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Real part of refractive index
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Fig.7 Segelstein's values for the real part of the refractive index of water for
wavelengths from 10 nm to 10m
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Here is the index or refraction of water as a function of the wavelength (from
http:/www1.Isbu.ac.uk/water/dielectric_constant.html#refract)

Refractive index of water, from [2573]

nin the blue is about 1.35, and
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And here is the absorption coefficient from/»t

-
300 THz

Y
30 THz

n in the red is about 1.33, and

(1.35/1.33)A2 = 1.03. So the

frequency dependence of the
index of refraction favors the

blue end of the visible

spectrum, but this is a rather
small effect:
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http://www1.lsbu.ac.uk/water/water vibrational snectrum.html)

The visible and UV spectra of liquid water Assume that the
P = R v—— Cerenkov photons
e W @R e un through im of
165 /] [ | -‘ water before
=~ emerging into air.
L5 Then virtually all of
Ew0 l WS Y\ the blue photons will
%m | ML - make it, but only
; “ I\N \\ about 1/e = 0.37 of
H J Sz I TN the red ones do!
g 1 $10
< 0.1 J %o.a {
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Conclusion: The chief reason for the blue color of the Cerenkov radiation is the frequency
dependence of the absorption coefficient of water. The frequency dependence of the index of
refraction also favors the blue end of the spectrum, but that’s a much smaller effect.
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Plot the two contributions :

4= ve = 0,99
gamma = 1/ (l-vc~2)~({1/2)
gamma “ 3
m = Floor [gamma * 3]
Jim_, x_] := BesselJ[m, x]
JdPrimefm_, x_] := (BesselJ[m-1, x] - BesselJ[m+ 1, x]) /2
fpar(theta_] := m~2 (JPrime[m, mvc Sin[theta]]) ~2
Plot [fpar([x}, {x, 0, Pi}, PlotRange - All]
fperp[theta_] :=m~2 (J[m, mve 8in[theta]] / (vc Tan[theta])) ~2
Plot [fperp[x], {x, 0, Pi}, PlotRange -+ All]
Plot [fpar(x] + fperp[x], {x, O, Pi}, PlotRange - All]
Oufsdl= 0,99

owjesi= 7.08881
Cutesls 356,222

outlari= 356

3
OusEi]s

25 3.0

11

Cuif53j=

04

05 19 1.5 20 25 3.0



0vs

2 | Polarized_Spectrum.nb

Outfs4)=s

+ {3) (d?w.’lo’k)“"_f_ Lormi @ tmameer e d tun ol 'Mﬂs{d—-'uvﬁ
o J = 5 ' }L:; LY @ bt -t Lr\-d\an_ 0} \’\L]L.u(voiw\
rodle . Ust oy A.;ozu\rlui J,,u' MJW,/;L\A\,‘"J aé‘hb\n{-’h

Wk
Rttt 1 (£ 46 pie |



103

I@ Scc“u_\ og_}-ﬁiﬂﬁ boo Lt Obilec by

\ethw d
j__l Toa \LLJ’LV\-‘A e wchie \g\ velle U
o dr o Jewad oSk L &)
e (i _ vesllodoue ’
~ o ke G\,w[_\_ %u-!(

T fu'll veekeva bun Ue ohpof ’ w4 WYnn rediebny h“.-\
P‘vlv\tl V,[\.QLJ\ t.l; f\—[fo\mi |—O ey &QMLIJ‘(V\'\.A LZ L‘LM_ \,‘_.\,\ g/ L{,‘ﬁ
ok

d\'b[ R /4 u-«.-()avv.l o U U&h,’&\\b( 0{ o relleln .

(4,‘— G)Ju'u L?\ U« PW V‘onlA,CLL\A lj {/(ﬂ-g GCO\/‘(VO.L\.V( Ogdr\,.u’.

(,MPQV\_ L{n-.; L) (A ')tN'\J‘ OJ (/(A,,, L e évv./i

AL i‘l{a ~> M Po\b\l’v wehus P“—C(ﬂ td U
Arne§y ot ,,,Lu__ ( {‘AJU( e U fw oh.r b Cina |

. &

= ltedé

L'.\ (,abtu( .\4‘,0/“1\«’-.- Ly vt ﬁ\‘vk.

4
w‘. (1) »x\_u\ﬁv\o«y&i\- | UVl ene

(l) V os o meve OJ Unn OLK.'J-]; *J'lHL-J‘L

it b L tna e Ll e ot o b
redie Re

.2 Tl v }cm’L\f-;\

ﬁlﬂ LCQLL‘:A 0{ i bdres d"“"(‘f— redaahoe 3 /\'\4\. b(ﬂvda,-\ L\
el d TLO\«:-:.O:_ &LMLL\. (‘%a M e 1836 - (Gt 5 Mobet Pav
1408




o4

o
L}.L.'JA_.fA\ndn.ch,Lh-xL", J)cv(a.x& \)'xfz( (/(dvd& e ‘ LAy b~ .

