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                                                                                1 SFG 1 SFG SFG I SFG (ω) χ SFG (ω). SFG χ χ SFG (ω) = χ NR e iϕ +. ω ω + iγ SFG φ = ±π/, χ φ = ±π 3 χ SFG χ SFG = χ NR + χ (ω ω ) + Γ + χ NR χ (ω ω ) (ω ω ) + Γ cosϕ χ NR χ Γ (ω ω ) + Γ sinϕ. 3 (θ) 180 χ χ NR χ 3 Γ SFG χ NR χ Γ 3a: 3b: 4 χ SFG - 1
2 χ SFG = χ NR + χ (ω ω ) + Γ + χ NR χ { (ω ω ) χ (ω ω ) cosϕ Γ + Γ (ω ω ) sinϕ} + Γ + χ χ, '> (ω ω )(ω ω ) + Γ Γ [(ω ω ) + Γ ][(ω ω ) + Γ ] 1 3 SFG 4 (a) χ χ ' > 0 (b) χ χ ' < χ Γ Γ Γ ' 5 ±π φ fitting χ χ NR 6 Simulation χ NR χ Γ ω N β χ = N β. Γ β (ω ω ) dω = π β = π χ + Γ Γ NΓ 0 χ /Γ χ /Γ Γ 3 SFG 1 SFG SFG -
3 SFG SFG L 3 SFG GaAs KDP SFG SFG 4 5 (a) (b) L 6 ω IR ω γ 1/ β 1 SFG SFG (ss) N SFG χ SFG SFG Shape Function - 3
4 1 g L (ω IR :ω ) = 1 π 1 (ω IR ω ) + γ (1) g G (ω IR :ω ) = σ = 1/ ln 1 πσ exp[ (ω IR ω ) / σ ] () E(t) dp(t) dt α Im{ } (ω IR ω ) + iγ B Φ(r,t) = φ(r) exp[πiet/h] - 4
5 motional narrowing NMR ω 1 ω ω 1 ω ω ω 1 collisional narrowing 1 ω χ SFG (ω IR ) = χ NR e iφ + Nδ (ω IR ω )β. (3) β Appl. Spectrosc. φ SFG χ SFG (ω IR ) = χ NR e iφ + Nβ g L (ω IR ω ) = χ NR e iφ + 1 π Nβ (4) (ω IR ω ) + iγ - 5
6 I SFG (ω IR ) χ SFG (ω IR ) = χ NR + 1 π N β (ω IR ω ) + N + γ π χ NR (ω β IR ω ) cos φ γ sin φ (ω IR ω ) (5) + γ 1 3 ω IR ω cosφ χ NR > 0 cosφ = 0, sinφ = 1 (4), (5) χ SFG (ω IR ) = χ NR e iφ + N β g L (ω IR ω ) = χ NR e iφ 1 Nβ + π (ω IR ω ) + iγ (6) β I SFG (ω IR ) χ NR + N [ π (ω IR ω ) + γ + N π χ NR β (ω IR ω ) cosφ γ sin φ (ω IR ω ) + γ ] + N π β β [(ω IR ω )(ω IR ω ) + γ γ ] [(ω IR ω ) + γ ][(ω IR ω ) + γ ] (7) < (7) β β ' > 0 (5), 7 3 m / - 6
7 ω ' = ω + δ n(ω ) = ng G (ω ω ) = δ = ω ω, σ = 1/ / ln N πσ e δ /σ (8) ω IR SFG ω ' = ω IR χ SFG (ω IR ) = χ NR e iφ + Nβ g G (ω IR ω ) = χ NR e iφ + Nβ πσ e (ω IR ω ) /σ (9) Nβ δ (ω IR ω )g G (ω ω ) ω SFG δ = (ω IR - ω ) I SFG = χ SFG (ω IR ) = χ NR e iφ + β = χ NR + N πσ β e δ /σ + χ NR ( N πσ e δ /σ (10) N πσ cos φ)β e δ /σ 1/ 1/ 3 90 a + ib re i φ φ 90 -φ φ N N N ω χ SFG (ω IR ) = χ NR e iφ + N β g G (ω ω ) = χ NR e iφ + Nβ /σ, (11) πσ e δ I SFG = χ SFG (ω IR ) = χ NR e iφ + N β πσ e δ /σ = χ NR + N πσ β e δ /σ + Nχ NR 1 πσ cosφ + N πσ β β e (δ +δ )/σ, (δ = w IR w ). < β e δ /σ (1) 4-7
8 ω IR SFG ω ' Ng G (ω ' - ω ) ω IR g L (ω IR - ω ' ) ω IR χ R = Ng G (ω ω )β g L (ω IR ω ) dω = {N 1 πσ exp[ (ω ω ) / σ β ]}{ /π (ω IR ω ) + iγ } d (13) 1 ω ω ω ω IR γ R ω R SFG χ SFG (ω IR ) = χ NR e iφ Nβ + e δ /σ π πσ (ω IR ω δ) + iγ dδ δ = ω ' - ω. (14) SFG I SFG (ω IR ) = χ SFG (ω IR ) = χ NR + N β e δ /σ π 3 σ (ω IR ω δ) + iγ dδ + χ NR Nβ π πσ {Re[ e δ /σ (ω IR ω δ ) + iγ dδ ]cos φ e δ /σ + Im[ (ω IR ω δ) + iγ dδ ]sin φ} (15) SFG SFG a b χ NR cosφ χ NR sinφ f(x) g(x) [a + f (x) dx] + [b + g(x)dx ] = 1 {[ (f (x) + g(x))dx + (a + b) ] + [ ( f (x) g(x))dx + (a b) ] } (16) 5 ω IR ω IR SFG - 8
