)
T tM

CK*(L) CA(L') P <2cos Y Y (e $) Y (9 ¢')>

x (L)
T tM

L L'
CK*(L) CA(L') P <2sin Y YM(9,¢) YM,(6'¢')>

with
cx(0) = ¢, (o) = 1/VaT , C x(2) = -1/v2m, c,(1) = al//4_n

(all other C coefficients vanish)

b) The 48 real observables in transversity quantization

20 o1 21  Re} .20 21 21 .21
%" %o * Yoo ' oo } 20 * f20 * f11 " B0
z_ 0o z 20 z Ol z 21 Re)l z 20 z 21 z 21 z 21
PR %o’ foo ' foo ' too ’ Im} 20’ %20 f11' Y

ol xt21 x 21 x 21 x 21

e
m} o1 ' f10’ for ' t21 ' ta
e 20 y 0l vy 21 vy 21 y,21 vy 21
m} * for ' tio’ “for ’ Farr Tt
1) L L ] ]
(M + M' = even for t;;, ' zt;;, and odd for tM:' ’ yt;:, , by B-symmetry;
LL' M+M' LL'

e = ) Epat)
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o) ) 00

P = l-[1 _ Vo £%° 4+ /E'tgé -

c) The 31 generalized spin rotation

/36 21
30 too]

pro= 21 - Vo t° - 59 4 /5o £21)
o) 6 00 00 00

1 20 o1 15 21
P=g +’\E§ o0 3 oo 2 too]
1 5 20 o1 15 21
't = + V3 + 4=
Ppr=g 1 *’42 too ‘oo *¥2 ‘oo
P + P' + 2(P+P") =-1
o o
1 -
Q0= = [/15 20 _ /g5 (21]
6 20 20
1 /-_56 21
= = [V15 <Y + Va5 t<i]
Q 6 [ 20 20
N —
= = [-/a5 2L 1;
Sl 6 [ l—l]'
s. = L /a5 e2l];
2 6 11
- i Y.01 4 /o Y¢2L
R, = = [-/6 "5y ey
i /35 y v 21
= = [V/90
Ry 6 [ te 1]
- 21
= X [-v/oo ¥
R, c [ tZl]
R, = =[-8 YO L s VY
3 6 o1
i 5 y20 [35y 21.
BT % [ 2 Y0 2 S0l
- [ 5 vy.20 __[i5y 21]-
By = 10 2 10"

parameters and the 16 linear constraints
1 z 2O z 01 z 21
= =[P V10 v -
clpy 3 Tt - Y30 e ]

_ :E{P _ /EB thO _ /E'ztOl N /55 zt2l]
6 R (0]0] (0]0] 00

1 5 z, 20 z Ol z 21
=""P /‘. - iy
6[ R ‘2 oo Yoo 2 too]

j ==

P =P - P'+ 2(P-P')
R e} o)

1 ‘/_ z 20 /_ V4 ZI
= — - 5

6[ 15 £ 4 tzo]

-1 z 20 — z 21
= 6[/T§ the * V45 to )

— 7 21
/a5 2
45 t1q]

l x x 20 ‘/’g X 21
Al t0 to!
1. .15 ¥ 20 ‘/45 %71
6[_J2 0 "V Eo!

Il

d) Polarization transfer

O
o] po =0 P (1 + z)
++ o o
5 pooe =6 P (1+2)
- o
1-1
= 1 + z
o oo Q ( )
10e
cp =0 S + T )
-+ ( 1 1 “
[ele] .
= g R - i
0P, 5 O(x y)
Il R x-i )
op_, =0, L v
ool -5 (U x - ia yv)

