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"HESE ARE QN Hermiman 2V« 2Y mMANNcES,
CAN CHeCK THAT THEY CATISFY CLIFFerD ALCEOM .
$

NelE : X', Y2 Fup CiasT s’ S,
¥3,¥Y Fup sEcomd TPm' S,
| xj.-l)xm p_t.,p____Nm %P'M?“ SN



'HETK  CLIBPIRD ALGEBRA SATISFIED,
{17*,7%-.-. 137~ arem ()= I
(I@Ie 0 TL 0Ty e NP 1"3)2-: T/

o Ty
2 ,

___E______..r ..A—}

2.1

I

|

T |
== =oy

{ T — ’
- - <3
T LE } c:,j;’f,z
= {mnl o

LATER WE wilL ook AT O“J':-‘,:-[y"‘,a«i]'

Bur NoTicE ™IAT OV Fups TWO  SPaNS
(uweess iy = QR-D k), wHew FLIPS BERD SPIMS )

s 156> = 15, 5) 8 15,5

TS =e n TS =-{

t;_a* v

Two  IRREOMCIBLE S/NORS .



N
= Ao - AT = (L) (L))
= Y-t = fen, n--n
=3 T a3 TF - SP/N UP & SPIN DOWN

> N=even '\P“_ = 1_'P+ , TP-: = ?_
N= odd “r?"_l_ =P L Y=Y,

TABLE oF SP/MRS  FoR  So(aM)

wwere  SOaN) Pr P vechr

oNIueaTIoN . L = ¥ = efﬁ‘»\“','_. e-fO"a\""

AL sSo(2) | T 2= 1e7
W) =Suts) so(¥) 2¢ (2, 974 (,2) ” (2,2)
sul+) sote) 47§ ¢ T
so(s) % ¥ g
Sofio) /6 /6 10
- So(R) 32 82/ 12
So(y) ¢4% 64 14
so(le) 128 123’ /6

so(18) 254 73 '8



.
C.ONStDER SO(J. p)- * SO (2" -Zp) SUBLROUP

or  SO(2W).
vEetor:  aN = (2p,0) » (), w=-2p)
SP/NoR !

ISy =" sn> - l$|”‘sp>|spﬂ "'SN>

Poels, w5 = 8,59, [Sper =+ S0,

| . [Si S92 | Spor -+ S
b, - (B, %)+ (&, ¥)
P - (?n?-) +(“IJ_)"P+)

N MRﬂCuMﬂ conNS)I DER
So() > 30(6) * SOl4)
sulﬁ) " su(z)._* sw(2),
6 — (4, 2)+ (7,29
(,2, + (¥,1,2)" AL

o — (61 * (1LY |
(5,,,) s (1,2,2) = B

PATI-SALAM FiTS WITHA SoCe) |




2.12

(Sar Wilenek ¢+ Teo
“Families o Spraers ”)

D. 2 ch{l; UniFestion
SO(16) = SO(10) X so(e)

123, — (le,%) + (7, 7).
4 Lamilieg Y mivver Comilies
G- veskint  (V+A) Wesk it

128 19 selbcompgde (1€ a "vead N.'nsM")
So can  have M(28 128,)

"Ndunlé'; 128, wonld bt superhenvy unless
Ny [ J‘f:::g syumdg pv'wﬂf! \E MagS Ve,

SO(1g) > So(n) * .soCéﬂ)' |
256, — (/6,8) + (6, ¥),

156 n_d‘ s'el'f'-w{ju’dt, so Mas§é asé
ol posnble

Poblm wihh 'ﬁm'ln' um Frcoin Schanso
(also ol Eg) s how' D wmake VA
Lo lies ’luv;. G be sovad M hc’_lm*

domens ms. &S&bu , SM.B, and B.Kyea 4ep -"/02021?‘]



0.3 How SOU) commmws SUC) mopg. °
We kw thef a 4M|L'

= (6 of so(i)

(‘/,2,!) + (ZI-J/) 2) of  Pati - Salom
0+8§ +|

of swee)

see thet under SO(0) —=SU(S)

: . /6 — 2w r &+
dwgd‘k,ba |00'<m3 Mmove olosd-, I s pinov
represwdaions o So(aw).

