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k yprzg+me Cs Cp > u(a)
u() Cs+Cp ° k k+k yp+ 26, + Mg

+ (1 yptzg+meg K _

|

+ (1 y)p+zg, + me yp+zg + mg  Cs Cp ° u(th):
UjXRXRyV

b2tTH BM2/BM TXINIM2BiBM2 " iRpKMBHW X qBi? KQK2MimK +QMb2 p il
p=¢ ¢-i?72Db?B7i2/ MmK2" iQ #2+QK2b
N® = u(qp) Cs+ Cp 5hk k _
¢ (1 yp+ae, B+me  yprzg+me Cs Co S u(a)
@29 y@) car Cr K K |
*XpEzg,t me yp+ 28, + ME | Cs Cp °u(m)

= u(p) Cs+ Cp ° < K+ xprze,  yetze + m¢
z

TQ// .

|

|+m,: yp+ zq* + Mg Xp+ 28, } Cs Cp °u(aq): UjXRXRRYV
Z

Tap2m

h?2 2tT 2bbBQMbTH, #2H22bR2Mi +QK#BM iBQMb BMpQHpPBM; M Q// +Q
K i'B+2b- r?BH2 i?QbZ,k, #2MQ/i20b+QK#BM iBQMb BMpQHpBM; M 2p2|
: KK K i'B+2bX .m2 iQ i?2 B/2MiBiB2br® # i 2nK BiFBtx 2

= 3 5 5 = 5 UjXRXRkV

K]
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M/
= 5 > 5 = 5 UjXRXRjV

IbBM; i?2 2 H|MRMRQU2i?2  rBi? i?2 .B + 2[m iBQM HHQrb i?2i2 K- r
i BMb M Q// MmMK#2"> Q7 ; KK K i'B+2b-iQ #2 "22tT 2bb2/ b 7QHHQrb

u() Cs+ Cp ° Tqo,Cs Cp ° u(th)

= u(p) %kz +xyp? +xz2m m Q@ yz2m g m
+22m®*  +mi jCs+Cpj® + Mg, u(a)

29 (@) %kz + xyp?+ z(2 z)m? + mi

+2m ( xzq; yzQ) (jCsj®+jCpj?)+ M o, u(ch): UjXRXR9V

L2p2'i?2H2bb- 72 KBEC/ NeLKb BWMIQi2M b r2°2 MQi 2p Hm i2/ BM i?Bb
+QMi2ti #2+ mb2 i?2v "2[mB 2 M2r B/2MiBiB2b i? i r2 KM@ 6OQ2bi #HBb?
+QKTH2i2M2bb-i?2 KB§2MEpKb2BIMBHH +QMbB/2 2/- 2p2M i?2Qm;? i?2v
+QMiB#mi2 iQi?2 K :M2iB+ KQK2Mi /m2 iQ i?XBbBMT @2 RGIM BB\ Q
UXRXRj2+ M M HQ;QmbHv bBKTHB7v i?2 i2°Kb BMpQHpBM; irQ ; KK

U() Cs+ Cp ° Typofes Cp ° U(t)

= u(op) 2ymg ¢, m + zZmMmgm +2XmMg m (o}

+zmem  jCsj® | Cpj? + M, 5 4(cn)

2:4:9 . . . . .
29 U(@) 2mem  +2me  yg, xq  JCsi® j Cpi? * MopoH(@): UjXRXR8V

>2 Mopot QMi BMb i?2 KBt2Cg 2 M@ XM My, i?2 7TQHHQIBM; B/2MiBiB?
"2 2[mB 2/,

uw %k ku@) “Eu@) K0 u@

= u(op) %kz 5 u(o); UjXRXReV

uw) % pu(m) “FPu@) Sepe P ) u(@)
=u(@) 20 (( &) °> °g)+p° °u(mw)

CED W) 4mp S+p® S u(q): UjXRXRdV
u(p) °g, & u(mw)=u(e) 8§, > & u(c)

CED W) m?2 5 u(q): UjXRXR3V
uw) %s, pu@) E u@ m ° pu(q)

“Eu@) m (e & m ) u(m)

(2:47)

='u(@ m (2 m  °+m  ®) u(a)

k9
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=u(®) 2m g > u(o); UjXRXRNYV
u() °p & u(e)= u(e) 2m g ° u(q): UjXRXkyV
6Q° 1?2 i2 Kb HV# M 1[PKRXR 8?2 bm#b2[m2Mi B/2MiBiB2b 2 M2+2bh

uw) B ou@ “EVu@ see 8, & ) ulm

= u(p) 20, ° u(t); UjXRXKRV
u() B P u(m) = u() 24 > u(t); UjXRXkkV
u(p) & °u(m)= u(p) & °u(q): UjXRXKkjV

h?2 mMB}2/ "2bmHi 7Q  #Qi? KBt2/i2 Kb +QMbB/2 2/ Bb ;Bp2M #v

u(e) M o/t M 2p2 M)

2 22

= u(p) 2Re CsCp %kz +xy4mp p> +Z°m 2xzm ¢

+2yzm ¢, 2mZ  +2iIm(CsCp)2Me (xg; + YG)  Su(ch)
(229 u()Re CsCp k% 2xyp?+2z°m? 2mZ  + 4yzm +8xym ¢,
4xzm +8xym ¢ +ilm CsCp 4mg xq, + Yo,  >u(cy)
= u(p) Re CsCp  k? 2xyp?+2z°m? 2m2  +4yz+2xm g,
4x z+2y m q +ilm CsCp 4mg Xq; + YO Su(op): UjXRXk9V
SHmM;;BM: HH iQ:;2i?2  iR2 M©bKHibQBM

N® = u(p) 2yzm jCsj?+jCpj> 2ymg jCsj® | Cpi* @
| {z }
UAV

+  2zm jCsj®+jCpj®  2xmg [Csj® | Cpj® q

| {z }
) UAAV
+  Re(CsCp)(4y(z+2x)m )+ iIm(CsCp)Amey o,
| {z }
UAV

+ Re CsCp  4x(z+2y)m +ilm CsCp 4mex o
I {z }

UAAV .
|
+Re CsCp k? 2xyp?+2z°m? 2m2 5
1 D L.
+ ék2+ xyp?+z2 zm?+ m2 jCsj?+ jCpj?
+2megm jCsj? j Cpj? u(on): UjXRXk8V