- o 1 1
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Expression of the observables in c) and d) as functions

e)
of the transversity amplitudes in Table 8e) .
2 2
20 P = |al 20 P'= |a']
o o o o ‘
_1 2 2 p 1 ) ‘2
2 o, P = > (,bl + lc! ) 2 9 P = > (!b f + |c ,
_ - Vo "ot
2 oo Q = bc 2 oo Q'= ¢
20 S == (ba- a'h 20 S, =% (c'3' - ag)
o1 2 2 o2 2 ©@ Tac
20 T =-l~(be_1+a'5') 20 T =i(c'a'+aa)
o 1 2 o 2 2
20 R = aa' 2 0 R_ = é-(c'g + b'c)
°o o o 3 2
O R =Dbb' 0 R =c'c
29 R 20, Ry =cle
20 U =% (ba'- a's 20 U =£(c‘;—al—>')
o 1 2 o 2 2
20 A =3 (bar 4 'c) 20A——l—('"+a5')
o172 ac o2 2 ¢a
f) Complement to the algebraic reconstruction of amplitudes
in Table 8g), for transversally polarized target.
2 2 2 2
== + T ' = - '
Ib| 2 0 !sl 1’ /P b 2 0 lsl Tlf %
2 2 2 2
= 2 S. -7 ! = 2 + T !
<l % 18, = 1, /%, o] % 18, + 1, 1°/p
- = A S, + T - = A + T
%p T ¢, T AT9 (5, ) ber T 9 = Arg (S, + 1)
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Table 10 - Amplitude reconstruction for reactions of type mp - pN

- -e 1+
(0 %f >17¢ %’e) with polarized target.
a) Combined production and decay angular distribution and measurement

of the polarization transfer by the method of moments.

B —— | S—

I(¢,0,¢) = 5717- § C(L) }M: [:ﬁ + PT coswzt;#PT siny xt;ﬂ:L yt;]Y;(O,cb)
Cc(L) (t; + P yt;) = <YrL4 (0,9)>
c(L) P zt:"d = <2 cosy Y; (0,9)>
C(L) Py Xt; = <2 siny Y; (0,¢)>
with
C(o) = l/VZ;, c(2) = - l/VEF (all other C coefficients

vanish)

L z L
even for t and t , M
M L M M
(=)

tu ).

b) The 12 real observables in transversity quantization
g t2 Re t2 Im t2
o' o 2’ 2

zo 22 z 2 z 2 x 2 X 2

PR= to, to, Re t2, Im t2, Re tl' Im tl

y, 2 y 2

I t

Re lr m 1

L L
odd for xtM and th, by B-symmetry;
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c) Generalized spin rotation parameters
1 2 z 2
== [1+p_ - VIo (t° +
Po 6 [ R 10 ¢ o to)]
1 2 z 2
P' == [1-P_ - VIO (t° -
o 6 [ R ( o to)]
1 2 z 2
= - 1+P + " t +
P 6 [ R ‘Ef ( o to)]
1 2 z 2
== (1 - P 44 (£ -
P 6 [ R \ﬁj ( o to)]
1 G 2 z 2
= — -+ t
o) e 15 (t2 2)
1 2 z2
‘== /IS (¢l -
@ =5 (k= &)
-1 /—Ti
= — VY30
§) 6 tl
-1 /—37'2
= = VY30
A 6 tl
d) Transfer of polarization
- +p "' -p'
0P =0, [P o) * (PP )z]
opS. =0 [(p+P") + (P-P")2]
11 o
= +0 ' A
0 p,_= 0, L") + (00" z]
gt =0 [Ux -1iAavy]
plO o y
e) Transversity and helicity amplitudes, as in Table 8e)
f) Expression of the observables in ¢) and d) as functions of
the transversity amplitudes.
2
20 P = !alz 20 P' = |a'|
o o o o
= Lp1° 2 v Lopil? 112
20 P = 2(lb] + |e|9) 20O P' = 2(Ib |“ + |c l
20 Q = be 206 Q' =c'b’
o o
1. -, ) Vo v
20 U==—(ba' - ab' + c'a - a'c)
o 2
1 T ot v '
20 A ==—(ba' - ab' - c'a+ a'c)
o 2
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%* %
Table 11. Amplitude reconstruction for reactions of type mp - K A
- 1+ +e 1+
(0 %‘ - 2 5‘) with unpolarized target.
[ * %

a) Joint angular distribution of the K and A decays, and measurementg

of the double multipole parameters by the method of moments. !

