1 IlepexonHoe u3iaydeHue

[TepexojHoe u3/IyueHne BO3HUKAET NMPH (PABHOMEPHOM) JIBUKEHUU 3apsjia B
9JIEKTPUYECKH HEeOoIHOPOIHOMI cpege. Hanbosee sipkuii nmpumep - mepecedeHue
IPaHUIBl pa3jiena JIBYX CPeJl ¢ MPOHUIAEMOCTBIO &1 # €. KadecTBeHHO: TO-
JIgd OBH2KYIIETOCd 3apsdda B Pa3HbIX CpedaX Ppa3/IMYHbI U IIPpHU IIepecedeHnn
rpaHuIbl "He KOMIIEHCHPYIOTCS & YaCTHIHO cphiBatoTcs' ¢ 3apsia B BUIe U3~
JIydeHUs].

Wumoctpanus: ¢BOOOMHBIN 3apsi/i 1 ero n300pakeHne B HJIeaTbHOM 3epKaJie
(rpanuIa BaKyyM - MeTasI) JBUZKYTCS HABCTPEUY U "'ocTaHABIMBAIOTCs "B MO-
MEHT TlepecedeHus] TPaHNIIbI.

B otnmuuane or acddexkra BaBumoa-HepenkoBa, 9T0 siBjieHne He MOPOrOBOE U
MIPOMCXOUT TPHU JTIOOBIX cKopocTsax. O0Inee BbIparkeHue s CIeKTPaIbHOM
IJIOTHOCTH WU3JIy9eHUs BIIEPE]] B MAJIbII TEJIECHBIN YroJl IPH Mepexojie n3 Ba-
KyyMa B cpeiy (pg = po = 1;61 = 1,69 = €(w) - BOOOIIE KOMILIEKCHOE)

erw e B sin? § cos? 0 (e —1)(1 - p% - BVe —sin?0) ?
dwd  72c (1 — B2 cos?0)? | (ccos @ + Ve —sin?0) (1 — Bve — sin’h)

Hna 0 > 7 nyxHOoe BbIpazkeHne MojlydaeTcd 3amenoit 3 — — 0.

[IpakTrnyeckuit ”HTEpeC MPeACTABIET YABTPAPEIITUBUCTCKII crydait v > 1.
[Ipu sTOM:

e (u3 obrero Beipazkenusi) uzaydenue "Broepen" > usaydenus "Hazan"

e U3JIyUYeHue BIIEPE/l - B OCHOBHOM B PEHTTEHOBCKOM 00/IacTi W, TjIe
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ew) =1-— —5 < 1 - HeT YepeHKOBCKOrO M3JIyIeHUs; MAJIbl OTParKeHUe,
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N.B. Ckopoctb pacnpocTpaHeHus: BOJHBI B cpejie (IPyNnoBas CKOPOCTh) U =

dw _ ¢ (]._ “ C ) —
k= A i (k- BOMHOBO# BeKTOD; N = /). B wacTHOCTH, B IpeHEOpEIKEHNT

jcrepcueit (n = const) u = ¢/n. B obuiem ciaydae, Kak s n > 1, Tak u jijis
n < 1, okasbIBaeTCsd BEPHO U < C.
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KaugecTBenno: 1-it uieH B cKOOKaX oTBedaeT IOII0 B BaKyyMe, 2-0if - B cpe/ie.

CHeKTpaﬂbHaH IJIOTHOCTDL B ABYX JAHUAlla30HAX:
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(1) wp K w <K Ywp:
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d2w e?
dwdQ| T cﬁy ’
aw 7w 2% [ w
dw / dwd) msin 60 TC (n w
(2) w> ywy:
emaz - 1/(\/57)7
W et 2T 2(M>4.
dwd| —~ 72c256 !

daw  e? <7wp>4

dw  67c \ w

ITonnas QHEPIrud BO BCEX AUalla3O0HaX
2

e
dwd) = — —
W= //dwdQ w 30%% 7

T'JIaBHBIM O6p&30M 3a CHeT yzKeCTodeHHd CIIEKTpPa.