We can

SQQIN!

l[;j] = O';J - %[au.’yj]

Recall thet w(w) = su) =ul) embedded m
- SofaN) as Pllows:

Tet - ;!T-r(u-n)\\ 1=1%) =4 1), ; T(,,,))
Te( =+ -l—(a«-u\-.‘(za) = i_(.ruq-.) - -r(.w))
u(v) so(w)




So suM)xU(t) CENERmRS cAv BE MiTTEY
AS Soam CENERATIRS THuS

}0( -2 O—[(JG( ~1)+\(2a) QP")'H(&?)]
= 'Jg-[zr“' RN AARE &1

. r—-(“' place -.‘lr"
= -L[j[o @I O (T —i7 -in)e n o o,
Te-~@lefi+inie Ko en)
F“\ place = Jp+t
h‘w o< o™ F*'

- ‘ M—'\
\i’ i‘(I" 0I@dr*er0---0[1, 2r*e To - 01’)

= (Le@Tor o me-orteTe --er)
TJ* tp
So )\‘ 8 rmses L““_SB\_u ond Iowm__u‘
For o =f

Mg = &(I° °I0"'l'30‘ro L)-—':"

’llo )

a, 0(“‘
( %."q,,\ ZQ:X« = "-LE Qu S« .

Ly

ol



| 2.4
ConsipeR spveR ', = 76 oF  SO(0), S
= |s, Sa S3 Sy S’>ﬂ3¢=+t

hes CONTRNS
r{|+++++>¥ — 1 wwpwet

{|+ ERAS ‘p!mn'fo"\&ts - /0 Mpmﬁﬁ
i “+ ————2, pQNlMSI—n rmpM

aneE  SUS) 2U() CONRATIRS Do NOT CHIANGE AUMBER

F + SI6AS =D THESE THREET TYPES Do NOT

AR WITH EACLH OTHER UNDER sucr)xuu):
TRREDUCIBLE REPS.

Valp=zo> = loeom>
7 Ta
Tog Xy [t=--= t(a-a-a5-ay-25)] )

O =t > (e Zog e

—) {l-l- -——=D pimuWS.S = § of suf)
S+ 4> prmhbief = /0
'{l-l--r +-H>i = ]:

; Qy )\‘* ‘ et -'-> = Lo s 0yt @y —qy -q‘-)=+(q’+qaj
| = =(a +a )l D= | =TT,




| 2./3
Counoea ™ME u(l) CENTRATOR

X® -2& y.=", )= 55,

oS _ - o3

& Comman novwad niu
Y &-q-t-u) = S'l'r-nﬁ- | [y - -
X r+--|-¢»-----)'.-.-~ 1l+o+-->) §= /6? ’ */0'*6- ?
X[+===D = =3|s-==)
N
DY  Anotuer Loox AT B-L.

PATT —Shrepm: S“O(q) % SO(G) c SO(Io)
[suta), «sutiy] = sht-g. '
[gu(;‘))'_ x'u'm‘mli[s u(z)c X U(n),-,_J

Look AT U(2)- SUQR), « Ul)g-  Seneranw
TMBEDDEY /0 SO(6) AS DESCRIBED AQOVE:

B-L < %(l ) ')"'" -'3}‘0\33 +qu+y‘})= é‘(sa*-_ﬁ,rg
= {B"L)'i‘-b +>=.' J3°(|+\+l)‘-‘- + | | of olon
=) |+-= = {(1-1-1) = -)3 3 ot Glow
So ¥, o so_@); T (fuscamusl o SULH),)
= 3'“I + I""“
a\ﬁfm« e tilngton ) (00. )
R‘ o W) conemane:  B-L % Y




The ﬂ”s of  SU(S) modd are
W 5 + & = (M H
] (“i°)+ (H:c.)
Thesa wmbine wh o /0 of SO(u).
X -2("")% 0= &' s

- ""'20 w g
BL"-.-.; 0' S Hd,“ hove B-L =o
.| "‘(MB‘Lcﬁ

.Huc‘“ B-L ®-%

This s importaad for biber discussim of
1/3 Stlttlﬂ .