1(0,0;0,¢") = gg;, CK**(L)CA(L’) 2%;, t;;j Y;(e,¢) Y;:(9;¢')
Corx (L) C, (L") t;;: = <0, Y;: (019" >
with: Coxx(0) = C,(0) =1/var, c,(1) = o /Var
Corx(2) = - /5/14r, C xx(4) = /9/14n, for 2 - 00 decay
CK**(Z) = - J5/56m7, CK**(4) = -V2/771, for 2" > 10 decay

(all other C coefficients vanish)

b) The 30 real observables in transversity quantization

tZO t40 tOl t2l t4l
GO' OO’ OOI 00’ 00’ OO'

20 40 40 21 41 41
Re t. tZO' t , t , t r to

20 40 20 20 40
T 21 t21 41 t41 t41 t41
" 117 "1-1" 117 T1-1" T31 341
. L' M+M' LL'
(L = even, M + M' = even by B-symmetry, t = (-1) t )

-M-M'
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c)

Observable elements of this joint density matrix in transversity

quantization.
oo

p++ _ 1
oo (10
P__

plle
— (_ 1
lle( 10
++

p22e
ol P
22e 10
1-1

o P
1-1 10
p++
20e

T
20e( 10
p—_
2-2
++ _ 1
2-2 10
p-—-—
loe _ l_
-+ 10
2le _ 1
-+ 10
10e _ 1
+- 10
21e _ 1
+- 10
2-le _ 1
+- 10
2-1e _ 1
—t 10

(- [50 .20 . [le2 (40 Tt 01 150 486 41)]
7 00 7 oo oo
25 20 [72 40 - o1 41 l
=t =t i (3 - 4— ‘f
[ 14 00 7 Yoo t ("3 T 14 too 7
[1+ [50 .20 9 40, o1 [150 21 27 41
7 00 14 00 14 oo
+ P' 42 +P'+P_+pP") =
P (P 1 2 Pz) 1
75 ‘2 180 4o - 25 21 540 41 :
- 150 (21 [405 . 41
i 7~ 20" Y1a 20)]

[V/a5 t:g + V135 4

[-v75/7 t2l
1-1
[-V/450/7 t2l
1-1
[V75/7 t2l
11
[Va50/7 21
11
[V13s t4l]
-/13 41
[-/135 ts- lJ

___[ o 2o [135

+

!

Y

40

V810/7 t

V135/7 t

v81l0/7 t

v¥135/7 t

41
1-1!
41 ]
1-1
41
1

!

AL
11
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d) Transversity and helicity amplitudes, and their relations
Ap
AA AK** +3 =3
2 d | D |-D'
1 c' ,
+3 0 a cie
-1 b' o A |-A'
-2 e _ K .
2 o szA,zxp BB ,
1 b E[-E'l _ . K**
-% 0 a' E'lE 2AA,2Ap
-1 c
-2 4a' B |-B'
A'la
c |-Cc"
D'|D
4(a-iA') = -2a -6 (a+e), 4(A+iA') = -2a' -6 (d'+e")
4(B-iB') = -2 (b+c) =-2(d4-e), 4 (B+iB') = -2 (b'+c') -2(d'-e")
4(c-iCc'") = -2 (b+c) +2(d-e), 4(C+iC') = =2(b'+c') 4+2(d'-e")
4(D-iD"') = - V6 a -2(b-c) + (d+e), 4(D+iD')= - V6 a'-2(b'-c')+(d'+e")
4(E-iE') = - /6 a +2(b-c) + (d+e), 4(E+iE')= - V6 a'+2(b'-c')+(d'+e")
e) Expression of the observables in c¢) and d) as functions of the

transversity amplitudes.

20

20

20

20

20

20

20

20

20

P
o

1

P
2

]

I

|a]?

(bl %+l el ?)

s(|al?+lel?

L (da+ae)

L (ba-a'b')
L(e'b'-be)

4 (db-b'd")

20

20

20

20

20

20

20

20

20

]

S ENPIES

slar] %4 e ?)

it

L(e'a'+a'd')

]

L(c'a'-ac)

]

%(de—c'a')

it

L(e'c'-ce)

i
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Table 12. Amplitude reconstruction for reactions of type Tp - A2N
- +
(0 %f L 2t % € ) with polarized target.

(—;) Combined production and decay angular distribution and measurement

i

of the polarization transfer by the method of moments.