9 SFG ω IR ω IR' shape function f(ω IR : ω IR' ) (1) 1 (1') 1 () SFG SFG CARS C SFG SFG I SFG (ω IR ) {[ f (ω IR = ω IR + δ IR ;ω IR )] [ χ SFG (ω IR )] }dδ IR. (17) SFG I SFG (ω IR ) [ f (ω IR = ω IR + δ IR ;ω IR )χ SFG (ω IR )]dδ IR. (18) χ SFG (ω IR ') 1 ~ 4 SFG SFG A. - 9
10 dx = π /a x + a 1 x + ia = x ia x + a (A1) 1 Re{ x + ia }dx = 0 1, Im{ }dx = π. (A) x + ia exp[ x σ ]dx = π σ. (A3) σ x x = σ (= e -1/ ) δ(x) = 1 π e ikx dk = lim L sin xl πx 1 = lim α 0 π α α + x. (A4) improper functions δ + (x) = δ * 1 (x) = lim α 0 iπ 1 x iα 1 x δ + (x) + δ (x) = δ(x), δ + (x) δ (x) = lim α 0 iπ α + x (A5) B. P = χ E χ E P χ P E P E P E χ - 10
11 x q qx x E( t) dp( t). B1 dt 1 qx x q x - 11
12 m d x dt + γ dx dt + ω x = E(t) = qe 0 cosωt = qe 0 Re[e iωt ]. B x x = Ae iωt de iωt dt x = ( q m)e 0 e iωt ω iωγ + ω = iωe iωt ω A iωγa + ω A = ( q m)e 0 B3 P ( t) = n qx = nq m ω E iωγ + ω 0 e iωt B4 ω ω ω iγω + ω = ( ω ω) ( ω + ω) iωγ ω [( ω ω) iγ ] B5 P ( t) = nq m ω E iωγ + ω 0 e iωt = n ( q mω ) (ω ω) iγ E 0e iωt B6 P dp ( t) 1 inq m dt (ω ω) iγ E 0e iωt, B7 Re d P ( t) dt = Re 1 inq m Re[ E (ω ω) iγ 0 e iωt ] Im 1 inq m Im[E (ω ω) iγ 0 e iωt ] = Re 1 inq m E (ω ω ) iγ 0 cosωt + Im 1 inq m E (ω ω ) iγ 0 sinωt B8 cosωt sinωt = 1 sin ωt cosωt cosωt = (1/)[1 + cosωt] 1/ E ( t) dp( t) = E dt 0 cosωt Re d P dt E(t) dp(t) dt time 1 inq m = Re E (ω ω) iγ 0 1 = Im + 1 nq m (ω ω ) + iγ E 0 B9 ω ω α ω IR Im{ } (ω IR ω ) + iγ - 1
13 γ SFG NR e i φ φ C SFG SFG SFG ( ) P ( ) (t) = χ ( ) t t 1,t t E(t 1 )E(t )dt 1 dt, E(t) = E is (t) + E IR (t) C1 χ ( ) (ω = ω 1 + ω ) = χ ( ) (t t 1, t t ) e iω 1 ( t t 1 ) e iω ( t t ) dt 1 dt. C E is (t) = 1 ˆ E is e iω VIS t + c.c., E IR (t) = 1 ˆ E IR e iω IR t + c.c. C3 SFG E(t 1 )E(t ) = 1 ˆ 4 E ˆ is E IR e iω VIS t 1 e iω IR t + c.c. C4 ˆ E is ω is ( ) P SFG (ω ) = P SFG (t)e iωt dt χ ( ) t t 1, t t ˆ E is e iω ist 1 E ˆ IR e iω IRt dt 1 dt ( ) = χ ( ) t t 1,t t ˆ E is e iω is ( t t 1 ) E ˆ IR e iω IR (t t ) dt 1 dt e i(ω ω is ω IR )t dt C5 e iωt dt = χ ( ) ( ω is,ω IR ) E ˆ ˆ is E IR e i(ω ω is ω IR ) t dt χ ( ) ( ω is,ω IR ) E ˆ ˆ is E IR δ (ω ω is ω IR ) C6 C5 ˆ E IR (t) ˆ E is (t) - 13
14 Fourier transform limit ω IR IR E 0 IR(t) SFG E 0 IR(t) E 0 is(t) ˆ E IR (ω ) ˆ E is (ω) χ () (ω is,ω IR ) ˆ E IR (ω IR ) ω IR E ˆ is (ω is ) ω is 18 C5 17 E C5-14
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        1. z dr er r sinθ dϕ eϕ r dθ eθ dr θ dr dθ r x 0 ϕ r sinθ dϕ r sinθ dϕ y dr dr er r dθ eθ r sinθ dϕ eϕ 2. (r, θ, φ) 2 dr 1 h r dr 1 e r h θ dθ 1 e θ h
    

