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I have an equation given in the following form: $$D {l,m} = \int {\mathbf{\Omega}}~{} \mathrm{d}\Omega \Y {l,m}(\mathbf{\hat{s}})\int {\mathbf{\Omega'}}~{} \mathrm{d}\Omega'\ K(\mathbf{\hat{s}} \cdot \mathbf{\hat{s}'}) \ w(\mathbf{\hat{s}'}) \tag{1}$$ where the vector symbol $\mathbf{\hat{s}}$ denotes a pair of variables
$\theta$, $\phi$ to be, respectively, the polar and azimuthal angles specifying a point on the unit sphere with reference to a coordinate system at its center. Similarly, the vector symbol $\mathbf{\hat{s}'}$ denotes a pair of variables $\theta'$, $\phi'$ and $\mathrm{d}\Omega=\sin\theta \ \mathrm{d}\theta \ \mathrm{d}\phi$. By expanding
$w(\mathbf{\hat{s}'})$ using spherical harmonics we get $$\ w(\mathbf{\hat{s}'}) = \sum {1'=0}"{\infty} \sum {m'=-1'}"{1} W _{I'm'} \ Y {l'm'}(\mathbf{\hat{s}'}) \tag{2}$$ where $ W _{I''m'}$ are the coeffecients. Inserting $(2)$ in $(1)$ we get $$D {l,m} = \sum {1'=0}"{\infty} \sum {m'=-1'}"{1} W_{I'm'} \int {\mathbf{\Omega}}~{}
\mathrm{d}\Omega \ Y {l,m}(\mathbf{\hat{s}})\int {\mathbf{\Omega'}}"~{} \mathrm{d}\Omega'\Y {I''m'}(\mathbf{\hat{s}'}) \ K(\mathbf{\hat{s}} \cdot \mathbf{\hat{s}'}) \tag{3}$$ The kernel $K(\mathbf{\hat{s}} \cdot \mathbf{\hat{s}'})$ is defined as $$ K(\mathbf{\hat{s}} \cdot \mathbf{\hat{s}'}) = k(\mathbf{\hat{s}} \cdot
\mathbf{\hat{s}'}) \ \delta(\mathbf{\hat{s} } \cdot \mathbf{\hat{s}'}-a) \tag{4}$$ where $k$ is some function of $ \mathbf{\hat{s}}$ and $ \mathbf{\hat{s}'}$. Inserting $(4)$ in ($3$) gives $$D {l,m} =\sum {1'=0}"{\infty} \sum {m'=-1'}"{1} W_{lI''m'} \int {\mathbf{\Omega}}~{} \mathrm{d}\Omega \ Y {l,m}(\mathbf{\hat{s}})
\int_{\mathbf{\Omega'}}~{} \mathrm{d}\Omega'\ Y_{I''m'}(\mathbf{\hat{s}'}) \ k(\mathbf{\hat{s}} \cdot \mathbf{\hat{s}'}) \ \delta(\mathbf{\hat{s}} \cdot \mathbf{\hat{s}'}-a) \tag{5}$$ My question is, how can I use the orthogonality of spherical harmonics or any other form/ relation of $Y_{I,m}(\mathbf{\hat{s}})$ and $Y {I''m'}
(\mathbf{\hat{s}'})$ to get saL .)8002 ed orene ed 51 ,.mmoC .sreP ,vehciraM .O( omoc alumr3Af al ed n3Aisrev arto rad edeup es ,erdnegel otnemugrA ed oimoniloP le rop odinifed iAtse odnauC .erdnegeL ed soimonilop sol arap n3Aicareneg ed n3Aicnuf al a salodnlArapmqe y acir©Afse acin3Amra n3Aisnapxe al arap neerG ed senoicnuf sal rartnocne
la avired es euq erdnegel ed n3Aicida ed ameroet le omoc adiconoc n©Aibmat alumr3Af anU .socir©Afse socin*Amra sol ed lanoicida ameroet le ne acitniAuc aciniAcem al ed teK-ARB ed n3Aicaton al odnazilitu arobale es otsE .$ )3( }OS mr \{ $ ed elbitcuderri n3Aicatneserper anu namrof y n3Aicator ed rodarepo led saiporp senoicnuf nos socir©Afse
socin3Amra sol euq ed ohceh le ne odasab ,aidepikiW ne latnemele sonem opurg led acir®Aet n3Aicavired anu ad eS ¢A -4 ¢A .erdnegel ed soimonilop sol arap aicnerrucer ed alumr3Af al asu olos euq ay ,"latnemele abeurp" anu omoc acifilac n*Aiccudni rop abeurp al orep ,opurg led aAroet anugniN .edrev n3Aicnuf us y laicnerefid n3Aicauce al native