1 < 7T X L y.L, L
= == + + S]
I(¥,9,9¢) 7 £ C(L)%:[tM+PT(cos\P th siny tyt Pr tM] v, ' $)
, L y L L
‘ L + P = < >
: C(L) (tM 1 tM) YM (0,9)
{
' z L L
[ C(L) PT tM = <2 cosy YM (0,9)>
x L L
= < >
c (L) PT tM 2 siny YM (0,9)
with
c(2) = - Vv5/147m, C(4) = v9/14m for 2 =+ O O decay
+ —
c(2) = - ¥5/56m, C(4)=- V2/7n for 2 -+ 1 0 decay
C(0) = 1/v4m (all other C coefficients vanish)
b) The 30 real observables in transversity quantization
2 4 Re 2 4 4
t
%" For o Im } Eyr Byr &y
b = zt zt 2t4 Re } zt2 Zt4 zt4 xt2 xt4 xt4
R ! ! ' Im 2 2" 4" 1t o1t 73
Re y2 yvi4 y 4
Im} B Rr 8
L L L
(M = even for tM and ZtM, M = odd for xt; and th, by B-symmetry;
L ML
= (-1
tM (-1) tM)
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Table 12 - cont'd

c) The 29 generalized spin rotation parameters
P
2
°l- L (a+op) —‘/59- (t2izt) +V——-~l62(t4
P 10 R 7 o ¢} 7 o
. .
Pl S [ +P) - ——'(tz * th) —‘v—121t4
b T 10 TR ~l4 o o 7 o
1
P 1 50 2 z 2 4
2 — 1+P +‘}— tT o+ +4—
} = 10 [ R) 7 ( o to) 14 (to
Pl
2
P +p' +P'+P_ +p!) =
ot 2R 2 T B
P -P' 4+ 2(. -P'+P_ -PB" =
o ( 1 1 2 2)
Q [R— — m—
1 1 75 2 z 2 180 4 Z 4
= —— - (t. * - 44— (t. =
.} o [ = (& t,) - (¢, t2)]
9
0 —_— P —_— R
{ 3 1 50 2 z 2 135 4 z 4
; = — — (t_ ¢ +4—= (£ +
! o (N7 (5 ey 12 (5t oyl
Q3
0 w—— —_—
1
E 2 o ‘/a-g (t4i Zt4)
i Q' 10 4 4
2
. _ 1 [- 50 xt2 N 540 x 4]
1 10 7 1 7 tl
1 300 x 2 ‘[Tii X_4
U T e - s — [
2 10 [ 7 5 7 tl]
1 x 4
u, =— [- /90
3 10 [ %0 t3]
i 50 y 2 540 y 4
A I e— - P + Jodmndy
1 "o F¥T Ty 75!
i 300 y 2 9 vy 4
A I — - P - ot
2 10 [ 7 tl 7 tl]
i y 4
A, =— [- Y90
3 "o [0 Tt

I+

4
t )]
o
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d) Transfer of polarization
! 9 Poo T % [(P0+P;) * (Po-P;)z]
| o pe =0 [(P +P!) + (P_-P')z]
11 o 11 11
; o p§2 =0 [(P2+Pé) + (P2—P£)z]
E 707 9 Leyrep + (0 monz]
j ? Pyp™ T 110,700 + (9)-0))z]
? S P,y =9, [(Q3+Q$) *(Q-0z]
i o P, =9 [Ul x - i Al y]
} 0P, =0 [U2 x - 1ia, y]
o, =0, [U3 x - i A, y]
e) Transversity and helicity amplitudes as in Table 11d)
f) Expression of the observables in c¢) and d) as functions of the

transversity amplitudes.

2
= |a|
= 5Ip %+ [el?
_ dlal®+]el?)
= bc
= de
= %(d; + a;)

1 T T ' P
= Efba -ab'+c'a-a'c)
- 1 - - - -
= E(dc -cd +e b-b e)

1 - T [ 1
= Eldb -bd +e c-c'e)

|a*]?
1 2 2
Lot 24er]?)
SlaPeler]?)
cl"—l
e'd’
LarTes
1 -' . Vo v
E%ba -ab'-c'a+a'c)

l - i} - -
5(dc -cd'-e'b+b'e)

1 - - — -
5(db'—bd'—e'c+e'e)
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* Kk
Table 13. Amplitude reconstruction for reactions of type 7mp - K L

(0~ %i > 17 %i with unpolarized target.