    
        
        IB IIA 1 1 r, θ, φ 1 (r, θ, φ)., r, θ, φ 0 r     

    
        More information 
    




    
        II No.01 [n/2] [1]H n (x) H n (x) = ( 1) r n! r!(n 2r)! (2x)n 2r. r=0 [2]H n (x) n,, H n ( x) = ( 1) n H n (x). [3] H n (x) = ( 1) n dn x2 e dx n e x2
    

    
        
        II No.1 [n/] [1]H n x) H n x) = 1) r n! r!n r)! x)n r r= []H n x) n,, H n x) = 1) n H n x) [3] H n x) = 1) n dn x e dx n e x [4] H n+1 x) = xh n x) nh n 1 x) ) d dx x H n x) = H n+1 x) d dx H nx) = nh    

    
        More information 
    




    
        4. ϵ(ν, T ) = c 4 u(ν, T ) ϵ(ν, T ) T ν π4 Planck dx = 0 e x 1 15 U(T ) x 3 U(T ) = σt 4 Stefan-Boltzmann σ 2π5 k 4 15c 2 h 3 = W m 2 K 4 5.
    

    
        
        A 1. Boltzmann Planck u(ν, T )dν = 8πh ν 3 c 3 kt 1 dν h 6.63 10 34 J s Planck k 1.38 10 23 J K 1 Boltzmann u(ν, T ) T ν e hν c = 3 10 8 m s 1 2. Planck λ = c/ν Rayleigh-Jeans u(ν, T )dν = 8πν2 kt dν c    

    
        More information 
    




    
        x A Aω ẋ ẋ 2 + ω 2 x 2 = ω 2 A 2. (ẋ, ωx) ζ ẋ + iωx ζ ζ dζ = ẍ + iωẋ = ẍ + iω(ζ iωx) dt dζ dt iωζ = ẍ + ω2 x (2.1) ζ ζ = Aωe iωt = Aω cos ωt + iaω sin
    

    
        
        2 2.1 F (t) 2.1.1 mẍ + kx = F (t). m ẍ + ω 2 x = F (t)/m ω = k/m. 1 : (ẋ, x) x = A sin ωt, ẋ = Aω cos ωt 1 2-1 x A Aω ẋ ẋ 2 + ω 2 x 2 = ω 2 A 2. (ẋ, ωx) ζ ẋ + iωx ζ ζ dζ = ẍ + iωẋ = ẍ + iω(ζ iωx) dt dζ    