| - 3
). S Coupung Spmers T VECTIRS Ay TENSIRS n

Define ¥1NM g (I’;JJ o ¥W)

an'l‘.'n,uimdl‘;nd '

f‘ Fuits ong “SP_N.” = X““' W with evea Co“)
wmber of mdites Elipe evan (odd) number of Sprut,

o d\avat r.oi\"‘u.aﬁn malix, C flips all spine,

'ne con ms{'vvf an SO(an :hvn;anf as fallm:

bie: 1§ B T, ke (PC) ()T
hso only hhlly antisymmetrnnd pwinct ot ¥4
med fo be umerdered, simce Symmgiric prduct
¥R = JUT by Clhord olpeln ]
~or N eves T[ij Y mmk rples Y’; A
Tt.bu'h] wilh odd vk w‘.‘ ‘ 'Of;

e Nold: { TUW h even venk comples b Pr
(i _T 3+ O¥
TwW 1 ot odd mn k auples { 9£d£
)C‘Gﬂg YFNE = y x(' ¢ y“] e rr'aﬂrs...xm
2 fachrs



| YT o oy U i
= ‘?itum---)[.r”rJ TLJ ! *Y. T ]ﬁ

T (" .“) -2 a"j l\‘ ) Oluf "".‘* e .
1plin sV 1l

T r‘T& $ xtldk T Yy . G-k ‘.

F bove) [ e gt '," J A

2 (Mod) | b‘q::i‘ odd

ExampLe S o(10) .
{ ’P... C.(T + yla il . gt"J‘htth.;;u]) 1_.P_
e (1 + Y8 + 20) /€
S Pt C(&‘ TS + yfu\] TUWN , pliha) Tt,u..])?é
te ( 10 + 120 + 12¢ )/

(%) ( 70 * 120 + /26)(’_)
ibe, | TUIMR) oy g MmN LUV

Ronk € Jomsor = 255 = 126 + 26

mnhﬂ’hm
In mmmn. SO(t0) nodEL FeRMIow Mhes
x‘é(’ 6:.& /6._33 [Ow
— YM(IO,. lO‘ 5"1_. "'"Mu

£2 0. =42
* 104 ?l-3 B+ A Py 5, " MM
* 5;3 ‘t 5“1 + ,k g-] Su )-*MN



2 3
THE MATORANA MASS MATRIX oF THE

RiGHT-HANDED ADATINGS, CAN COME FRIM :

1* f L17°) ~ Meur |
oR A MISHER — DIMENSI0N  OPERATOR -

(Fehel 7607614 /6y /TH/M(.;

15 e L M,

Thus, N mivms S O(t0) oNg MAs
C/’”=Mu¢MD*_/‘f/L, MR

SYMMETRIC Symegntic

T mummae  PATI - Shm s ONT WAS SAMC
RELATIONS, BUT THE OiRAC MATRICES MEED
NOT BE symamRiIC.

v monmag.  SU(X)
Mo, Mu, My=M , (Me)

SYMMETIC. SYMMETRIC

p mmmm, SO() (ok PAm St ) My =M. Me' M.
=2 (For ONE FAMILY MODA) m, = M

i

\_ MR
= ome v Rv)t
Mg -V_"'_e:s_ = ( 0.0¢ c)v = Lxp" GV
Close b GUT scale ! (Pypro

'oTE ALS o THAT MiwimAL SDUo) = Qcm =0. com-ﬂ



| 2.22
(E) Brenk/nva So(n) ™ SM. .

NEgDp TWo KINDS 0F Hices ™ Do IT.

S6Go) :. su(f)*b((t)g
(Y5 = 24y e 107 DY
[16 = 0 v 53T

6 — o7+ s T
o — 5§ £ &5

c
'o.- 'n 3 ll'.I' e+c-
in srlllof 3 :
,"5# - ._&,gj,,;f |

We I'\'LOW M Qn -SU,(S-) &é&u‘l' H‘l;ﬁ‘) 27”) can
be wsed 4 bresk SU(s) — SM.

In SO(fO), an. aa@,ol;d' H-:JJS s no? eno%.
The 1077 wd DY m o | Y5k cannot
g™ VBV ~ M&; Smee alh componsids of flme

are eledﬁ'«..ua o&a,w.}, (Evu ™ ‘F“PP‘J S‘l([g‘)n.)
Ad  29° ad 1° e U ) o bvohan
as w5 SUB) 2SYUR) *U0) < sufE).
Nead anclber Uhggs o brek UGy

uS\\o’.__ horcat 53 /6”*/6* LT T EZH




| 2.23
CNwﬂ boh 126 and 126 , or ik 6 and /5
30 as wt fo brek SUSY ot "f‘ ba D Yerws :

DD =<KTE 1 ED)
We caw tht KA > 15 , /8 >/
owd. 126 > | , /26>)7"

and Mﬂm& Can gnh MR. n-la afso brek
W()y.