* %
a) Joint angular distribution of the K I decays, and measurement
of the L and L' even multipole parameters by the method of moments

' ] — 1 z: LL' L L' [ 1

I1(8,¢; ©',%') = g;. Cor (L) CoulL') (L £ 0, YU (8,0) Y, (8'/6")
.. LLL' L L'

Cpr (L) Cox (L') £ = <Y (8,4) Y., (6',4")>

with Cox(0) = Cpx(0) = 1/Van, C x(2) = -1/V27, Cox(2) = -1/Var

(all other C coefficients vanish)

b) Joint angular distribution of the K" decay and 3* cascade decay
and measurement of the L even double multiple parameters by the
method of moments

. i LY = Z v
I(e,9; ©',9"; el,¢l) L,L,'J,Ll CK*(L) c(L' J Ll)
> LL' L J L
< YL ' [ 1
" MMTN, M IL)NM [LUM'> e Y (@,0) Y (87,67 Y, G107

LL'

CK*(L) c(L' J Ll) t

_ 2 S 2 T g g1y yll
= <JL NMl L'M'> <YM (©,9¢) YN (e',¢") YM (el,¢l)>,

]
MM Ml 1 1
, , —eal2
with CK* as in a) c(101l) —-J; OtA/47T
_ _ 2
C(220) = -1/4m c(321) = %. o, /4

(all other C coefficients vanish)
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Table 13 - cont'd

c) The 48 observables in transversity quantization

20 o1 02 03 21 22 23
O tos o toor too oot too ' ton t ton
.20 02 (03 (21 (22 .23 (23 22 (23
Re } 20" o2 " o2 ' 20 ' 20 ' 20" o2 ' 22 ' 22 '
Im
22 23 21 22 23 21 22 23 23
L o S A L WA € S PO S PP R
, L' _ M+M' LL'
(L = even, M+M' = even by B-symmetry, t—M-M' = (-1) tMM')

d) Observable elements of the joint density matrix in transversity
quantization

[e]e}
P =op
o 11 _ 1 _ 20 _ 02 /oo 22 + 2_ 01 Qg 03
- —12[ /1_61:00 /gtoo+ 501:00-(500‘/5 oo
P' =p
-1-1 /e 2L, /e o33
- +
6 o+ V126 1)
P = plle
1 Paa1] 1 5 20 _ . 02 25 22-‘/3‘01 63 03
= - - -4Y= = -Y=t
e 12 ﬁ'*'\ﬂ; fo 7 "° Too "V¥2 foo *'¥5 foo "¥5 oo
o=
1= vof? 12 _gfE3 123,
2 ‘oo ¥2 oo
P = lle
2 "33 1 5 20, - 02 25 22+ 27 o1 .7 o3
= + 4= + +¥= -(4/— +4/=
pr = otte [T 12 [F V2 oo T 77 Foo W2 oo (\A;- oo *¥5 foo
-3-3
27 21 _[7 23
+—-—— —
2 Foo +'\/:too)]
00
F3 7 P33 1 20 22 27 01 7 03
L[ Vo9 | Jsg 22 3 ‘/:
e = o0 12 [l 10 too + V5 tog *(¥5 *oo *¥5 too
3 33 .21 — 23]
-/54 oo - V14 too
' ' ' [—
PO + Po + 2(Pl + Pl + P2 + P2) + P3 “+ P3 1
Q:pl-l r o P pr— —
1P 1 (= 20 s 22 - 21 _ = (23
T v | 15ty - /75 £50 % (3 ) - /189 t;)
9 =P
Q“pl—l - — —— R e—
2 33 1 20 | s 22 % 21 23
- = 75 :
e o - h/ié tho * tho - (9t + V2l tZOJ

2 ° P33
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Table 13- cont'd

10e

10e

10e
3-3

= L
12

oy 02 _ 22 - ‘/"“‘—0_3 — iAa ——2_3
[Y10 t02 10 t02 + (V14 t02 140 toz)]