AM Q /2 iQ TTHVi?2:Q/ M B/2MiBiv- i?2 HBM D BMOKKHEMW jiyB Q M b
"2 7Q°K2/ ; BMX 6Q i?2i2 Kb "2H2p MiiQ i?2 K :M2iB+ Q  2H2+i B+ 7

k8
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#v -r2/2°Bp2
a =zx ym jCsj?+jCpj? + mg x y jCsj?® j Cpj? UjXRXkeV
M/
b=z x ym jCsj®+Cpj®* +mg x y jCsj® j Cpj?
=72z 1m jCgj?+jCpj2 + z 1 jCsj® j Cpj°: UjXRXkdV

hQ 2Mbm 2 +QKTH2i2M2bb- r2 + H+mH i2 i?2 HBM2 * +Q%#BM iBQMkE
H #2H2/- BM i?2 b K2r v- H2 /BM: iQ

a =2Re CsCp [y(2x+ z)+ x(z+2y)lm +2iIlm(CsCp)(y X)mg
P29 5 Re(CsCp)idxy + (1 Z)Jm +2i Im(CsCp)(y X)ME UjXRXk3V
M/
b =2Re(CsCp)ly(z+2x) x(z+2y)Im +2iIm(CsCp)(X + y)mE
“2%2Re(CsCp)2(y x)M +2iIM(CsCp)(L  Z)ME: UjXRXkNV

TTHVBM; i?2 :Q /QM /2+QKTQbBiBQM “2bmHib BM
N® =u(p) zx ym jCsj®+jCpj® + x y mg jCsj? j Cpj?> p

+ §k2+ xyp?+z2 zm?+ m2 jCsj?+jCpj? +2mgm jCsj? j Cpj?

+2m zz 1m Csj®+jCpj? + z 1mg jCsj® | Cpj?
i zz 1m [Csf®+jCpj® + z 1mg [Csj® j Cpj? p

i 2Re CsCp zy xm +2ilm CsCp 1 z mg p °

+ 2Re CsCp 4xy+2z1 z m +2ilm CsCp y XxXmg p °

+Re CsCp k% 2xyp?+2z°m? 2m? S u(qn): UjXRXjyV
h?2 MiBbvKK2i'B+ i2 ' Kb mM/2%i9p2MBDM;2i2° BMi2;" iBM; Qp2 i?262

KMT  K2i2'b- HHQrBM; mbiQ /B 2+iHv /Bb+ /i?22b2 i2 KbX *QMb2[r
bBKTHB}2b iQ

NO = u(@) K+ xypt+ 2m? e mE jCs+ iCef? +2zmem Csi? | Cof?
i zz 1m jCsj®+Cpj® + z 1mg jCsj® j Cpj? p

+2lm CsCp 1 zmg p °

+2Re CsCp 4xy+2z(1 z)mp °

+Re CsCp k% 2xyp?+2z°m? 2m2 5 u(q): UjXRXjRV
"v +QKT "BM; i?Bb 2tT 2bb BKXNXMBR2 H[ M L2i2 KBM2 i?2 K :M2iB+ 7Q"
7 +iQ b
Z u Z
2 )% o

2 2m : !
F(p°) = TZQFe( i) dxdydz (x+y+z 1)

ke
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zz 1m jCsj?+jCpj? + z 1mg jCsj? j Cpj?
k2 + iP

" Z,
(2238) 4m Qe dxdydz (x+y+z 1)
322

zz 1m jCsj?+jCpj? + z 1mg jCsj? j Cpj?
xyp2+ 1 zmZ+ z2 zm2+zm3 '

UjXRXjkV
S2°7Q KBM; i?2 MQM@ 2H iBpBbiB+ & BIRB/ib-M/7 B2V 2 B @B M ; i?2
7mMM+iBQM- iQ
Qe “1 %12z zz 1 |Cs®+jCpj® + z 17F [Cs® | Cpj?

Fu@=1g7 ,dz 1 zm2+ 22 zm2+zm}

oem241 21z z1 z+3FE1 z jCsj°+ z1 z [TE1 z jCpj?
57 dz dy 3 — :
0 0 1 z5+0 22 1 2)+ z5%

UjXRXjjV
* ““yBM: Qnyi@BMi2:  iBQM M/ lzrh#biBwBiBHID i?2 MQK HQmb K :M2iB
KQK2Mi,
or 21, (1 )+ g2 [CsiP+ 21 z) 2P J'Cszl

@la=Fu@= g%  d Z+2( 2 D+ A 2)

UjXRXjoV

>2°2-r2 br TT2/ i?2 BMi2;" iBQM #QmM/b 7i2° bm#hiBighiBQM M/ BI
7Q=FHX h?2 "2bmHi + M #2 2T Q/m+2/ rBi? i? S Tnr#@BWVHV ++2bb
J i?2K iB\+h?Bb Bb /2KQMbi™ i2/ BAMRKITT2M/Bt

iXk S?QiQ2KBbbBQM 7°QK i?2 AMi2°'M H a+ H > GBM?2

AM +QMi’ biiQi?2 T 2pBQmbHvV 2t KBM2/b+2M 'BQ Q7 T?QiQ2KBbbB(
72°KBQM HBM2- T?QiQ2KBbbBQM + M HbQ Q++m 7' QK MBMi2 M H b
BM+HmM/2b +? “:2/ b+ H jBVX72°iQ 6B:X

h?2 BMp "B Mi KWHBIMI/2Bb ;Bp2M #v

£ o (@ K+ me) i

(@ k)2 mZ+i (p+k2 m2+
I 5y Y. _
K2 m2 +i I(Cs  Cp Mu(a): UjXkXRV

h?2 bbQ+B i2/ +QMi'B#miBQM iQ i?2 KmQMob JJIS M #R /2i2 " KBM2
/IBb+mbb2/ BM TXRXWB2 + H+mH iBQM vB2H/b

K W(@)i(Cs+ Cp 9)

iM 2 )

~(iQue(2k + p) )

ou %1 Pz D+ (2 2)jCsiP+ Z(z 1) r(Z® 2) Cpj?