    
        More information 
    




    
        x i [, b], (i 0, 1, 2,, n),, [, b], [, b] [x 0, x 1 ] [x 1, x 2 ] [x n 1, x n ] ( 2 ). x 0 x 1 x 2 x 3 x n 1 x n b 2: [, b].,, (1) x 0, x 1, x 2,, x n
    

    
        
        1, R f : R R,.,, b R < b, f(x) [, b] f(x)dx,, [, b] f(x) x ( ) ( 1 ). y y f(x) f(x)dx b x 1: f(x)dx, [, b] f(x) x ( ).,,,,,., f(x)dx,,,, f(x)dx. 1.1 Riemnn,, [, b] f(x) x., x 0 < x 1 < x 2 < < x n 1     

    
        More information 
    




    
        () Remrk I = [0, ] [x i, x i ]. (x : ) f(x) = 0 (x : ) ξ i, (f) = f(ξ i )(x i x i ) = (x i x i ) = ξ i, (f) = f(ξ i )(x i x i ) = 0 (f) 0.
    

    
        
        () 6 f(x) [, b] 6. Riemnn [, b] f(x) S f(x) [, b] (Riemnn) = x 0 < x < x < < x n = b. I = [, b] = {x,, x n } mx(x i x i ) =. i [x i, x i ] ξ i n (f) = f(ξ i )(x i x i ) i=. (ξ i ) (f) 0( ), ξ i, S, ε >    

    
        More information 
    




    
        I ( ) 1 de Broglie 1 (de Broglie) p λ k h Planck ( Js) p = h λ = k (1) h 2π : Dirac k B Boltzmann ( J/K) T U = 3 2 k BT
    

    
        
        I (008 4 0 de Broglie (de Broglie p λ k h Planck ( 6.63 0 34 Js p = h λ = k ( h π : Dirac k B Boltzmann (.38 0 3 J/K T U = 3 k BT ( = λ m k B T h m = 0.067m 0 m 0 = 9. 0 3 kg GaAs( a T = 300 K 3 fg 07345    

    
        More information 
    




    
        ii 3.,. 4. F. (), ,,. 8.,. 1. (75%) (25%) =7 20, =7 21 (. ). 1.,, (). 3.,. 1. ().,.,.,.,.,. () (12 )., (), 0. 2., 1., 0,.
    

    
        
        24(2012) (1 C106) 4 11 (2 C206) 4 12 http://www.math.is.tohoku.ac.jp/~obata,.,,,.. 1. 2. 3. 4. 5. 6. 7.,,. 1., 2007 (). 2. P. G. Hoel, 1995. 3... 1... 2.,,. ii 3.,. 4. F. (),.. 5... 6.. 7.,,. 8.,. 1. (75%)    

    
        More information 
    




    
        ) ] [ h m x + y + + V x) φ = Eφ 1) z E = i h t 13) x << 1) N n n= = N N + 1) 14) N n n= = N N + 1)N + 1) 6 15) N n 3 n= = 1 4 N N + 1) 16) N n 4
    

    
        
        1. k λ ν ω T v p v g k = π λ ω = πν = π T v p = λν = ω k v g = dω dk 1) ) 3) 4). p = hk = h λ 5) E = hν = hω 6) h = h π 7) h =6.6618 1 34 J sec) hc=197.3 MeV fm = 197.3 kev pm= 197.3 ev nm = 1.97 1 3 ev    

    
        More information 
    




    
        Korteweg-de Vries
    

    
        
        Korteweg-de Vries 2011 03 29 ,.,.,.,, Korteweg-de Vries,. 1 1 3 1.1 K-dV........................ 3 1.2.............................. 4 2 K-dV 5 2.1............................. 5 2.2..............................    