_ 22
Va7 2y a2t
(V27 €] 2'e] t

-~ 23
T
[V210 tl_3 ]

— 23
Y210
[v21 ts ]
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Table 13 ~cont'd

e) Transversity and helicity amplitudes

p
P
)\Z* AK* +5 -k
1 e
3 L
+§ 0 d
-1 £
1 c'
+% (0] a
'_l b' >\ *
= T K
1 b 2AZ*,2AP
BET a'
2
-1 c
1 £!
3
- 0 d
-1 e'
4(A-iA') = —V2(b+c) V6 (e+f),
4(B-iB') = -V2a - (b-c)-v/6d-V3 (e-£)
4(c-iCc') = -V2a + (b-c)-/6d+V3 (e-f)
4 (D-iD') = -V6 (b+c) +/2 (e+f)
4 (E-iE') =-V6a -V3(b-c)+/2d + (e-f)

4 (F-iF') =-V/6a +/3(b-c)+/2d - (e-f)

E |-E'
D'| D
F |-F'
Cl
A |-A'
Bl
B |-B'
Al
c |-C'
Fl
D |-D'
El

4 (A+iA') =

4 (B+iB"')

4(c+ict)

4 (D+iD"')

4 (E+iE"')

4 (F+iF"'")

[

~/2(b'+c") -/6(e'+£'),
-V2a' - (b'-c')-/Ed'-V3(e'-£"')
-/2a' + (b'-c')-/6d+V3(e'-£')
-/6 (b'+c') +/2(e'+£")
-V6a'-V/3(b'-c")+/2d" +(e'-£")

~V6a'+/3(b'-c')+/2d' -(e'-£f')
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transversity amplitudes

20P la)?

o

1 2 2
20Pl = EKIbI +|c|)

1 2 2
P ==
20p, = >(le|"+[£]%)
2
20P. = a
o®, al
20Ql = bc
20Q2 = ef
20Q3 = ad
200 =% (eb + f£o)
4 2
2 = £
CQS b
20Q6 = ec
208, = (b3 - a'b')
1 2
208 = l-(c'<_i' - af)
3 2
205, = 2(ea - d'b")
4 2
205 = 2(£'d - df)
7 2

20P"
o

Pl
20 1

Pl
20 5

20P!
3

20Ql
20Q2

ZGQé

200"
Q4
200"
QS

2 ]
GQ6
2082

2055

2086

2058

f) Expression of the observables in d) as functions of the

jar|?
(b |3+ er 1%
%(le'[2+]f'|2)

jar|?

c'b’

fle'

a'a’
Z(b'c' + e'f")

£'b!

c'e!
%%c'a' - ac)
%(f'é' - dc)
%(bé - a'e")
%(ec_l -d'e")
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Table 14. Amplitude reconstruction for reactions of type 7Tp + pA with

polarized target.

a) Combined production and joint decay angular distribution and

measurement of the polarization transfer by the method of moments.

1(V;0,6,00") = — 2

o =1 Cp(L) CA(L )

! L' ! Y LL', L L'
X :E: LL + PT(cosw Zt + siny xt;:J)+ P tL 1y (O,¢)YM.(0:¢')

! M,M' [tMM' MM' 2 MM''M
; . LL' Y LL' L L'
CD(L) CA(L ) (tMM’ + PL tMMl) = <YM(O'¢) YM'(G'¢ )>
. z LL' L L'
Cp(L) CyLh) Pyt 0 = <2cos¥ Y, (0r9) ¥ 0 (0,07)>
. x LL' ) L L' .
Cp(L) CA(L ) PT tMM' = <2siny YM(O,¢) YM. (0,9 )>
with
c, (0 =¢c, () = 1/Vam, c (2) = - 1/V27, c,(2) = - 1/Varn

(all other C coefficients vanish).