selauc sal ed sairav ,acir©Afse acin3Amra amus ed ameroet led sabeurp ed anecod anu aremune erdnegeL ed n3Aicida ed ameroet led avitcudni abeurp al ne ¢A -4 ¢A :recerfo odeup ,odarapes rop odaredisnoC .)"latnemele" omoc n3Aicator ed rodarepo le eredisnoc onu euq sonem a( sedadeiporp sod satse enibmoc euq onu odartnocne eh oN
Jlatnemele aes n©Aibmat euq lapurg acir®Aet n3Aicavired anu aticilos PO led somin3Anis sol ed soirausu selapicnirp sol ... n3Aicamrofni siAm agnetbO .arefse al erbos dadilanogotro ed n3Aicaler anu necafsitas euq sacisiAb senoicnuf ed otnujnoc nu ,socir©Afse socin®Amra erbos satnugerP ?$ )5( $ n3Aicauce al ne selargetni sal ranimile arap atled
senoicnuf sal ed dadeiporp ed opit n°Agla rasu odeup om3AcéA ,oreP $$ }6{ gat\)}' }s{ tah \{ fbhtam \(44 }" m, "1{ y\)}}s{ tah\{ fbhtam \(44 }" m ," 1{ y }"1{~}"1l-="m{ mus\ }1+ "12{ }ip\ 4{ carf\ =)}' }s{ tah \{ fbhtam \ todc \ }}s{ tah \{ fbhtam \( " 1 p $$ :omoc socir©Afse socin®Amra arap lanoicida ameroet le rasu odeup euq ©AS .?
selargetni sal ed natneserper natneserper seluza senoicrop sal .selaer socir©Afse socin®Amra soremirp sol ed selausw senoicatneserpeR )n3Alcaug1bmased( MLY rev ,sosu sorto araP .Auqga negirider "MLY" arefse anu ed eicifrepus al ne sadinifed selaicepse sacitiAmetam function is positive, and yellow portions represent where it is negative. The
distance of the surface from the origin indicates the absolute value of Y ¢AAA m ( A A, AA) {\displaystyle Y {\ell }"~{m}(\theta ,\phi )} in angular direction (A A, AA ) {\displaystyle (\theta ,\phi )} . In mathematics and physical science, spherical harmonics are special functions defined on the surface of a sphere. They are often employed in solving
partial differential equations in many scientific fields. Since the spherical harmonics form a complete set of orthogonal functions and thus an orthonormal basis, each function defined on the surface of a sphere can be written as a sum of these spherical harmonics. This is similar to periodic functions defined on a circle that can be expressed as a sum
of circular functions (sines and cosines) via Fourier series. Like the sines and cosines in Fourier series, the spherical harmonics may be organized by (spatial) angular frequency, as seen in the rows of functions in the illustration on the right. Further, spherical harmonics are basis functions for irreducible representations of SO(3), the group of
rotations in three dimensions, and thus play a central role in the group theoretic discussion of SO(3). Spherical harmonics originate from solving Laplace's equation in the spherical domains. Functions that are solutions to Laplace's equation are called harmonics. Despite their name, spherical harmonics take their simplest form in Cartesian