dz

[Bl= g7 2+ 21 +z( 3 1)

UjXkXkV

AMi?2al-Bib?QmH/ #2 ?B;?HB;?i2/i? ii?2bQH2 +QMi ' B#miBQM 'Bb?:
Q++m "BM; HQM;i?2BMi2 M H+? *;2/72°KBQM HBM2- bBM+2i?2 2 "
BM i?2 aJX AM i?2 7TQHHQrBM: b2+iBQMb- r2 rBHH // bQK2 b+ H b iC
a =(2:49 048) 10° /Bb+ 2T M+v #2ir22M i?2Q v M/ 2tT2 BK2MiX

kd
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9 h?2 hrQ@>B;:b@.Qm#H2i JQ/2H

PM2 Q7 i?2bBKTH2bi 2ti2MbBQMb Q7 i?2 aJ Bbi?2k>.JX AMi?2 al-i?:
bi'm+im 2 +QMbBbLIBM; Q7 QM2 alUkV /Qm#H2iX h?Bb KQ/2H 2ti2M/b i
#H2ibX

h?2 k>.3 ? b #22M 2ti2MbBp2HvV bim/B2/ BM i?2 HBi2> im 2 /m2 iQ Bib
THB+ iR@KIIPM2 Q7 i?72 K BM "2 bQMb 7Q° +QMbB/2°'BM; i?2 k>.J Bb B
bmT2 bvKK2i B+ REXQABRb?2b2 KQ/2Hb- bBM;H2 >B;;b /Qm#H2i + M
K bb Q7 [m "Fb QMHv rBi? QM2 ivT2 Q7 +? “;2X h?2°27Q 2-bmT2 bvKk
i72JBMBK HamT2 bvKK2i'B+ai M/ "/JQ/2H '2[mB 2 dKX2 Mi@rQ >B;;b
Qi?2° KQiBp iBQM 7Q" i?2 k>.J Bb i? ii?2 aJ + MMQi /2b+"B#2 i?2 # °
Q7 i?2 mMBp2'b2X h?Bb bvKK2i'v-r?B+? 2tTH BMb i?2 Q#b2 p2/ /QK
MiBK ii2° BM i?2 mMBp2Ch & pBQ/Hn 2BIQM- r?B+? Bb BMbm{+B2MiHv T°
i?72 aJRX

9XR AMi"Q/m+iBQM iQ i?2 JQ/2H

q2 // b2+QM/ alUkV /QnQ#iP2i 2tBbiBM; aJ fQm#H2iIQm#H2i + "B2b
VT2 +2Y =2A=2X "Qi? 2t?B#Bip +mmK 2tT2+i iBQM p Hm2b UolobV,
! !

0 0
hli(): YL ; hzi(): Y2 UIXRXRYV
2 2

g2 T2 7Q°'K Qi iBQM #v iQ2 +KABRD»2 T 'iB+mH "Hv +QMp2MB2Mi “Qi
7i2° "Qi iBQM-i?2/Qm#aAH2MH2MQIiIQ#I BM2/-rBi? QMHvVv QM2 M2mi~ H :
BV ? pBM; MQMx2 Q oloX hQ +?B2p2i?Bb bQ@+ HH2/ >B;;b # bBb-
# b Bb #varctan vo=vq ,
! ! !
Hi cos sin

= ) o U9XRXKV
H» sin cos 2

q
h?2 MQMx2 Q 010 Bb MQr "¥E 2h2Mi2/ 246GeVX h?2 KQbi ;2M2° H
b+ H  TQi2MiB HBM i?Bb "Qi i2/ >BRH EXbB®H)Bb :Bp2M #v (

V= miH{H: + m3HIH,  mbH{H + >X+X

2

2
HiH: +

- o H¥Hz "+ 5 H{H1 H3Hz + 4 HiH: H3H,
5 vy, 24 y . wy -
> HiH, + ¢ HiH1 + 7 H3H, HiH+ >X+X U9IXRX|V

+

+

>2 M2, Mlsg; + M ;2M2° HHv #2 +QKTH2t- r?BH2 i?2 2K BMBM; T ° K:
q2 rQ'F BMCP?@+QMb2 pBM; HBKBi- bbmKBM; HRITXKRIR Y iQ #2 "2
b 2bmHi Q7 i?2irQ alUkV /Qma}Hbb,i?2 2 "2

G* | H* |

PLov+ HY + GO , Ha= : UIXRX9V

H1= = L HY+IAC

h?2t MY "2 :QH/biQM2 #QbQMb i? i ;2W52 MEPS; #w;i?2QbQMb -
i?mb +[mB BM; i?B/ TQH 'Bx iBQM M/ ; BMBM; K bbX *QMb2[m2Mi

KAM bQK2 HBi2  im 2- i?¢ =QMp2 MiRQX aBM+2 ?2vT2 +? ;2 Bb MQi /B 2+iHv K2
[m MiBiv- +QMbBbi2M+v rBi?BM i?2 +?Qb2M +QMp2MiBQM Bb 2bb2MiB HX

k3
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2K BMX
b+ M#2 b22M 7°QK i?2 M2mi~> H b+ H ~ K bb KRyBt#2b2RbZT2R1/Bt
T ° K2i2:bM/s “2°2 HBOPI@>QMb2 pBMCPBKEI-2B22Mbi i2/2+QmTH2b
7 QK iOR@2p2M 2B;:2Mbi i2bX >@R@2pdM22BO2Mbi i2b KBt iQ 70K
! ! !
h _ cos( ) sin( ) HY

H sin( ) cos( ) HPS ! U9XRX8V

r?2°2i?22 M;H2)-r?B+? /B ;QM KBX@bpi2® K bb K i'Bt- Bb ;Bp2M #v,

| 2 ov2
sin2( )= —5 o U9XRXeV
My M
h?2 +QMp2MiBQM H +?2QB+2 QZbi@BiMTHQK i?2 7 +ii? i Qi iBQM #v