, b) The 72 real observables in transversity quantization

5 $20 02 22 Re 20 02 (22 22 22 t22 (22 22
o' o0’ 00’ 00" 1iIm 20" 02" T20" 02" 22" T2-2' T11' "1-1

t
R" %00’ oo’ Yoo’ mmf T20’ Toz’ Fao' Yoz’ Ta2r toopr tipf tio

z 20 z 02 z 22 Re }z 20 z 02 z 22 z 22 2 22 z 22 z 22 z 22
xt22 x 22 x 22 x 22 x 22 xt22

Re xt20 xt02 . N N
" o1’ 21" 12! T2-1' T1-2

Im 10" o1’ “10

Re } ytzo Y 02 yt22 Y 22 Y 22 Y 22 Y22 Y22

Im 100 fo1' Y10' Yorr ta1r Pt too1r Yoo
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c) The 63 generalized spin rotation parameters and the 8 linear constraints

P
o 1 + 20 , z 20 /=, 02z 02 22z 22
— — T - + - + t +
} 5 [@*r) - V10 (¢ t )= Y5(tog * Tt )+ V50( t 1]

o 00 00 00
(o]
. ,
1 1 5 20 z 20 02 z 02 2 22 z 22
= — [(L £P) +4= + - /5 + -V +
P.} o L R’ ‘[;.(too Coo? ™ P lton Bt TN (tog Etgg) ]
1
P
2 1 ‘f§ 20 =z 20 02 z 02 5 22 oz 22
= —— [(L + P 2 + V5 + + 4= +
o } o R PND (Bpp £ o to) Sl E ) v TT(E S e )]
2

+
I+

P
3 1 20 z 20 02 z 02 22 z 22
. + p - + v - +
} Rl R) lo(tOO tOO) * 5(tOO tOO) 50(tOO tOO)]

+P '+ +P'+p +pP')+ P_ + P! =1
PO Po 2(Pl Pl P2 P2) 3 3

_D ! _p! D! + _'P’:P
PO PO+2(P1 P_+P_-P_) P3 3 R

172 2
Ll A5 1 220 - /5 (222 . e
, 12 207 20 20 20
9

Q ot cmm—
1 . 2 2 22 22
2} = — [/Tg(t28 R N )]

, 12 - 20 20 20
9
Q3 _;__3; [‘/ﬁ(:(‘)-z . zt02) _ 10(:2—5 . Zt22)]
o T 12 02 © 02 02 © 02
3
R (/152 + 292 4 5(255 + 222))
o 12 02~ o2 02~ 02
4
Sl e L 52
o 2-2 © %op
5
%6 z 22

1 22
=__ [/ t
> 150 ( 99 + t2~2

+

12

I+

_ 1 o 22
75ty

R

1 } _ :i_ /7g}t22 Zt22 )
1-1

.

U
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c) Continued

L = %00 x 22. -i v 02 v 27

=~ [-/T0 + 10 %) = X (o0 + 10 -
Ry TR o1 o) o ! o1 o1

1 /1o X 02 x 22 i y 02 y 22

— [-V10 -5 = — [-/10 -5 =
Ry T o1 tor! =2 | 01!

1 Y i y 22

—_ Y150 = [ / =
Ry ol thp] 1o [ 7150 ", L]

1 o x 22 _ i (/5 Y22 _
Ry 12 [-v150 21] 12 [-/150 21]
U 1 ’5x20 ’ x22]_J'_.__[ ’5y20 5y22

] l 12 ’

1 5 x 20 _ [75 %22, i 5 y 2o 5y, 22 B
Y, 2 ¥t TN ol g L J V

1 22 i Y,
U [—/?x - [-v/75 Y24 =

3 12 12 &2

1 "y i — T

1 AT ) iy _
Yy 1o [0 e 12 L7775 Teg, ]

PO
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d) Transfer of polarization

o piie = 005[(PO+P;) - (Po—Pé)z], o pgie = 00 Rl(x+iy),
’ pii: = Ol +e) 4+ (py-p Dzl O p;i: = 7 Ry (x-iy),
e L
’ pili - Uok[(Ql+Qi) * (Ql—Qi)ZI' 7 pi?: = % (Ul x - A1Y)'
o017l L0 h(g 10!y + (@,-0))als O Pyag = %y (Uy X< LAy
’ pgfle = T egrey) + (0ym0)2], ¢ pi?ie =9 Uy ¥ iAgY)
o ;Eie = cog[(Q4+Q‘i) + (Q4_in)z]'0 pi(_)ie =0, (U, x- i3 vy
o o7l sy ron) + (0-on)z],

-13e o '*5 5 5 %5
0 01 = 9 Ml(ggr0l) +(gmoz],
’ °i§§ = O AT Ty (T -T ) 2],
g plOe _

g T ' T -7! ’
3le o L (TyrT)) +(T,-T)) 2]
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e)

Transversity and helicity amplitudes as in Table 13 e)

f)

Expression of the observables in c¢) and d) as functions of the

transversity amplitudes.