coordinates, where they can be defined as homogeneous polynomials of degree ¢AAA {\displaystyle \ell } in (x, y, z ) {\displaystyle (x,y,z)} that obey Laplace's equation. The connection with spherical coordinates arises immediately if one uses the homogeneity to extract a factor of radial dependence r ¢AAA {\displaystyle r™~{\ell } } from the above-
mentioned polynomial of degree ¢AAA {\displaystyle \ell } ; the remaining factor can be regarded as a function of the spherical angular coordinates A A {\displaystyle where where } and &~ 4 € {\ Displaystyle \ Varphi} only, or equivalently from the Orientation Unit Vector In this environment, they can be seen as the angular portion of a set of
solutions to the Laplace equation in three dimensions, and this point of view is often taken as an alternative definition. Note, however, that the spherlcal armicians are not functions in the sphere that are armed with respect to the Laplace Beltrami operator for the round of the world: Sphere are the constants, from the armed functions to satisfy the
maximum principle. The spherical armicians, as functions in the sphere, are the functions of the Laplace-Beltrami operator (see the section more high dimensions below). A specific set of spherical armed, denoted and a € Z "m (a®a,,a" a€€z"m(r) {r) {\ displaystyle and _{\ ell}~{m} ({\ mathbf {r}})}, are known as spherical armed lamp, as they
first introduced them by Pierre Simon de Laplace in 1782. [1] These functions form an orthogonal system and, therefore, are basic for the expansion of a general function in the sphere as referred to above. The spherical armicians are important in many theoretical and practical applications, including the representation of electrostatic and
electromagnetic fields multipolar, electron configurations, gravitational fields, geoids, the magnical fields of the planetary bodies and stars , and the cosmic microwave background radiation. In 3D computer grasses, spherical armed ones play a wide variety of issues that include indirect lighting (environmental occlusion, global lighting, pre -computed
radiation transfer, etc.) and modeling of 3D forms. The spherical armicians of history were investigated first time in relation to the Newtonian potential of Newton’s universal law of gravitation in three dimensions. In 1782, Pierre-Simon de Laplace had, in his canoncea mado, determined that the potential r 3 A¢ & a r {\ displayStyle \ mathbb {r} ~{3}
\ a \ mathbb {r}} at a point X associated with a set of MAP masses located at points Xi was given by v (x) = AfEE aimi|xié E ax|. {\ d1splayStyle v (\ mathbf {X}) =\sum {i} {\frac {m_{i}} {|\ mathbf {x} {i}-\ mathbf {x} [}}.} each The term in the sum above is an individual Newtonian potential for a point mass. Just before that moment,
Adrien-Marie Legendre had investigated the expansion 3 Newtonian potential in powers of r = | x | and rl1 = | x1 | I discovered? thatifr4° A<rlthenl|x1éEé&x|=P0 (cosA¢ A®A3) 111 + p 1 (cos A¢ A®A¥)rri12+ p2 (cos A¢ A®A3) r2r1 3+ A¢ A Att {\ DisplayStyle {\ frac {1} {| \ mathbf {x} {1}-\ mathbf {x} [}} =p_ {0} (\ cos \ gamma)