M;H2? b H 2 /v #22M K /2 /m BM; i?2 i° Mb7Q K iBQM BMiQ i?2 >B;;
+?2Qb2M HB;MK2Mi HBKBi- i?2 +Q " 2bXQM/BM? BDQGERNbBE2" iBQM- i?
aJ >B;;b UH{V TT QtBK i2Hv /2+QmTH2ICH @p 2M ldiMi 2r%V X

AM i?2 +QMbB/2 2/ HBKBi Q7 i?2 KQ/2H- rXRW#i BM Ub22 TT2M/Bt

oN

m2= 2 m2 = m+ (34 4+ 5); U9XRXdV

m3  V? s; m2 =mi = (a4+ 5): U9XRX3V

>N
I

m

Ai Bb BKTQ i Mi iQ K2MiBQM i? i i?2 2H2+i"Qr2 F /i ? p2 +QMbi" BN
bT +2X .m2 iQ i?2 #b2M+2 Q7 MQM@aJ 2p2Mib- i?2HK BbbQ7 i?2 +7?
HQr2  #QRNK 0?2 2mQ- 2-110GeV Bb +?Qb2MX h?2 K bb2b Q7 i?2 M2n
b+ H b "2 HbQ +QMbi> BM2/X h?2 2tT 2ZB KAV 2HHwW BRWIpQ b 2B ;i P2/
+QM/BmMR®My >mz 91GeV- r?B+? K2 Mbi? i #Qi? M2mi° Hb+ H b + MMC
KmHi M2QmbHv HB;?iX g?2M M HvxBM; i?2 "2bT2+iBp2 +QMi'B#miBQ
Qmi i? m=my+n my =110GeV T QpB/2b TQbbB#H2 bmBi #H2 +?QB+2X
i?72/2;2M2° i2 bmgM=1BQ r?B+? 2Mbm 2b i? ii?2 K bb2b +?Qb2M BM bn
M Hvx2b +QKTHvV rBi? i?2 +QIMbi~ BMikYX7 i?2
6Q i?2 T ~ K2i2 b EOM R/KEM/ U [ODX BVX3= 5 i?72°27Q°2 TTHB2bX h?Bb
‘2bmH'nb§3Mna+ =mZ vZ X 6Q  i'BTH2 b+ H ~ «QmMmHBMzb-+QmTHBM;
T K2i2ZkBX AM Q' /2 iQ p HB/ i2 i?2 TTHB+ #BHBIiy jQ74T2 im # iBQI
BKTQb2b HBKBi QM i?2 K tBK H -b/2 TRK22M3EMh?2 KQbi
bi'BM;2Mi +QM/BiBQM 2tBbib 7Q" i?2 ?B;?2mhy BEMPMIGEy; M/ b+ H ~ K L
"2bmHibmB M25GeVX a2H2+mBML10GeV H2 /b iQ T °~ K2i2 Q200
U= 3835V 7@y =0 lthy =1000GeV V X

h?2 umF r BMi2  +iBQMb Q7 i?2 H2TiQMb rBi? i?2 TRWbB+ H b+ H b
L umr L HR + YL Ha'r + >X+X U9XRXNV

(Bi? i?72 H271i@? M/R/4QmHRM/ "B;2i@? M/2]g BN AR2B Mi/BW2b
i "2T°2b2Mi i?2 i?°22 H2TiQM ;2MH, PBOMEMRME Q@M o BM i?2 >B;;b
# bBb- 1?2 K bb2b Q7 i?22 +2 *;2/ H2WMQM#; % X ;BBMM MP 2

BM/2T2MN8/2M+QmMTHBM; K i'B+2b-r2 + M +?2QQw?2 iM2 kRHDIKQ i Bt

ih?2 +QMbijjBEMA Bb "~ i?2° H2MB2Mi M/ Bb Q7i2M K /2 KQ 2 bi'BM;2MiX aK HH2"
T K2i2 H2 /iQ 7 bi2> +QMp2 ;2M+2 Q7 i?2 T2 im # iBQM b2 B2bX

kN
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#2 2 H M/ /B ;QM HX

AM i?2 7TQHHQrBM; M HvbBb- r2 2t KBM2 /Bz2 2Mi + b2l Q7 i?2 umF
(22°2 1?2 K i'Bt 2H2K2Mib "2 +?Qb2M M) BD BMHXT 2ME} 1Whi RQ 7

i?2mb BM/2T 2 ML iQZ +QmYFHBMMQI +Q "2H i2/ rBi? i?2 H2TiQM K bb?2
aBM+2 HH M2r T?vbB+ Hb+ H b "HBMI2HR KD Mum#H2i +QmTHBM;
7Q  i?2 T?vbB+ Hb+ H b "2 /2i2 ' KBM2/ #v,

h

1 . N .
L umr P Yi HO+ iV A2 Lo + Yy LR HT + > X+ X U9XRXRyV

9Xk MQK HQmb J :M2iB+ JQK2Mi 7Q" .Bz2 2Mi h2tim 2b Q7 i??2
*QmTHBM; J i Bt

h?2 KQ/2H mM/2  /Bb+mbbBQM BM+HnmH2% QMM+ 2B{2/iD¥ 28 Mmi  H
b+ H R VX AM i?2 HB;MK2Mi HBKBB/2MIBR2/ rBi? i?2 aJ >B;;b- M/
i?2mb Bib +QMi'B#miBQM Bb afiX /g2BMTHQ/2/pBMBQmb +QmMTHBM; b+
[2YM2/ #v i?2 umF r +QmTHMBEMI2R i2BM2° HumFr +QmTHBM; K i'Bt + |
r'Bii2M b

0 1
Yee Ye Ye
y=8y. Y Y &: UIXKXRV
Ye Y Y
h?22 /Bz2 2Mii2tim 2b +QMbB/2°2/ 2 ;Bp2M #v i?2 7TQHHQIBM; K i'B+
0 1 0 1
0 0 0 0 0 O
i2tX R,= @0 Y OX: i2tX KY =80 0 OX:
0 0 0 oY o0
0 1 0 1
0Ye O 0 0 o0
i2tX jy=80 0 dX: i2tX oYY =80 0 Y X:
0 0 0 oY o0