20 P
o o

o
2 o Pl

o
2 o P2

o
2 o P3

o
2 o Ql

o
2 le) Q2

o
2 o Q3

o
2 o Q4

200 QS

o
2 o Q6

200 Sl

o
2 le) s2

o
2 o Rl

o
2 o} R2

o
2 5 Ul

o U
2 o 2

o
2 o Al

200 A2

[

2

al
1 2 2
Lilsl 2 of?)

2 2
el 1€l?)
2

|al

bec

ef

ad
E(eb + fe)

bf

ec
1 - -
'E(dc + af)
1 - -
2(ea - bd)
l l- L ]
2(d a - a'da")

l - -~ - -
—~(ec'-ce'+bf'~-fb"

4

§<c-a-a-a+ba'-a5-

l - - - -
Z(f'd—d'f+ed'-de'
i -l -l - -
I(ec ~ce'-bf'+fb"

i - - - -
Z(f'd—d'f—ed'+de'

)

)

)

)

)

- Wae N

0 0 0

Ul -

12
la'|

1 ) 12
z(fb | “+|c 1)

201
%(le 1%+ £]3)

la']?

;(a'é'

%(C'E - f'c)

%(es'

F(£'3-a ' E+pd'-db )

- be')

%(c'a—d’a+e;'-aé')

i - - - -
Z(f'a-a'f—bd'+db')

i - - - -
Z(c'd-d’c-ea'+ae')
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Table Al. Number of ghost amplitudes in reactions with an unpolarized
spin j particle and an (unpolarized or polarized) spin L% particle as

initial state.

half odd
3 0 1/2 1 3/2 2 integer integer
Ny 1 7 17 31 49 85 (§+1)+1 8 (344) 2-1
N, 0 1 4 7 12 23 (3+1) 2(j+5)2—l
NR 1 6 13 24 37 63 (3+1)+1 6(j+5)2

The tabulated numbers of real amplitudes are

NU = ghost amplitudes for unpolarized initial state
N, = ghost amplitudesfor polarized spin % initial particle
N_ = N_ - N, = amplitudes reached by initial polarization.

R ) P

Note that identity of particles, internal symmetry (isospin

charge

conjugation) and, for elastic reactions, time reversal may decrease NU.




Table A2, Number of amplitudes, independent observables, and observable

constraints in reactions of type

+ £j (4= integer, j = half odd

integer) for different initial polarizations and complete measurement

of the final polarization,

(22+1) (j+1/2) A Uy T, Ly
1 3 0 2 1
2 7 2 8 7
3 11 8 18 17
4 15 18 32 31
5 19 32 50 49
n 4n-1 2(n-1)% 2n° 2n%-1
Terminology :

A = number of real amplitudes (up to the overall phase)

U = number of observables for unpolarized target (or beam)

T = number of new observables reached with transversally polarized

target (or beam)
L = idem with longitudinally polarized target (or beam)

The subindices classify these observables into

I

N

independent observables

non linear observable constraints

L = linear observable constraints

(Linear constraints coming from B-symmetry have not been counted, other-
wise the total number of observables is multiplied by 2).
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FIGURE CAPTION

Figure 1. The s-transversity frame for the target quantization

The reaction plane is defined in the laboratory system by the

>
momenta El' 33, 34. The Basel normal n is defined by the direction

-+ - >(3) > >(2) >
of pl X p3. The frame axes are: n =n, n along pl, and
>(1)_ »>(2)_ »(3) . >
n =n X n . The projection of the polarization vector ¢ on the

> >
plane (g(l)’ K) defines the direction £, and y is the angle between n
-

> >
and £ with the sign of n x z.pl.