{\frac {1} {r_}}}+p_{1} (\ cos\ gamma) {\ frac {r} {r_{1}"{2}}+p_ {2} (\ cos\ gamma) {\ frac {r~{2}}} {r_{ 1}"~{3}}}+\ cdots} where A®AS3 is the angle between the x and x1 vectors. The functions p i: [A£E a1, 1] A¢ & &4 r {\ displayStyle p_ {i}: [-1,1]\ a \ mathbb {r}} are the legendary polynomlals and can be derived so A special case of
armA3nicos esfOrica. Later, in his 1782 memoirs, Laplace investigated these coefficients using spherical coordinates to represent the A®AS3 angle between x1 and x. (See Legendre Polynomios in Physics apps for a more detailed analysis.) In 1867, William Thomson (Lord Kelvin) and Peter Guthrie Tait introduced the3s®s armAnicos into their treatise on
natural philosophy, and also introduced the name "s3s armAnicos of the" s3s armAnicos "For these functions. Arm3nicos s3lidos were homogA@neas r3A¢a polynomial solutions ar {\ displaystyle \ mathbb {r} ~{3} \to\ mathbb {r} from Laplace's equation3£a 2 u Af E 2 + Arac 2}}} + {\ frac {\ partial ~ {2} u} {\ partial and ~{2}}}+{\
frac {\ partial ~{2} u} partial z ~{2}}} = 0.} examining the Laplace equation At spherical coordinates, Thomson and Tait recovered Laplace’s spherical harmonics. (See the section below, “Armenian Armenian Polynomial "4 ,... al-a ¢A ,0 = M y )ojaba a abirra ed( 4 ... 4,0 = "a arap M "a ¢AY socir©Afse socin3Amra )ecalpaL( selaer ecalpalL ed
socir©Afse socin3Amra soL .socim3Ata selatibro ed sadacifitnauc senoicarugifnoc setnerefid sal natneserper ,otnat ol rop ,y },alba semit \ }r{ fbhtam \ rabh \ i- elytSyalpsid \{ , ia E¢A- £A ra i AE¢A latibro ralugna otnemom ed rodarepo led odardauc led saiporp sen01cnuf nos }}c{ bbhtam \ ot \ }2{"s elytsyalpsid \{ ca & ¢A 2 s )ojelpmoc rolav ed(
socir©Afse socin3Amra soL .acitniAuc aciniAcem al ed XX olgis led otneimican le ne aicnatropmi etnatropmi us arap oiranecse le 3Araperp acisAf ne niAtse ay euq socir©Afse socin?Amra ed aicnelaverp aL .erdnegeL. y ecalpal. rop adaidutse etnemlanigiro laitselec aciniAcem al ed sal omoc ,acir©Afse aArtemis neesop euq samelborp sol arap
n3Aicidneb anu euf atsE .0jelpmoc rolav ed senoicnuf omoc etnelaviuge amrof anu naAesop n©Aibmat socir©Afse socin®Amra sol ,sojelpmoc selaicnenopxe omoc etnelaviuge arenam ed esribircse nedeup sa01rt©Amonog1rt senoicnuf sal om3Ac a sogoliAna ,siAmedA .sacirt© Amonogirt senoicnuf ed ragul ne socir©Afse socin3Amra ne senoisnapxe
odnamot esrazilareneg naArdop reiruoF eires al ed aAroet al ed sotcepsa sohcuM .arenam amsim al ed arefse anu ed n3Aicarbiv ed selatnemadnuf sodom sol natneserper socir©Afse socin3Amra sol ,anedac anu ne n3Aicarbiv ed selatnemadnuf sodom sol natneserper reiruoF ed eires anu ne sacirt© Amonogirt senoicnuf sal euq sartneiM

.sacirt© Amonogirt senoicnuf ed eires anu ne senoicnuf ed n3Aisnapxe al etnaidem esrargol aArdop otsE .adno ed n3Aicauce al y rolac ed n3Aicauce al ed n3Aiculos al omoc ,seralugnatcer soinimod ne socisAf samelborp ed dadeirav ailpma anu ed n3Aiculos al elbisop ozih reiruoF eires al ed XIX olgis led ollorrased 1E .etnemadauceda norejudortni