    
        More information 
    




    
        ( ) ( 40 )+( 60 ) Schrödinger 3. (a) (b) (c)   yoshioka/education-09.html pdf 1
    

    
        
        2009 1 ( ) ( 40 )+( 60 ) 1 1. 2. Schrödinger 3. (a) (b) (c) http://goofy.phys.nara-wu.ac.jp/ yoshioka/education-09.html pdf 1 1. ( photon) ν λ = c ν (c = 3.0 108 /m : ) ɛ = hν (1) p = hν/c = h/λ (2) h    

    
        More information 
    




    
        TOP URL   1
    

    
        
        TOP URL http://amonphys.web.fc.com/ 3.............................. 3.............................. 4.3 4................... 5.4........................ 6.5........................ 8.6...........................7    

    
        More information 
    




    
        1 1 sin cos P (primary) S (secondly) 2 P S A sin(ω2πt + α) A ω 1 ω α V T m T m 1 100Hz m 2 36km 500Hz. 36km 1
    

    
        
        sin cos P (primary) S (secondly) 2 P S A sin(ω2πt + α) A ω ω α 3 3 2 2V 3 33+.6T m T 5 34m Hz. 34 3.4m 2 36km 5Hz. 36km m 34 m 5 34 + m 5 33 5 =.66m 34m 34 x =.66 55Hz, 35 5 =.7 485.7Hz 2 V 5Hz.5V.5V V    

    
        More information 
    




    
        , 3, 6 = 3, 3,,,, 3,, 9, 3, 9, 3, 3, 4, 43, 4, 3, 9, 6, 6,, 0 p, p, p 3,..., p n N = p p p 3 p n + N p n N p p p, p 3,..., p n p, p,..., p n N, 3,,,,
    

    
        
        6,,3,4,, 3 4 8 6 6................................. 6.................................. , 3, 6 = 3, 3,,,, 3,, 9, 3, 9, 3, 3, 4, 43, 4, 3, 9, 6, 6,, 0 p, p, p 3,..., p n N = p p p 3 p n + N p n N p p p,    

    
        More information 
    




    
        1 (Berry,1975) 2-6 p (S πr 2 )p πr 2 p 2πRγ p p = 2γ R (2.5).1-1 : : : : ( ).2 α, β α, β () X S = X X α X β (.1) 1 2
    

    
        
        2005 9/8-11 2 2.2 ( 2-5) γ ( ) γ cos θ 2πr πρhr 2 g h = 2γ cos θ ρgr (2.1) γ = ρgrh (2.2) 2 cos θ θ cos θ = 1 (2.2) γ = 1 ρgrh (2.) 2 2. p p ρgh p ( ) p p = p ρgh (2.) h p p = 2γ r 1 1 (Berry,1975) 2-6    

    
        More information 
    




    
        (iii) 0 V, x V, x + 0 = x. 0. (iv) x V, y V, x + y = 0., y x, y = x. (v) 1x = x. (vii) (α + β)x = αx + βx. (viii) (αβ)x = α(βx)., V, C.,,., (1)
    

    
        
        1. 1.1...,. 1.1.1 V, V x, y, x y x + y x + y V,, V x α, αx αx V,, (i) (viii) : x, y, z V, α, β C, (i) x + y = y + x. (ii) (x + y) + z = x + (y + z). 1 (iii) 0 V, x V, x + 0 = x. 0. (iv) x V, y V, x + y    

    
        More information 
    




    
        量子力学 問題
    

    
        
        3 : 203 : 0. H = 0 0 2 6 0 () = 6, 2 = 2, 3 = 3 3 H 6 2 3 ϵ,2,3 (2) ψ = (, 2, 3 ) ψ Hψ H (3) P i = i i P P 2 = P 2 P 3 = P 3 P = O, P 2 i = P i (4) P + P 2 + P 3 = E 3 (5) i ϵ ip i H 0 0 (6) R = 0 0 [H,    

    
        More information 
    




    
        #A A A F, F d F P + F P = d P F, F y P F F x A.1 ( α, 0), (α, 0) α > 0) (x, y) (x + α) 2 + y 2, (x α) 2 + y 2 d (x + α)2 + y 2 + (x α) 2 + y 2 =
    

    
        
        #A A A. F, F d F P + F P = d P F, F P F F A. α, 0, α, 0 α > 0, + α +, α + d + α + + α + = d d F, F 0 < α < d + α + = d α + + α + = d d α + + α + d α + = d 4 4d α + = d 4 8d + 6 http://mth.cs.kitmi-it.c.jp/    

    
        More information 
    




    
        1 No.1 5 C 1 I III F 1 F 2 F 1 F 2 2 Φ 2 (t) = Φ 1 (t) Φ 1 (t t). = Φ 1(t) t = ( 1.5e 0.5t 2.4e 4t 2e 10t ) τ < 0 t > τ Φ 2 (t) < 0 lim t Φ 2 (t) = 0
    