So:
Breaks Does
‘/5:, = S0(10) + ::a/l3ﬂ1~j
§Y. .. rank § T o
(N\%r '{”) ) a SQ(&)L" ;mb‘m)y xu(t),,
/6“ ¢ ,zy — Bresds u(()\( E&?‘f‘o
o (.._ breaks mkn) Nc. (,‘.g VP-)

126y + 126,



.2 "Flipped suU(s)’ [?tJ;k%aMm 2.2y

U()gm Con be em bedded punlﬂ m SUCs)
( Georsi ~Glashon) o partly G SUE) and portly
wm o Ul )x ( PIIPPQJ Su(ﬂ)

so@)=>  suls) =
> [SU)e #SUB) x ul)y_) x Ulr)y

NON

)

Let Y/a « ysﬁ 4‘@)( &a\,gao-ﬂ GG.)

/3

re ~

;u(?b{)* SUR),_ « u{a)y;]%)* G-G - _Hippd oIsha FX
(, 1,+1) et N© o &*BEO, !
@, 2, %) Q.2 (a) 0.. a.) T +B=
(3,1, “%) ug T
50* , hY? L () LL ) [E-3=1
(3,1, '/3); d‘ we Bet-38="R, "
¢ ,1,0) N‘ et Oursp=1,0

b ot e s o)

e Feope Fphegs
tu-38= F(F)-3F= "3?/



| o | e
Hi1 €6S /0 FLIPPED  SU(s)

(3¢ de YsA)x y[l = }(Y‘A) +&EX (3c- 25.)72)
(1, l,fl)l 0= “L(1)+L0) <(f) !, 0))*"

ffo’g(a,a, %) ¥z %)+ 40) (3,2, %)
3,5 p= (R ) T, 1, %)

-5-;-‘35( L2 RY? R ECR) () Y( 1,2,7%)
(3,1, 'AY3 %= K(R)*E6E3)

i

(5.) A "V,)

Wi {OWIY | = “p(o)+ #(s) G, +1)

5=t (1,2, yzYl -"3_‘. = -i’(i‘) ¢ %(-Z\ | (': 2,'72\
{C%',"ls)'t + = RE) ) [ - %)
F{(L2 ) T = EE) R (1,2, %)
{@ 1, ")’ T 2 E(D (D) (5,0, %)

So: | {1°(45)) 1 Sole) = sus)aub)y
<10‘(’6u)> :‘ SU(s) xub), = SM.

Thn "FLered SUG)" MoDELS T 1S ASSUMED
THAT STRATING (Rouf 1S SU(S) xUlt)y

MT  SHe)  As wi Shay SEC, THIS HAS
DVANTAGES. uT

T  LEAVES u»exmmﬂfb
UMFICATION OF GAuGE CoupLINGS



3
LECTURE TIT: THE GAUGE HIcrMcwy
PROBLEM IV SUSY (UTs
A)  NoN-SuSt &uls, su(s) "
. . % -
ﬁc‘)om’f H‘(&S (2"’01): <_Q:‘(B>= ‘O‘( % o | )"’n'z
breaks SU(S) = SM. A
Consiver V(5w
= M(st&) + MUsT5) + N (e 2t 2t) S S,
+ )" 5: A9y dfu S M'gnfl'fu S5y

= AL HY s MR HY) W (@l ) g
PA HE oty HY ¢+ MY opg 5 Hf

(K e s ra)*"h(ﬂ"ﬂlﬂ

| .
> mi(H)= F2° .+ (M ENRY) + ' a B (10%w)

ml(Hc) - __iq_Aa &\. N (Ml" _‘L'\l ._D-l\ - ,|3_ ":‘0. " (’0%)2
THREE ASPECTS:

(2) Dowklet - Tn,.ld () Srllﬂ'm’ problam
[wwy CANCEULAT 700N ?