erdnegel y ecalpal. euq selanoz socir©Afse socin®Amra sol arap n3Aicangised atse noravreser sorto euq sartneim ,oditnes etse ne odicudortni senoiculos ed ralucitrap ametsis le ribircsed arap "ecalpal. ed setneicifeoc" onimr©At le 3Aelpme llewehW mailliW left to right). The zonal, sectorial, and thesaurus harmonics are represented along the leftmost
column, the main diagonal, and elsewhere, respectively. (The negative negative order And a ,/a“ and &" (a ‘'m) {\ displayy _ {\ ell (-m)} Wood shown around the z axis by 90 &" Divisién/m 90”"// m} with reference to positive orders .) Alternative image for the ,real spherical 4" and. Laplace's equivalent imposes that the Laplacian of a small F field is
zero. Here the scar field is below to be complete, that is, to correspond to a function (smooth) f: r3 & ’c {\ display & t style f: r3 333 thththththththththhave scientific responsibility2323 4~ AR33323 4 4 € 23233333333333 A AralsArtes2232323 3333333332323333233333332323336362336366666666 666666666666666666666 Parte {\parcial
rHizquierda(r™ {2} {\parcial r}\derecha) +{\frc {1}{r™{2}\sin\teatro {\parcial \theta} \ left (\ without \ theta {\ partial} theater \ theta \ theta She} \ right) +{\ frc {1} {r~{2} without™{2} fra {2}, fra {2}, pseudo {2} f tivphi} (Varephi}) +{\ fraid R) (r, r) (r) (all, all, all, all)) = r (all, all) (all, all) (all, all, all, all, all, all, all, all , All, all, all, all, all, all) \
all aspects. {2.\ 2. Mediante la selecciA3n de variables, dos ecuaciones diferenciales resultan por el impacto de la ecuaciAsn de Laplace: 1 Rr(r2ddrrrr)=R", 1 TaAddddddddAAAVAVAVAVAVAAVAVAVAAVAVAAVAVAAVAAVAAVAAVAAVAVAVAVAVAVAAVAVAAVAAVAAVAAAAAVAAAVAAAA
AAAAADRRADRDDDDDDDRDRDRRRRRRRRRRRRRRRRRRRRRR {\frc {\ Parreal \ theta {\ Parreal} \ left (\ without {\ parreal and} \ prrate {\ part}} \ wright +{\ Frc {1} {y} without ~{2} \ theta {\ Parreal} {\ parvari ~{2} =-lambda}. The second constant can be a constant but not a constant (f). Variation application in
the second result of equalization at the interval of differences of differences 1 asd2 = a" {\ displayystyn2 {\ Display a {1} {\ phi {1} {\ phri {\ frame {2} \ phi {2} {d \ phi} {d \ vary , ASX2, omoC omoC omoC omoC omoC omoC omoC AsA omoC ,2XsA ,2XsA ,2XsA ,2XsA ,2XsA ,2XsA ,2XsA ,2XsA si } }R{ bbhtam\ ot\]1,1-[:}m{ "} lle\{ P elytsyalpsid\{
RAAA¢ 11,1 AAA¢ [:m AAA¢ P ,m redro dna AAA¢ eerged fo noitcnuf cinomrah lacirehps a dellac si } }C{ bbhtam\ ot\}2{~S:}m{"~} lle\{ Y elytsyalpsid\{ C AAA¢ 2 S: m AAA¢ Y ereH }.) ihprav\, ateht\(}m{~} lle\{_Y)1+ lle\( lle\-=) ihprav\, ateht\(}m{ "} lle\{ Y}2{" alba}2{"r elytsyalpsid\{ . ) AA,AA(mAAA¢Y)1 + AAA¢ (AAA¢ AAA¢ =) AA

,AA(m AAA¢ Y 2 AAA¢ 2 r lifluf hcihw })} ateht\{ soc\(}m{~} lle\{ P} ihprav\mi{~eN=) ihprav\, ateht\(}m{ "} lle\{ Y elytsyalpsid\{ ) A AAiAA¢ soc (mAAA¢PAAmieN=)AA,AA(m AAA¢ Y :slaimonylop erdnegeL detaicossa dna ,laitnenopxe xelpmoc a sa detneserper ereh ,snoitcnuf cirtemonogirt fo tcudorp a era } }C{ bbhtam\