6Q° 2 +?2 + b2- r2 mb2 i?2 /2°Bp2/ QM2@HQQT $QRXFGOMYQINIX i? Qm;?
UXKXK hQ 2tT 2bb i?2 b+ H " UTb2m/Qb+ Hs \CxQ #T HRM;mHQMbi Mib
+QMTHBMED2 G ;- M;B M BPWXRMUIL[XXRXRY +QKT "2/X

9XkXR h2tim'2 R, .B ;QM HumF r *QmTHBM; J i Bt
AM i?2 }'bi b+2M "BQ- r2 bbmK2 i?2 umFr +QmTHBM; K i'Bt iQ #2 /
+?2QB+2-i?2 umF r BMi2 +iBQMb rBi? i?2 M2r T?vbB+ Hb+ H "b "2 ;E
1 h . i
L umE %Y HO+iY A9 | r+Y | RH"+ >X+X U9XkXkV

hQ +QKTmi2i?2 >2 KBiB M +QMDm; i2-r22tT M/i?2G ;> M;B MpB H2:
T'QD2+iQ b Ub22XRR2M/Bt

h i
1 . y
>x$x%v HO+iy A® [ r+Y | RrH?
| |

1 1+ 5 1+ 5

=p=Y HO? jA® v —— 0 4y H VY 0
k3 ! 2 2

= p-Y HY iA® 1 +2Y H 1 : U9XKXjV
22 2
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6Q i?72 M2mi° Hb+ H "b-r2 +QK#BM2 i?Bb 2tT ' 2bbBQMXBKKi?2 bi i2/
h?2 >2°KBiB M +QMDm; i2Q7i?2+? ;2/ b+ H T "i/Q2b MQi +QMi B#]
+Q '2bTQM/biQi?2b K262VMK M /B ;" KrBi? "2p2'b2/ KKK2MimK /B "
b+ H X +QKT "BbQM rBi? iZXWXBNWEB+M2b i? i i?72v 2T 2b2Mi /BbiE
/B 2+iBQMb 7Q" i?2 +? *;2/ b+ H "6b KQK2MimKX h?2'27Q°2- iQ BM-
7°QK i?2 +? “;2/ b+ H - b QmjiXiBAkB/i BM M22+Pb,v3iQ INXbRQ

K BMi BM HB;MK2Mi rBi? i?2 bi M/HY-+iQRMpDMIBO¥MMPBQM rBHH “2i BN
+m "2MiH #2HX HiQ;2i?2 -i?2 "2H2p Mi T "iQ7i?2 G ;" M;B M Bb ;By

Y Y Y
L ~H%°+iA® 1+ 5 + p=-H® A® 1 % + — H
umF ﬁ ?%2 5 RL
1 i
:%Y H %+ %Y SA%+ZY 1 5 H: U9XkX9V

+QKT "BbQM rBi? i?2 G ;> MjEyMM® A{XQUI?2 b+ H ° M/ Tb2m/Qb+
+Q2{+B2Mib,

1

Cs(HO) = %Y : Cp(H%=0; U9XkX8V

Cs(A%) =0: Ch(A%) = {G%Y : U9XKkXeV
L1 . 1

Cs(H")=3Y Co(H*)= Y ! U9XkXdV

6°QK i?2 6Q KjiIRX2j8M jXkXKki?2b2 "2H iBQMb '2bmHi BM i?2 QM2@HQQ"
QTP @2pCM@Q// M/ i?2 +2 ;2/ b+ H "X LQi2 i? i #2+ mb2 Q7 i?2 +QM
+? 2 T2 pXNi2tQy- = Q Kmbi 2QH/X h?Bb +QM/BiBQM Bb b iBb}2/ rE
Qu+ = 1- VB2H/BM; i?2 bm#b2[m2Mi Qmi+QK2b 7Q  i?2 M2r b+ H * +QMi
y2 21 222 2)
H _—
a _716280 dz -~ O U9XKX3V
Y2 <3img 70Q° 1
R O H : U9XKXNV
16 ) 7Q H 1
1

"z — dz——— U9XKkXRyV

5
Y2 <%In % 7 1
' _xM A TQ ; U9XKkXRRV
16 1 7Q° A 1
Z
L Y2 “1 2
af” = z(z 1) U9XKXRKV

SR . : U9XKXR]V

>2'2g5=mg=m 7@ = H;A/H* Bb BKTH2K2Mi2/X h?2 +Q "2bTQM/BM; G ;
i2°K BM/B+ i2b i? i i?72 72°KBQM BM i?2 +? *:2/ b+ H ~ +QMi'B#miBQM
+Q "2bTQM/BM; K bb i2 K ? b #22M M2;H2+i2/ BM i?2 /2 Bp iBQMX hC
Q7i?2p 'BQmb +QMi'B#miBQMb- r2 2KTHQvV2/ TT QtBK iBQMb 7Q" #C
K bb2bX /2'Bp iBQM Q7 i?2 MQM@i'BpB H TT QtBK iBQM 7Q" M2mi
K bb2b Bb T°QpB/2/ BM i XRGTT2M/Bt

iR
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h?2 p BQmb +QMi'B#miBQMb "2 BXMHMbLIi?2B BIM 6 BiBQRIT/-XiB R @

i2;" i3vi?QM HBWj) rbo(mb2/XCP2@2p2M b+ Hb TQbBiBpaHvB®

+QMi” bi iQR@2Q// btAHr?B+? /[//b M2; iBp2HvVX AM #Qi? b+2M "BQb- i’
BM iQ Q7 i?2 BMi2;" M/ Bb &'QbiBPBPQXB6Bp2 +QMi'B#miBQM 'Bb2b -
/IQKBM Mi2Z2 BM i?2 MmK2" iQ X b BHHMKXRXM/BMINKXRRQ"

HQr2 b+ H > K bb2b- i?2 +«QMDHBEMIBOMKBM2MX i2@r2p2 - |

?B;?2 b+ H K bb2b- #Qi? +QMi ' B#miBQMb 2[m HBx2 BM K ;MBim/2X
i?72+? ;2/ b+ H +QMi B#miBQM- M2; iBpb+QhWi BHEMPBIYM "2bmHib 7
6Q w+ <1Qb+BHH iQ v#2? pBQ Bb T 2b2MiX h?BbBb +H2 ~7 QK i?2T
i?72 BMiDpzH 1- r?B+? "2 M2+2bb "'viQ +?B2p2i?2 bB;M ~BT MQi2/ E
TT QtBK iBQMbX

hQ 2tTH BM i?2 TQbBiBp2 /Bb+#22¥?2BMK bb ?B2  mg?v r?2°2
ma;My+ X qBi? i?Bb +?2QB+2-i?22 M2; iBp2a% QW/i &#miB QM im @Z/X

