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karmi‘dg, there 15 much Qw‘fu%w i the
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Iu the followwng , we'll use. vechor amd amahix
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o Almwost all authors aqree im Io'oeh‘ug the
“lone " shite as V3, aud Ha “doublet”
as C'Y‘L;V‘L)

® There 15 also afrawment  in Labeumg
V2 as the heaviest of (v,% ) im botr
uerarcdues ;| so that

M= wi-mi > O
® Theun Hw two Werarclues are dshmguashed
by the buysical siqu of  wi- wmZ, :

Squ (W3- Wi, )= <t (rormal)
( N (luverkd )



The broblews is wow fo dafime Hhe 2ud
(larger) squared wwass diflerence .

Some  authors choose. W@,-—W\i ,owurs V"l;—m-é_
Both chorces have & drawback : To Swap
We/mmhg, \F s vuol %{ﬁ'a‘w# ") chomge
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s()‘;o) = e‘_i Hx
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S0 befter bo Try approxivmalte
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+
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w one coam eosify see that e hamilfersian
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= H dots wot depewd ou 6,
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The tricke is wow o redmce fha euroluhion
&vm 3V fo 2v, Luj Maleing use of

AM. %(Pauea‘w W two FWWhgu‘%
Swall parammefers

S3 (5% & o % fooun CHOOZ ..

dm? (n 4
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S Iu e following , a term T will be
called “first-ordert if properHamal to
S13 or dMm! :

T ~ 6 i T

“$ecoud order " if proporHoual o s D)
or S|3'8W]1, Q"Z_-.

We <shall sWow tHrat S'e/u ~ 8,

S’e*c ~ Q4
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.gom m Sou aud sk, will be
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Intermezzo :  ovrolnmhon opemdror in o
AV <subcoce .
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—V— = dAoﬁ (ﬁqFNQ, 0 ; O)
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Syz >0 > Oz 4

Sm?‘-? @ > Ot MO = ”
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S0
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duml> 0



19

Si1z3=>0
_om?
HB::: wm H' = A O ‘%-1-&_"1 011."‘(AO
1330 2E Z'A‘M'L O

= — 4 + 5 |02 T idwm © ~
T3 4 ZE[ +H Am") 12+ Vz_A/z)

A A -c,oSZS,?_SWl Siu w{z Sml O
= ’.ﬂ. +4—-—:€ SinZo{1L St COSZQ[ZSMLA‘ 0O

o o] 28mE-A
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— Yo \ro.wsh.ts with Si3

— $‘re = O(s43) =04 (a+ MS(’)
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e 46 '51“29!3 Aw’ O 60529|?,Amz-—A
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%W\Qg all *ocgeHmr :
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!
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with Fou Correcly caleulated ab &, chwdeo(
Usiug Hhe Previons %fprec,sfws; EXFIACIK/;,

TPEA S
AQ/M = S\n26, S8y S\m 2923

X s, (A_Z%"-) sin (é‘iﬁ}) cos (A_ufx)
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4c
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\» ~
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‘Hl'gla- wergy QYP@MGJOUL‘. A o™

\ A\ Sfuwn B
‘I/Zw-\wn --{J'—) + S,
= Sin W, é\_“.ﬁ_ aft (92
1A]
Yk o

e d‘\:i‘ = 'Al+®l

= Sl‘\d(éjﬂﬂ;_g—) ~ gm(%_é.

Gilﬁlé\;; : jnu?,&g . Sulds +6,
st Z&;-ﬁz)l—l- S{ul'wig ]i* Am 12
_(w? )k
wwr‘e_ 02 "{“ 3mz S]}
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(omd we have kept track o} absolule vatues )
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The Wigh-enorgy Upomsion s basicalky waed
to Lxpress ‘é",,_, é?:,, AJ(Z", amd. o, in Terwmg
a,f’_ Vacuum valiag :

ot ? . L -
‘AQ/L( = 3W Q-'QIQ, (% ) Swm 21913 ’AAW\V?-A { 5\14’2913

. Sin [A"x)siv. (Am‘{dml'A}_’é cop [Amz
4€ Ame | 4E 4€

Beu % siv 29, (é'ml) - Aw?
X 2 (Om° g AW’ [ o
/A [A| " 29“[3 {AVMI-A( 9%2913

* Sin (Lﬂ") S (Awu?‘ ,A_"EE‘AJ .."‘_‘,) s«'u(A_"_":"‘
46 Aawmt | 4E 4c

C"?ﬂ = C%?, swu? 26y, ( %ﬂl) zsfu." (.‘5’5 )

4c
B v 2, 3
ot 221

Note : by chauging e sigu of (am:A),
Beu, Acu ol Cou do not chamge ;
Lﬂ hamgimg Ha Sgun of Am}
Ae7,u MRS 5ign (wlu'le, Bep amol Ce
deo wot)
—> tau imivafe ||
property
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A%M Sin 28, SIn 283 Sim 28,5 (sz) szm?)