ot\}2{ S:}m{"} lle\{_Y elytsyalpsid\{ C AAA¢ 2 S : m AAA¢ Y snoitulos ralugna esehT .AAA¢ AnAA¢ m AxAA¢ AAA¢AAA¢ htiw m regetni hcae rof eno ,mrof siht fo snoitulos tnednepedni 1 + AAA¢2 era ereht ,AAA¢ fo eulav nevig a roF .)AA(A!A )A A(AA = )AA ,A A(Y mrof laiceps eht evah ot demussa saw noitulos eht ereH ]3[.0 = B secrof 3R
tuohguorht raluger eb ot noitulos eht gniriuger ;1 AAA¢ AAA¢AAA¢r B + AAA¢r A = )r(R mrof eht fo snoitulos sah R rof noitauge eht ,yllaniF . JA A soc(AAA¢mP laimonylop erdnegeL detaicossa eht fo elpitlum a si noitulos esohw ,noitauge erdnegeL eht otni noitauqge siht smrofsnart A A soc = t selbairav fo egnahc a ,eromrehtruF .mutnemom ralugna
latibro eht fo smret ni woleb denialpxe osla si siht ;|m| A¥AA¢ AAA¢ htiw regetni evitagen-non emos rof )1 + AAA¢( AAA¢ = A»A mrof eht fo eb ot A»A retemarap eht secrof taht melborp ellivuoiLAAA¢mrutS a si niamod eht fo stniop yradnuob eht ta noitauqe dnoces eht fo AA noitulos eht ni ytiraluger siht gnisopmI .AA ,0 = A A erehw ,erehps eht fo
selop eht ta raluger si JAA ,A A(Y noitcnuf noitulos ehT .AAmi A+Ae slaitnenopxe xelpmoc eht fo noitanibmoc raenil a si A!A dna regetni na ylirassecen si m ,AA2 sedivid ylneve doirep esohw noitcnuf cidoirep a eb tsum A!A esuaceb tub ,tnatsnoc xelpmoc a si m ,iroirp A .m rebmun emos rof }}2{ m=)thgir\} } atehT\d{ carf\{ ateht\ nis\(tfel\} }
ateht\d{}d{ carf\{}} atehT\{} ateht\ nis\{ carf\{+ carf\{+ Polimino of Legend Associated, N is a constant of the normalization of normal 4TMs and 4€TMs represent colletitude and long, respectively. In particular, the Collatitude A®41, or angle polar, vara from 0 in the pole North, the A+i 4,—/2 in Ecuador, A ai 4,— in the pole of the south, and the
long verngitudud. &€ , O Azimut, I can assimir all the values with 0° 4€° A€° A€° A€° A€° 4€° 4€° A€i A€ A€TMs. For a whole fixed 4€TMa," every solcoming water (A A+, 4€TMe ), water: s 2 4€ &€ 4€ A€TMt {€Deals y: \ Matt a \ Matt a \ Matti. {c}}, of the proper value of value R 2 2 and = AO&€ 4€TMOAETMOAETMAETMs ~{2} Abla ~{2} and =-\\\\ ell
+1) y a combinacAln line of y 4TMs and 4€TMs. \ Ell} ~{m}: s~ {2} \ A\ Matt {c}nder. of fact, for any SoluciAln, 4€+0" y (A€TAward, 4€+i€ € ) It is the ordained extraorded esphéricas of a poninomio homogdeo amuch \ displaystyle \ mathbb {r} ~{3} \a\\a\ MathBB {C}} quees armA3nico (ver mAis abajo), por lo que contar dimensiones muestra
que hay 2 4" + 1 linealmente independientes Polinomos shape. The General Solucién f: R 3 A€ { Distylele \ Delta f = 0} In a centered ball in the origin is a snow combination of the arrogent function of the arrogent functions of sfarcichas by the factor of the factor of the factor Acez", F (R, Aii 4€) = AOt 4€% 4€)" = 0 A3“8 AETMe 4€TMe 4€" F 4€" F 4€"
F 4€" mr &€ "WY A% "M (2e&€T. Varphi) = \\\\/{ { { { {lel = { quoted = quoted ___m =-\-\-\-\-\---HHHLHVe =RV e =AW =AW ugg gogg is now { } { EI}~{m} (\ Tita, \ varphi), or on the f 4€©aeé"é"ét ¢ {g outskins f { T ell} \m \ Matt \ /\ Matt {c. }} They are constant factors and the factors a€zz a€£€z €zz0 a€