AM T "iB+mH "-r2 b2H2+i 1?2 W dHM{Bz2 2 M=+1210GeV b /Bb+mbb2/

BM a®RMbm ' BM; Bi HB;Mb rBi? i?2 2tT2 ' BK2Mi H+QMbi® BMibX
AM 6B;a¥i2Q /Bz2 2Mi K bb bTHB8imgM;bmy "2 b?QrMX Ai Bb 2pB/2Mi
i?7 i bi?2K bbbTHBIiBM+ 2 b2b-i?2 #bQHmMi2 p HMm2RQMP2 M2; iBp2
al” /2+°2 b2X ITiQi?2 Q /2" Q7 K ;MBim/@(Q)-?iZ2 K il aHTB-bB i

T 2/QKBM MiHv BM~al XM +2/ #v

6B;mBBHHMbI" i2b r?Bm? KMBbewF r +QmYHBMIHIHH iQ2

M;2 Q7 X 6Q  i?Bb TBOOD@b®M/QK T * K2i2 +QK#BM iBQMbr2'2 M Hvx
i?2 b?2QrM T ~ K2i2  bT +2X b ?B:?22°@Q /2  +QMi ' B#miBQMb 7Q K
%z- MmTT2 HBKBi QM i?2 umF r +QmTHBM:b Bb "2[mB 2/ 7Q " +QMp
Y 17Q i?2T K2i2 b+ MX h?2Db? T2 Q7 i?2 +m p2 Bb 2tT2+i2/ /m?2
+QMi*B#miBQMb rBi? BM+'2 bBM: b+ H ~ K bb2bX *QMb2[m2MiHv- H "
+QKT2Mb i2 7Q  i?Bb /2+ 2 b2X

1tT2 ' BK2Mi H /i 2t+Hm/2 bT2+B}+ "2:BQMb Q7 i?2 T * K8i2  bT +2-

rBi? b? /2/ "2;BQMbX LQi #Hv- 1Rjd BKTQb2b by MBh+ MI¥QMbi  BM
Hi?Qm:? ?B:?2° K bb2b +m "2MiHv ? p2 72r2" "2;:BQMb 2t+Hm/2/- K M
T Q# #Hv #2 /Bb[m HB}2/ #v mT+QKBM: 2tT2 ' BK2Mib Q° M Hvx2bX

9XkXk h2tim& jk PM2 Pz@.B ;QM HumF r *QmTHBM; J i Bt 1H2K2Mi

AM +QMi" biiQ miBHBxBM; /B ;QM HumFr +QmTHBM; K i Bt b /Bb-
b2+iBQM-r2 + M HbQ 2t KBM2 i?2 2z2+ib Q7 MQM@/B ;QM H umF r
i?72 JJ +QMi'B#mi2/ #v i?2 M2r b+ H "bX h?2 bm#b2[m2Mi M HvbBb B
i2tim 2 k M/ i2tim 2 jbi'm+im 2bX b i?2 irQ b+2M "BQb QMHv /Bz2
72°KBQM K bb2bBb mb2/ bm#b2[m2MiHvX h?2 +Q "2bTQM/BM; umkF r
Bp2M #v,

1 . .
L umE %Y‘ HO+ iy AP g+Y | gHY + >X+X U9IXKkXROV

LQiB+2i? i Y7 @QMBW "2b2Mi b MQM@p MBb?BM; K i'Bt 2H2K2Mi-i?2°
+? 2/ b+ H +QMi'B#miBQMX h?2 +Q "2bTQM/BM; G ;" M;B M i2 K i~
BMi2® +iBQMX hQ /2i2°KBM2 i?2 b+ H ~ UTd2AGY)QBH Bb™M 22h{b- B2 Mib
iQ 7Q Ki?2 ?2 KBiB M +QMDm; i2,

1

1 . .
>x$>§%v HO a0 1 ° +§Y\ 1 ° H : U9XKkXRS8V
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uyvVv u#v

6B:m 2 9, *QMi ' B#nCB@NMRQMiB2 H * U/QPiI@Q//iB2 H U/ b?22/V- M/

i72+2 :2/b+ H U/ b?@/ QiQ2/l2in 2 RX h?2:  v@b? /2/ "2 2T 2b2M
2tT2 BK2Mi H2HHOBZIMaQY AM/BpB/m H +QMY B#1BGFMM2Y " M/

Y =10 3 U 2/V /2T 2M/BMrBQ®= H:AH* "2 b?QrM QM i?2 H27iX h?2 "B:?
THQi BHHmbi  i2bi?2 BM/BpB/m H aM/UDQ HBY ¢INBIMB¥ G M2 MBM: b’
K bb ?B2" “+BW=Qiy+ my =110GeV U 2/V MJ/= may+ My =200GeV

U#Hm2W 2Q:1X

6B:m 2 8, SQbbB#H2 T ° K2i2' +QK#BM iBQMb QUKBIMEV?2NR;2 Q7
a X h?2K bb ?B2° “+?v Bm+=2@2Mmh =110GeVX o "BQmb "2bi'B+iBQMb
2 b?2QrM #v +QHQ 2/ ‘2 b i? i 2t+HmM/2 i?2 "2H2p Mi T ~ K2i2  bT +2]
b?QrM "2 7°QK *Ja U;  vKE-/2/V U# QrM b?ki@/WaG * #2 K

/MKT 1Rjd U#HmM2 WPX/2NW (//BiBQM-i?2°2 2T QD2+i2/b2MbBiBpBiv"
#2 BMp2biB; i2/ BM 7mim 2 2tT2 BK2Mib M/fQ M Hvx2bX a?QrM 2 :
HBM2V M/ "2HH2@AA U# KIMN?2R?220MBM BM(ib “2kidR2M 7 QK (
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LQr-i?2G ;> M;B Mbi'm+im 2 K i+?2b i? jiXyYORBKIHBBM]X?Ui,