    
        
        1 No.1 5 C 1 I III F 1 F 2 F 1 F 2 2 Φ 2 (t) = Φ 1 (t) Φ 1 (t t). = Φ 1(t) t = ( 1.5e 0.5t 2.4e 4t 2e 10t ) τ < 0 t > τ Φ 2 (t) < 0 lim t Φ 2 (t) = 0 0 < t < τ I II 0 No.2 2 C x y x y > 0 x 0 x > b a dx    

    
        More information 
    




    
        ω 0 m(ẍ + γẋ + ω0x) 2 = ee (2.118) e iωt x = e 1 m ω0 2 E(ω). (2.119) ω2 iωγ Z N P(ω) = χ(ω)e = exzn (2.120) ϵ = ϵ 0 (1 + χ) ϵ(ω) ϵ 0 = 1 +
    

    
        
        2.6 2.6.1 ω 0 m(ẍ + γẋ + ω0x) 2 = ee (2.118) e iωt x = e 1 m ω0 2 E(ω). (2.119) ω2 iωγ Z N P(ω) = χ(ω)e = exzn (2.120) ϵ = ϵ 0 (1 + χ) ϵ(ω) ϵ 0 = 1 + Ne2 m j f j ω 2 j ω2 iωγ j (2.121) Z ω ω j γ j f j    

    
        More information 
    




    
        N cos s s cos ψ e e e e 3 3 e e 3 e 3 e
    

    
        
        3 3 5 5 5 3 3 7 5 33 5 33 9 5 8 > e > f U f U u u > u ue u e u ue u ue u e u e u u e u u e u N cos s s cos ψ e e e e 3 3 e e 3 e 3 e 3 > A A > A E A f A A f A [ ] f A A e > > A e[ ] > f A E A < < f ; >    

    
        More information 
    




    
        1 1.1 ( ). z = a + bi, a, b R 0 a, b 0 a 2 + b 2 0 z = a + bi = ( ) a 2 + b 2 a a 2 + b + b 2 a 2 + b i 2 r = a 2 + b 2 θ cos θ = a a 2 + b 2, sin θ =
    

    
        
        1 1.1 ( ). z = + bi,, b R 0, b 0 2 + b 2 0 z = + bi = ( ) 2 + b 2 2 + b + b 2 2 + b i 2 r = 2 + b 2 θ cos θ = 2 + b 2, sin θ = b 2 + b 2 2π z = r(cos θ + i sin θ) 1.2 (, ). 1. < 2. > 3. ±,, 1.3 ( ). A    

    
        More information 
    




    
        1 1.1 H = µc i c i + c i t ijc j + 1 c i c j V ijklc k c l (1) V ijkl = V jikl = V ijlk = V jilk () t ij = t ji, V ijkl = V lkji (3) (1) V 0 H mf = µc
    

    
        
        013 6 30 BCS 1 1.1........................ 1................................ 3 1.3............................ 3 1.4............................... 5 1.5.................................... 5 6 3 7 4 8    

    
        More information 
    




    
        meiji_resume_1.PDF
    

    
        
        β β β (q 1,q,..., q n ; p 1, p,..., p n ) H(q 1,q,..., q n ; p 1, p,..., p n ) Hψ = εψ ε k = k +1/ ε k = k(k 1) (x, y, z; p x, p y, p z ) (r; p r ), (θ; p θ ), (ϕ; p ϕ ) ε k = 1/ k p i dq i E total = E    

    
        More information 
    




    
        p = mv p x > h/4π λ = h p m v Ψ 2 Ψ
    

    
        
        II p = mv p x > h/4π λ = h p m v Ψ 2 Ψ Ψ Ψ 2  0 x P'(x) m d 2 x = mω 2 x = kx = F(x) dt 2 x = cos(ωt + φ) mω 2 = k ω = m k v = dx = -ωsin(ωt + φ) dt = d 2 x dt 2 0 y v θ P(x,y) θ = ωt + φ ν = ω [Hz] 2π    

    
        More information 
    




    
        
    

    
        
        1 3 1.1.......................... 3 1............................... 3 1.3....................... 5 1.4.......................... 6 1.5........................ 7 8.1......................... 8..............................    
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