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50 Years of HorndeskKi
Gravity:The Beginning

Gregory HorndesKi
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University of Waterloo

;}W@

51 Y
L,,. “(iwﬁ RNJ 4

Page 2/9




Pirsa: 24070027

K= (5 o1, o BORS  30 See 1 2409,”
* ‘} AN’?F’& "2y Ty 20 e
+ 6 f[l-‘ﬂ.w)&,‘ﬂ,w Faofe 37 A ﬁ, (1"

5 122 Jz‘fﬂf@" ([ Fp~ewXHg g f+ 5

y M - . o
Xz B, £l Qy=yTup ‘F'HBX)

Fai= 2022 o -A) - Bz 35 2 By= G 5 weWw)
9 det(guy) 4,4y, 1e, 1, ARE ARBITRARY Funirows of
per, Owwlr pre-2X=

4 A ) o7
e~ el - T R R R

Page 3/9




Pirsa: 24070027

5xS GeneRAUZED KroweckerR Decra

SRR
Scbec‘e :=clc‘§ 8: 6: 8: 8: 5.:.
parstE . > T a4 L

& &5 &8

AT IN A SPAE
OF 4-DIMERSIONS?

LoverLolk (19¢9)

UJE S0 TO PROVE DIMENSIoNALLY DEPENDENT
IDENTf’753 SUCH A5 THE (ANCZ©S IDENTITY: (Fn=4
2R Ru + ZR™Re G - RRY -R™™R e =

= 2 %, (4R"™Ruu—R*-R**"Ruren )

P 0385t Rt Rae®™ in A 4-SPace

)

Page 4/9




iiiii

: 24070027

PeTer RBercmann (19¢8)

L= L(j‘,{/y‘jgpn}j.%ﬂw/p ?’p) )
Lap=45 (yR- <X/p), Lp=G(fmR+4ipx+%)
Remme: -Fcr)xnfcry w Lp B)f 9>9(px) To 6T

= |- ('fcyl{-rz?(w x))

PROBLEM : DETERMINE /N A Space oF 4-Dimen-
S7ons AL LAGRANGE SCALAR DEMSME? OF THE
FPoRM Qwven m (0 WHICH ARE O E(L) dEWL) ARE AT
MosT oF 2% ORDER  WHERE E(()= §$ +

Bl g' (3)

Page 5/9




Pirsa: 24070027

MASTER'S THESI3S Wpis DEVOTSD To »

(i) DEVELoPING TYFE MATHE MATICAL MACHINERY
REQuUIRED T> SolME THE ABoVE PROBLEM: +
Git) INVESTIEATING DBRANS- DICKE THRRY,

() INDLMES DEVELOP/AG THE /NVARIANCE 1DENTI -
<+ SHowino6 THAT

E*(L),,= t pIEW

MasTERS THENS waAS Fauswed n FeEa, 1971
(4)

Page 6/9




Pirsa: 24070027

USING LoVELoCK'S (17€9) REuLtT CGn THE Form
OF THE MosT Genens 2% GRDER METHC
LAGRANG 1AM THAT YIELDs 2* orDER REWD &Y
wE PRoVED
THEOREM ( HORMDEI! ¢ Lovlock (I122): IN 4 SPACE
OF 4-DIMENS/oNS NIE MosT GeEnenat LASRANGIAN
OF THE€ Fotm L= L(j.,,JJ.a,.;Jw,,,m;jﬂ;ﬁp)
Wiien (s S BAL) « EL) Are AT MosT 2
ORDER |$
Lo = VT { 5,69 LRE 4R K% Rygpor K J+ i 029, 6™

+ ()R + 7(%’0} + K¢ NRAVA | pY—

Page 7/9




Pirsa: 24070027

PH.D. PROBLEM: ConsTTeT IN & SPACE oF 4- DIMNENSIONS
THE MosT Genepal 2*2 ORDER SCALAR-TESR FIEWD
EDS. DERIVABLE FRoM A LAGRANGIAN OF ARBITRARY
DiFferenn#L ORDER IN THE DERIVATIVES OF 3P

KeY To SoLVING TTHhs PROBLEN [STHE IDENTITY
Em((-))/, 4 ﬁ‘ =\(P

PROBLEM : ConstrueT i A SPEE OF 4-DINENSI0m)S

ALL PAIRS (A2 A) WitICH ARE >:ti) A% A AnE pT

MoST OF 2™ ORDER IN g+’ Cit) A A

Cic) A“”;d: }f:fp'ﬁ

)

Page 8/9




Pirsa: 24070027

To FAD A LASRANGIAN THET CAN YIELD AtL
somaBLE (A% A) PAIRS | TRIED 3, A

o= 5 o S5 403 Y S 0
A f‘ {"‘3 m:ﬁi}&;r +~2 My Smﬁ&f‘ﬁ'ﬁ#l*
"'6 i[F:"ZW) ga,.R,,”‘\”fz.F;! Sxﬁ)‘y’“) -
3 122 BT 4P TR <ap-Kr Jnp e 5 2,

K%t R, Uy, F2F QN

Fs 2136, 42004, - ~uy), R gf h: Sf Wewep),
IF(A A)ARE REQUIRED TO BE @wr-uwewz IN 2%
DERIVATIVET OF 94,9 THEN < REDXES T L,

€?)

Page 9/9