Cs(H)= Cp(H)= 493, U9XkXReV
Y:
Cs(A)= Cp(A)= 'ﬁ U9XKkXRdV
Cs(H*)= Cp(H? )_% U9XKXR3V
SHmM;;BM; i?2b2 "2bmHXR BjMMJ 1[XK KXk B2H/b
v2 41 21 2)
= —— XKkXRNYV
3= 372 iy 2@ 2 uo
8
v2 337 7Q° 4
R 7Q - 1 ; XkXkyV
30 2 §?z Q U9 y
' 3 7Q v w1

>2°2=H:A BbBMi'Q/m+2/X h?2 +QMi"B#miBQM 7 QK i?2 +? :2/ b+ H "
i2tim>2 R M/ + M i?mb #2 2tT QXBYRBI1[R2U 2bT2+iBp2 umF r +QmTHI
Yy X AMi?2 + b2 Q7 i?2M2mi  Hb+ H - M //BiBQM H /BbhiBM+iBQM r |
/Bz2 2M+2b #2ir22M i2titV 2M/UW2tim 2 j UVX 6Q  #Qi? i2tim 2b- rBi?
i?72 TT QtBK iBQMDXKMRNX L[XXKXKyBi Bb 2pB/2Mii? ii?2 K ;MBim/2b
i?2 M2mi> H M/ +? “;2/ b+ H  +QMi'B#miBQMb /Bz2m@XHCZQ bK HH
“i2 i r?B+?i?2 +QMi'B#miBQMb +QMp2 ;2 Bb /2iM KBOAR/i 22 i@2 H2Ti
KQ 2- i?2 TT QtBK iBQMb BM/B+ i2 i? i 7Q" i?2 2H2+i'QM@KmQM +¢
M2mi> Hb+ H vB2H/b M2: iBp2 +QMi'B#miBQM r?2M i?2 b+ H " K bb
bB:M Q++m b BM i?2 /2MQKBM iQ - + mbBM; Qb+BHH iBQMb bBKBH °
b+ H  +QMi'B#miBQMX h?2 "2bT2+EBp2 +Q P @rivin BBAIOVEL X Q

hQ 2tTH BM i?2 2tT2 BK2Mi Hp Hm2 Q7 i?2 JJ mbBM; QM2 Q7 i?2b2
2bb v iQ +?7QQb2 K bb ?B2° "#mRv QMui?R2 7TQX QM i?72 7Q 2K2M@
iBQM2/ +QMlmy Bmhl-mz Bb "2[mB 2/X aBM+2 i?2 irQ M2mi- H@b+ H °
iBQMb "2 2[m H-i?2 HB;?i b+ H >+ M #2 +?Qb2M 7°22HvX h?2 K bb
m= May+ My =110GeV Bb +?Qb2M ; BMX h?2 +Q "2bTQM/BM; T = K2i2
#2 b22M BEKEB?2X 2 "2 MQi #H2 /IBbiBM+iBQMb #2ir22M i2tim 2k M/ i2t
b+ H > K bb2b "@#2H0@BEVX AMT "iB+mH "-i?2 2H2+i"QM + b2 b?Qrb i
"2 MQ TQbbB#H2 T ~ K2i2"W mQK#BMXIiBOQBIOTRP2MQK2MQM "Bb2b #2+
i?72 +QMi'B#miBQM BM i?Bb HBKBi #2+QK2b M2; iBp2X

AM //BiBQM iQ i?2 i?2Q 2iB+ HHv HHQr2/ T > K2i2 +QK#BM iBQMb-
bi> BMib "2 BHHmMbI  i2/ #v i?2 2t+HnX260Q2;RQivhb B 6B2XT ° K2i2°

M;2 i <m m Bb 7Q #B//2M /m2 i® i?72+ v BMp2biB; i2/ i _@
la (kKNX AM +QMi" bi-i?2 umFr +QmTHBM; BM i2tim 2 j 7 +2b "2bi’
egte I 7 [ 7°QK GIY (M/i?2 /i 7 QK fRX(6mM i?2°'KQ 2-1iQ pQB/

Z! 4 |2+ v-+2"Ii BM "2;BQMb BM i?2 T ~ K2i2jhX +2 "2 2t+HmM/2/ (

AM +QMi” biiQ i?2 b+2M 'BQ rBi? /B ;QM H umFr +QmTHBM,; K i B
2pB/2Mii? ii?2 mb2 Q7 M Qz@/B ; QM HumFr +QmTHBM; K i'Bt 2H2
im 2bM/i2til3=2H2 /b iQ "2/m+2/ +QMi'B#miBQMb M/ i?mb "2[mB 2b bi"-
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iQ K i+?i?2 2tT2'BK2Mi Hp Hm2 Q7 iREXJJIJHDCD? 6BHRM Q7 i?2 TT Qt(
BK iBQMb 7Q" i? 2CR@&BPM2Mi+QMi  B#m iBXQUKINB/M LEXKW K p2 Hb

i?72 /Bz2'2M+2bX AM b+2M "BQb rBi? H ;2 K bb2b-i?2 /B :QM H + b2
bB;MB}+ Mi /@BiBQQM+HQ X iHQr2 K bb 2;BK2b-i?2Qz@/B ;QM H +Q
Bb bm#D2+i iQ 2Bi?2° bmTT 2bbBQM(182z% +Ui2tim72+kQ QQ 7vB2H/b
M2; iBp2 +QMi'B#miBQM Ui2tim 2 jVX

uyVv U#V

6B:m 2 e, *QMi B#nCB@NMpRMiB2 H ~ U/QPi@@F/iB2 H " U/ b?22/V- M/
i72 +2 :2/ b+ H U/ b?@aQAiW¥2iQ v@b? /2/ 2 2T 2b2Mib i?2 2tT:
K2Mi2H HHQr2/ "2;BQMX AM/BpB/m M +=QONMi WB#Hmi B @ MM 0762 °