& -
~ e = & E

':\)“,h L'a d«\h.. l'l uﬂ-«. LOW-M J—M}q_}
) €

hM_ POAL,L~A U'L(J'U«' s: Vet L:k (V(K

R - te'
.\ 1 s

1c

1 -
[-5‘- Cw o = &-(E‘J*E&f)uf

£

WFWLJ\.L ‘h"-'- i \mLL.J\ {M \-L&'v\‘nx Ate

——

S0 et
(U’) = ‘_&)(f:

*

He

LY JIY pop
e 2
0t
$11)
E0 ~ FI-SE

Lo
-, U
v - 5::’(“_, Move L wlia
L
teeevle s (_\) Yor ko l CL/LL v =2 v U doenfed b b

S

\"QoL:\A\, ne A gz{'

N N

Q

Yy

L

Lana

s dr e 'Wer'lor ooy kb K 04 b ccdbnd ved'o s

Ui 31 -
¢ 3b A A >
O{?m,u |t [u _ (Q_;})‘w - & ‘ =
J bge? = bGrwc
= N N a =
~ =B L
3 3 A
\—‘( “ C



(0<

m:(t) T U«.%\jluh, e s Lo kcuuv- 0(\)\" Vs

L s b il U J-c,ul Ut Lo YOVVL\G,LU\ vl 4,\,._&-\.4(
D olhee w9 Ul cccdhiralie .

Pf?w;ti—t} =% bu-{:oiob'nu( o d reoli'a Kse (,(M Yot vt

xcdkl (i ek P vl u—o/‘n. a

Olv r1. |+m].ﬂ-

Wl vy = e

P:v’u!': (/‘-\ruft'eu-.‘hv( rede oo ~> 01}1,"0(» o e AFO Coven

SR H AN (P

o b

0 42X -
dv ARy I M (et ) & L - "—L'—'-'uw.

)
TR e L Ak
' §
LA 1o oL he = L
oacks jJIL g Lt“'_{"?,("'f)“ oI (leg)-Sr

ecork + (1) Maonon quL.. ¢ n-—fw' L ("AJVOFL‘QM-A (w(er

NN

e, Lizar rof(c»-&—o-L&h o{ Chd )a.,( fIML
PL“A\'\-V\ (}'\N’ ltvvtcvw.- U«; Ao b l"—'[\'\f&.tvs oA O’e"—‘-H



(06

-l} lu“'\ﬁ‘\‘_thl [ Ba—\.l v(ev(:

Mo W dar U m.LL\;‘\ a} "{”PAU' 141 o be ufo.vo.\ A YAV A |
ey O Levsvc hu‘X/cL&f Wl wany e 1 \\\_\
' \ : > A
L‘}A.,;Lu," (. :
P\roéz\rv;t'h : h’“" U.GL('—:A L 'vaCJ\ .~. L{—'\ Lo 1 1
o v\ “H
t - ﬂf (C ) % Lot
wat (U‘_ul) ‘d 4

3 L= . -
b X LU, X i—lzv-d)?:c_g
O - . -
vl Y ) e P\}'\ALZ\. 0/ b Loppe o d € del o Ua
ur,._bk\. pr=bo - p
/m-\;iié : (?_) QTL-‘. ty o ch.... . r/nm)-g, d 7 v £ FN‘W
J
e € () l“( U b U e b o..r,(_‘L.L,(o b
. ol wpend b A v
YA,_FW-VL ) -~ b—:d»a ~> cn X)) e, ;(u)¢ﬁuu(§(u) .

O TR CIS 1103 FeEfu)
iy -u ~LL(]'L) ]
> ol Wl s g (u:)‘-u‘)‘fz;lul
Mu et U Levess ‘-\L’\n/a.. Q\KL':% = X(uv)
G % léll - %Sfﬁ)((u)



ATV (0) Mo Ut U s b

Lo e Uy UEJ-\rVS bl b itu\’

(') Viv) sl & made oo oé

Veuy W vl (f

© | R
[l)\l\' u»U, | Una. qfvsl el s o‘! Une Vo

J’N\« Leeyn b Looo. B we hwe b md;\k.v{ ~> v*t\-‘_\
(‘ru r\.«.—av{\ (”) -

(]) E.M’ b <o, ] tb‘ u‘" ("Rol'bﬁ-iL ltu,”\,_;\\'_ ) : hﬁ.; Y
UL*l e yvhwy e W B L Melewe o,

Ltp] Ve Lovt s ik ( J/\.y,(v( Rod U Uy ofon

! !
ok " ' doe Lo Ue  vrdaeln \.\"’Mé ) Q(‘-(. s LC«.P.,,,Q,L,_
x.c?/ fna&o.hmx olo.uh{p:\ i [t aaaLw._ e . Y ol ‘(o(hﬁ\r L

A \.{.\_LH? o e XY .
lOo.u/w\X ‘93
dodachne Tlm




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}


{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["en-us"],"usedOnDeviceOCR":true}