+%,01 €27{1 €%77{ «5 "M is known as armélnics (regulares) R3 3 A€ Distyle \ \ur} \r { Di Dlstylele {3} \ A\\ Matt {C}. Always expassiA3n is valida enthe ballrrrrrrrrrrr - 4€ A€TMA 4€ A€ETMO"04 | 1/a€"" {\ Displaystyerrrrrrrrrrrrrr {1} {e le lep  \"\el\el\\el\el\ala\\el\el\a\a\infty}  {\\\\\\\\\\'sel {\\\\\\\\' { Ell}}
3s3lidos with negative powers of r {\displayStyle r} (33 sMsAs ac {\ displayStyle \ Mathbb {r } ~{3} \ setminus \ {\ mathbf {0} \} \ a \ mathbb mathbb }) are chosen instead. In that case, it is necessary to expand the solution 3 the known regions on Laurent servers (approximately r = A {\display_ style r=\sector }), within the Taylor series
(approximately r = 0 {\display style r=0}) that is used around ve, to match the t©rmins and find the expansion components 3 services of A C {\display now } {\em } in\ A C }. Total angular momentum In the quantum quantum, the average of the 3nics of the square is expressed in terms of total quantity A nominal impulse 4] L. = i( A x Match) = L +
IJ+LAzK=L+ 1]+ LZA. {\display style \mathbf {L} =-i\hbar (\mathbf {x} \mathbf {abla}) = L. {x}\mathbf {i} +L {y}\mathbfj} +L {z}\mathbf {k} .} The RoleA§ is a consideration in 3; WORK CONTENT IN BRANCH CONTENT IN BRANCH CONTENT IN BRANCH CONTENT IN BRANCH CONTENT IN BRANCH CONTENT IN BRANCH
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L = + L yb srotarepo gmrewol dna gnisiar eht enifed dna ,m,A»AE yb ecapsnegie tnioj siht etoneD .2m A¥AA¢ A»A taht swollof ti ,tniojda-fles era zL ,yL ,xL fo hcae dna }}2{"~}z{ L+}2{"}y{ L+3}2{"}x{ L= }2{” }L{ fbhtam\ elytsyalpsid\{ 2zL + 2y L + 2x L = 2 L ecnis ,eromrehtruF AA?2 sedivid ylneve taht rebmun a doirep htiw AA etanidrooc
eht ni cidoirep eb tsum Y rof ,regetni na eb tcaf ni tsum m ereH A»A dna m srebmun laer emos rof }}}dengila{dne\Ym=&Y}z{ L\\Y adbmal\=&Y}2{~ }L{ fbhtam\}dengila{nigeb\{ elytsyalpsid\{ Ym =YzLY A»A =Y 2 L noitinifed yb neht ,zL dna 2L fo n01tcnufneg1e tniojasiY fl .rotarepo a si 2L ,eromrehtruF }. ytfni\ O, the spectrum is termed
"blue". The condition on the order of growth of Sff(¢AAA) is related to the order of differentiability of f in the next section. Differentiability properties One can also understand the differentiability properties of the original function f in terms of the asymptotics of Sff(¢AAA). In particular, if Sff(¢AAA) decays faster than any rational function of ¢AAA as
¢AAA ¢AAA ¢AAA, then f is infinitely differentiable. If, furthermore, Sff(¢AAA) decays exponentially, then f is actually real analytic on the sphere. The general technique is to use the theory of Sobolev spaces. Statements relating the growth of the Sff(¢AAA) to differentiability are then similar to analogous results on the growth of the coefficients of

Fourier series. Specifically, if (AAA ¢AAA = 0 ¢AAA (1 + ¢AAA2)s Sff(¢AAA) < ¢AAA, {\displaystyle \sum {\ell =0}~ {\infty }(1+\ell ~{2})~{s}S_{ff}(\ell )
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