U 2/V /2T 2M/BMrBO®= H;A;H* 2 b?QrMX h?2 H27i THQi BHHmbi  i2b i:
U= V-r?BH2i?2 "B;?2i THQi T 2b2KVIXi2tim 2 j U

uyVv U#V

6B:m 2 d, SQbbB#H2 T * K2i2' +QM};ml @R Mb H@ Kba®X iR22

K bb ?B2" “+?v Bb +R@mMM: bmy =110GeVX a? /2/ "2;BQMb 2T 2b2Mi i?2
T K2i2 bT +2 2t+HmM/2/ 7°QK 2tT2 BK2MibX h?2 T * K2i2 bT +2 Q7 i2
7Qip<m m -:Bp2Mi? i BMp2biB; iBQMb i _:la/Q MQi/M2 KBii?2

kN UH27iVX h?2 T > K2i2 bT +2 Q7 i2tim 2 j M/ Bib 2t+Hm/2/ “2:BQ
i?72 "B;?i };m 2X *QMbi> BMib "2 BHHmDbi  i2/ JyRK Bal BUR;HWQr? /2/V
b? /2/VR(- M/ i22 4 [2+ v U#HmM2 bjk)R/N?Q +QMbi> BMib "2i F2M 7°Q
(i-i9X

9XkXj h2tim 29, hrQ Pz@.B ;QM HumF r *QmTHBM; J i'Bt 1H2K2Mit
h?2 bm#b2[m2Mi M HvbBb rBHH +QMDbB/2  i?2b+2M "BQ r?2°2i?2i mG

2H2/ #v irQ MQMx2 Q umF r K i'Bt 2H2K2MibX AM i?Bb + b2- bmKKBNM
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i?72 G ;> M;BXRYRY /biQ

1 _ 1 .
L umr %[Y HO+iY A% . R+p—§[Y HO+iY A% r+Y | RH'+ >X+X
U9XKkXKRV

PM+2 ;: BM-i?2 B/2 BbiQ # BM; i?2 G ;" M;B M BMiQ 7Q K +QKT "
UXYXR h?2°27Q°2-r2 7Q K i?2 >2 KBiB M +QMDm; i2,

1 . y
%Y HO+iy A | R

:pl—ZY HO iy A% g .: U9XkXkkV
h?2 "2H2p Mii2°'Kb BM i?2umFr G ;" M;B M 2

L umr pl—Z[Y HO+ iy AO]LR+pl—2[Y H® iY A9 rR_+Y Rr_H

=191—2 [Y PR+ Y P_JHO +pi—2 [Y PR Y PJA® +Y g | H : U9XkXKkjV

h?Bb +QMb2[m2MiHv *2bmHib BM i?2 b+ H ° M/ Tb2m/Qb+ H * +Q2{+B

Y +Y Y Y
Y Y Y +Y
Cs(H*)= %Y : Cp(H*)= %Y ; U9XkXkeV

qBi? 6Q KmMRXIM [ XKkXk?2 +Q "2bTQM/BM: +QMi"B#miBQMb + M #2 /2"
i?72H ;2i mK bbmJ V-r2 TT QtBK i2i?2MmK2' iQ  Q7i?2M2mi> H +QN
rBi®

2 3 M m

X X —

: U9XkXkdV
m m

b “2bmHi- QMHV i?2 KBt2/ i2'Kb Q7 i?2 umF r +QmTHBM; K i'Bt 2H2|
i Y V TT2 "BMi?2M2mi° Hb+ H > +QMi'B#miBQMbX h?2 +QMi B#nm
b+ H > 2K BMb +QMbBbi2Mi + Qbb /Bz2 2Mi b+2M "BQb¥ r?2 2#v QM+
TT2 "bBMi?2 7Q KmH X h?2 +QMi'B#miBQMb Q7 i?2 M2mi> H b+ H 'k

Zl 2

Y Y z
rr d U9XKkXK3V
162 o %Z+z2( 2 1)+ 21 2
8
<imin ?2 70 1;
RSN \ : U9XKXKNV
16 3 7Q 1;

>2°2- M/ +Q 2bTQM/iQ i?2H bWb=A- "2bT2+iBp2HvX AM i?Bb b+2M
i72umFr +QmTHBM;b + M #2 mb2/iQ HZ2XHvy QRHB#HmMP2072QbBiBp2H
iQ i?72 K ;M2iB+ KQKR2MiX>8Q'i?CP @2p2M +QMi ' B#miBQM Bb TQbBiBp?2
i?72 b K2 K ;MBim/2 bi?EM@QIBpDMi B#miBQMX h?Bb +?QB+2 Bb K /
HQbb Q7 ;2M2" HBivX

°h?Bb TT QtBK iBQM + M QMHvV #2 K /2 B7 i?2 2 ~X MQVHY ;2 h1B QDbT# RirR @M
K iBQM 2KQp2bi2'Kbi? i "2 TYSRQ2IBRQMMpR -r2? p2 H'2 /v M Hvx2/i?Bbb+2M °
BMi?2 H bi b2+iBQM-rBi? QMHvV QM2 Qz@/B ;QM HumF r +QmTHBM; 2H2K2Mi Ui2tir

je
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6B:m 2 3, *QMi B#nCB@NMpRMiB2 H ~ U/QPi@@+/iB2 H " U/ b?22/V- M/
i?2 +2 ":2/ b+ H "~ U/ b?@dQ7iQIN2Qm 2 9X h?2 :  v@b? /2/ 2 2T 2b.
i?72 2tT2 ' BK2ZMHHQr2/ "2;BQMX g?BH2 i?2 M2mi  H +QMi B#miBQMb 7
iBQM HBTV/ Y Y -i?22+2 “:2/b+ H  +QMi'B#miBQMBL /ZIKXKBM2/ #v
*QMb2[m2MiHv- i?2 K ;MBim/2b Q7 i?2b2 +QMi'B#miBQMb + M #2 /D
2 +? Qi?2°X h?Bb Bb /2KQMbi  i2/ rBi? i?¥ +©¥W TH &:0L; U#HWbI Wb

MA =0:005-Y =1 U 2/VX

h?2 BM/BpB/m H +QMi ' B#miBQMb ~3XBWAMMBBbi BIMBOM MB2m 2K bb ?B2
"+?v Bb 2bb2MiB H bBM+2 i?2 M2mi~™ H +QMi B#miBQMb + M+2H 2 +7?
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