.Sl‘n(é[-—éz') Sn A-Am*® @A [ Am x)

"‘-——-—’%

\ ' . 1 Amt
B@u A2 S\Mwﬂ_ €4u2915 ‘Smw'z; (‘S_\_W_' ) (ﬂm )

* Sin (2_.,:) Sm (A4 '“AW' ) (Amx)
Co s ey 5in 20 (302 (42

2 2
523 sin* 26,45 ( _é_“ff_.) sm( WA

Terms | ?94= A‘Q/AC@sg-r Be/u Siud +Ce/u



P(Vg-s 'V,u) = X siu‘%,;
o YS\VIZQG « 08 (;"' AmX)

4€
+Z
1 \2 :
\ = < 1 A 2 A—AIM
wikh  X= siw Gy, = )suu Lo L)
=2

Y= $u28q; 5im 2814 (f.“.*z) 2w )

A A~Am?

¢ SN (AL) s$1tv [ A -Am?
2z )" (% L)

Z= (03?625 51?29, ( %"’2 ) it (%;L“ )

Sometiwes you ma .S.qu.d a-}url’heb
CosOp -fad'or iw Y it s, howener,

ireelevaut at &) mchmlcd.

€.9. Dowini, Melow, Wa\a'ozz{



Another wap o wrie He same ]formm 1S

B’*e = %'ZAFQ-{- nghws (d )+ }51231

where 2= siuby; sin 283 A= Awl
' 4c
/g"‘ 5w /A 92,'; S\ 284,
A\M"'
’F SN (A'Mz A ) AIM
A=A
3{ ﬁu(_,i- Avu'l

(.5-3- Bﬁfser er al-)

L+



Finauy , 1F should b observed Hrat
s formula {-or Fop  Works better Heom
oMe \AM‘SM- axprch.

In parHeular, it gives the correct vacuuam
hwnt for A=0 (o M5W effech) decF“b_
‘HAl-P)»d‘ Hwt A->0 s {-ov*bl'Ode W our
uxpamsion (A dwr!)

Tu ofur words, for A>0 , ot gobs (luckity)
e ex‘;)m%:am O+ Peﬂ (rocumm ) Heak

is olohuined (torrecy) by exposding

Hae evack vacuumn formumla  at O, .

(wot showw)
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Pz;;.xi" 323 s’ 28y Sim* (Amx < “O\T‘MOJPMNC

teru
+C7_3 QiU.LZQ’{‘Z. ( 3__@_,2 < llsowu -}-QY‘WL
4€
+[cg39,5]51'm2«9,3 SWZ20,;3 51U 20y,
2 T
7  Cos (B2 =& ) sin ‘_5_".'1*) JT_?‘)
el (e ) sim (G ) (P
Papers (wneussmg K
g O,_)

W I‘Hm(fero_nq I}
term



Awothar way ho oo Ha vacumm
Uxpressian 15

- A+ B)?
= [K%* [B]%+ 2Re AB¥
= PSOL =Y Bt‘f"m -+ ﬁ'v\ferf-

wih A= Cos siu28¢, [OMZ)

W

46/ i .
B= Sus SnuZ&(;e,‘Je -"-"é‘ S1h %‘%")

NoHee Hiat

o ' Pukrt <O thom |Punter | < Biot + Pa, |
otherwise |A+B]%< 0

® l‘«g R‘nhr{.)@ them Pl'uf‘er{. < Rol+ Pal-w,
ORurvise |A-B)*< O

Tm&“‘-ﬁ‘ [(PI'MR'L[- 1-4.. Pso{-t- Fakua dMEgS

® ‘-PSo( deun rates -fO—L 9;;"’0

o Patm tlounsrale, fo dw'—=0



st

One of the wost widely shuolied problews
Which wuakes use of the prviauns

@(}amssiws ,ﬁm Fepu (aud e M(ﬂjms
Lor V}o (st so-called DEGENERACY :

wea surements o{i T)o./u do ot
MMAC}W.% ddleruume  Ha mkuowns
o oud 43

—> wed b wake wuwdhible. measurements
(M‘dJHuwF L, €, efe...)
o “buak Huw deﬁwemag .

Iuterest s greal' betamse experiments
will be costly (omd Hhus must be
oPHMi%ed)

END