\ T’ voha le
) P e w"au - m

() Swall auwmber P‘!.O'b'*" }0'5‘ ) =[0 ﬂ




®) SUSY sul)

Note: IN SuSY WE CAN Look AT MASSES of

THE FERMioNIC P&RT‘N(RS oF TWE +164GS DouBLETS
AND TRINETS (1-@. THE miGGs/Nos), THESE cAN

RE REARD oFF DIRECTLY Fpom THe SWPERPOTENT/AL
W= A 3wy + MEu Sy + W (a9, ).

NoE: T Aann Sy ARE DiST/meT LEFT-HAWDED
CHiIRAL SWUPERFIEL)S .

=> f.i. ( X<a%> + M) S,
A\

I-h'go'nés
» 2, 3 I, I 2
( H ﬁ)[k-ﬂ-( z_i_rb + M( 1:3](3:)
1"5(!,2,7:3, :‘I:E(l,l,"/z)
3= (3,70, 3=(,1,%)

= Sﬂz= £AQ+M ~ Mook
Mz=TERNa M~ Mg
’41 ls Juﬁ' /A pamme otf‘ MSSM
,u3 1s ‘tha Pamme‘f!r that comes o Pdecwg
a...,.:.zu.. (d=& opnetor)
¥s) . 3(5)
19, Ma 5.



2/3 SPLITTING PROBLEM

SUSY AUTOMATICALLY SOLVER THE "FNE -
TUNING " PROBLEM, BECAUSE W 1S weT"
RENORMALIZED — no _rtd;t'f'l:!‘e correchavg h '}

FouR MECHAVISMS NAVE BECEN PROPOSED T
SoLVE 2/3 SPLITIING PROBLEM W SuSY QUTY:

!, "SLID/NG SINGLET METHANISM '[xf.ﬂ..ﬂ
2, "MISS/NG VEV MECHANISM” |, ,r“""';::"l

( "DimopouLos WILCREX MECHANISH"
3. "MISS/NG PARTNER MECHANISH' Lo );::f;wh

Tow *Ywsgrde
H "QIFT MEHANSM (gerephan: ou: ;:?‘;j' vl

- SLIDING SINGLET MECHANISM
W> A §n&qu En *)\'5,..1,,&; "‘M-»fy
* Wldp) +- - ? ﬁszi,,

SINGLET whicH
HAS NO OTHER CoupiL /NES
THAT Giv€ I POTENTIAL

> V(in) =l <ty 1)
b <Eap(A<atde Y[ + sy
terms

<swd= (%) ViR = (A« Xa)iv )
<§'..>=(V;)=> Vi * SHEY deves,

nt]



re. In susy wmm, 3.7
V(lu) = M (f%l‘*lul‘) = O

-’E, M3 #F o,

ROWEVER, v su(sd me suiome
SINGLET MECH. FAILS wHEN  SKSYy
TAKEN INTO AccounT, <&

—»—@/“s = -’_6(“-4’¥ﬂ
Lo 2 . om

SH e == ’

F

évol-l)‘-'-' ,ﬂ;(in) V(" + %_f_ m:”v 31"

THE SLID/NG S/NGLET MECRANISM
CAN BE MADE To work N SU(6)
AND OTHER SU(N) GROWPS

( Sen 1904 | Borr 199%, Mackma 3003)
Yhmashitn hepoh 0305114



1.8
Cowsimer  SU(6)
A“jm;f VEV:

Minumig,

ot pofenﬁd

' Can ar
<35,.,>= 0 ' | \ Srom se
-
-\

Fundamenhd VEV:

{bu)= f%\ T~ Mg . Ts sranrs

Sufs) = Su(s).
\ __l1'. T

3§D FurTHER RREAKS
W o3T 354 + X G lybn

> (Z,7, A)| a1y

<
(X L), H
(raexgr, [\ H

> V('ll) = é‘a('")z(vl + F ,..2"1)

M,

+ S)(S)' Jerms
_ ~o —L- mt :
F" 32»" /13 v!?;-yg*fa

Thare ave some techniced difficuiies, but Hhiy can be overcime;



3.6
(2) Missing VEV .ME'CHAmsHﬁ

( Dimoroucos - Wieczex Mt‘cmmsh)

THE Proguem w SU(S) 15 MAT e comeratorg
ARE TRACELESS: &K
h
( g-

<3'fn> = -Q(Vz) = (0

So NEED ANOTHER TBWM TO CANCEL THE 1.0 wosMidumv
To Mo
Tv W(5) TE GINGRATIRS AfE WoT THACELESS,

T U(S) s remwy  SU(S) xUL) A nie
ADToT "Q8" 1S REALLY TWO IRREDUCLIRLE REPS. WKeSE
COMPLINGS ARE MoT RELATED BY SymmeTry: 5=24+).

SO CANCELLATION REWERN Q9D AwD £1,> wouLd smiee
R ACCIDENTAL.

T Sofio) 2 YU(s)
enenudor (in vechr re) o\F S0(0) gontnhe(i furd. vep JoF i)
&

\

/o
: — h
Gy
N Q
\ = /
¢ " dets met naad
Y ke Vaaless

B-L totresponds to G, =4, =o
A3=ay =45 = ~%



<"f$—u>“- B—L v Misc  PRom 3.7

MINIMIBING A SIMPLE POTENTIAL .
- _
Wes = 24 (45)" = A'M (45,

= 2> i(ai)q - M é(‘l;)" '

4= A®

H
> 0= 2.“.!.: %-af—‘/o\'ﬁag

Do,
=» aa. =0 o | a_x; Ma L
Mu”‘lp‘a clea.emdl m.mmum, one 0+ ﬂ‘“ ‘s
CHSp = AL )= 20(p-2)

Mic ¢owes 2/3 Spr\fhi.a problem
W = /Om ‘fs-ﬂ /0;,,. [:,;2(_.3&;0':2'0‘“ -”

— (5'_;" (\2:::?5;” ¢ 5;”(@:&)"5;” Wrm vawighes !

| 'T'Q. T[&ﬁ] Th]
ey A N
A L

- -\ . NoTE:
21y () [h f_') & LignT
3, 3. 3'1 -3 DouBLET Mags

e Eon S S NoT Q.



| -
(3) MISS/NG PARTNER MECHANISM

Cousiner, m SU(S):

'su RH -R-H Sl-.l
(Z;(dﬂiw (O]‘t—crl 42
Supeose oﬂ\er contamg o L = ( ';2 ya)

-, dou“-e‘l' «fner of 'h‘iphf m R ms:m:
% 3. con rEMAIn h;lt

TS CAV BE IMPLEM ENTED /N SL((S)

Sy RH V>

L Newls !owc M

unbroken. €. tontain

(1,1,0)
L Must have. (3, 1, “Va) ot not (1,2, %)

>im PLEST Possmu.: Y s

R = = Tlew 1) (heales)
V 75 T""]t"] (Mulcss)

Ve will now show It SO Combuns
(3J [, -73) Wt wof (';}LZ).




10x§
T“F]T'Y

o = o

Tf.-(@-?] Tl-:&] =

;D (ia % TB)S -

(1,1=1) L
(3,2,7%)

(3,1, 'f,)j

= 4§ + 5§
= [T -

© [T T 8]

\ o
-3

= 5-‘OS + ‘/5',;
114
[ L J[It

“$

+5's

- th.us)]

e [TET T, S i 1]

W—) |

&

g0 + 8§

34

J"_T(dr T, 6"7 ] .(Tﬂule:j)

7 (htes)] (Trmealess)

* [ TL'&@C‘ T-E‘q. 83']

- 2 3 ,’
iEb l '), (3;1:1); (J Zﬂ r(" [)-JJL‘ (i, 2’-%) \ (3 ) -8) i
G2 %) BB e,y
G i, A R VR
| (61, 1A
Ky &2, | (€,
i(l " "5)5 (LAAD (3,0 :s%c

= (LD * rh) +6,3,7%) * (3,1 %)

sossed nd rept are 2 §)
SO 2@.LH) W P33

So

+(Sz"/) L0, A (632,%\ (L




Jte

go Owna Nowu k’u’l’t
Sy $ Ox

(L 4

TOHM st fon Wy CHE

soﬂ ?H <7‘$-".>

Bur, wHAT AGour ‘I?(ﬂm ¢ Fav)
Tk'@ must 345" Suferlmy 0_.{?_
Wpl iy b de ¢ Iy Mfon 5Oy

THAT Lems » deg PRoToN DEcAY CFs.

360 3R 3®)  3(s)

5 % M L o,
{#w (4w

THE SAME 1S TRUE WiTH MISS/NG MRTVGR

"» o(co\ |
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