OreHKa 9uCIa JKECTKIX 7Y-KBAHTOB (B O0JIACTH Wiy 2, Wp HPHUMEHHIMOCTH
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Samenarus:

e Bce 10 ke okazbiBaercs BepubiM st PIIV Briepen npu nepexoze "cpena -

BakyyMm'.
e Ecm Buecto Bakyyma - 1a3 ¢ wS (< wp), T0 3asucumocts GL vensercs:

In (W) iy In —= = const(7),
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NJIA BBIXO U3JIYYICHU A (Ha r[LaHHOI';I T{aCTOTe) HacCblIa€TCA C POCTOM SHEPIuun
_ G
pH Y 2 Ysat = W/Wy-

T.o., Ha OfHY IpaHWIly pas3/esa M3JIydaeTcs ~ (¢ PEHTTeHOBCKUX (DOTOHOB.
st TpaKTU4IecKoro JIeTeKTUPOBAHUs W3/IyYeHUs HeOOXOIUMO ITepecedeHre



MHOI'UX I'paHUII, T.€. 3aM€Ha JIBYX HO.Hy6€CKOHeLIHbIX cpeJ Ha CJa0oun KOHEYHOI
TOJIINHBI.

1.1 Jlauna popmuposarus usayveHus

PaccmoTpuM MCTOYHMK, JABUKYIIMIICS CO CKOPOCTBIO U M U3JIyYaloNIyil Ha da-
cToTe w B HampasieHn: k o yrio 6 K 7. Ilycrb B MOMeHT ¢ = () HCTOYHHK
HaxoquTes B Touke A u dasza BomHb pasHa . B MoMenT t ncTodnuK Gymer
HaxoauTCs B ToUYKe B Ha paccrosiaun |[AB| = L = vt u usnydars ¢ dasoit
Y1 = 4,01]2 + wt. Pasza BOIHBI, UCHYIIEHHON n3 A, Ha (POHTE, MPOXOIAIIEM
gepes B, pasHa o = % + kL cosf = ¢¥ + “2L cos .

Onpedesum amumy dbopmuposanua Ly Kaxk Takoe L, mpn KoTopoM (asbl g 1
(01 OTIMYAIOTCA Ha 27
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%LfCOSQ—w—f =2m,
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lpa — 1| = umLfcosﬁ—wt‘ =
c
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OTKYy/Ia
27 1 AGn
Ly= = .
w 1—[0ncosf 1— [(ncost
Ommemum, 910 JJIsl 9€pPEeHKOBCKOro yria @y = arccos(c/nv) BOJHBI BIOIbL

BCefl TPAeKTOPHU HAXOAATCs B base, MOITOMY SHEPrUs U3/IydeHUs X L u
dbopmanbio Geckoneuna npu L — 00, B OmIMYMEe OT KOHEYHON SHEPIUH Iie-
PEXOJIHOTO M3JIydeHus], JIOKAJIN30BAHHOIO Ha KOHEYHOM ydYacTKe TPAeKTOPUH
~ Ly Bomm3u peskoit (AL < Ly) rpaHnusl.

Jlnuna bopMupoBaHUs B ABYX YaCTHBIX CIydasix:

e BBakyyme ipu 3 — 1, 0 < 1

2\ 0~1/~ 9
L= "0 T )y
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e B cpejsie B "T1a3MeHHOM "IPHOIMIKEHIN TIPH W > W),
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Lp= <y
0o+ L+
[pn w < Yw, Ly~ Ty «w;
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MaKCHMaJIbHas JIHHA (TIPH w ~ Yw),)

L’}I’ ~ 23:7.

max



3amMedaHme: CMBICT TMOHATUs JITUHBI (POPMHUPOBAHUA BBISIBISIETCS TIPU Pe-
meHnn ypasHeHnit MakcBesuta s OIS E JIBUZKYIIETOCS B CpeJie 3apsjia.
DTO pellleHre sBISETCS CYMMON BBIHYKJIEHHOTO peIleHusi - COOCTBEHHO IO-
JIsl 3apsijla B Cpejie Eq - 1 CBODOOJHOTO TIOJIsI W3JTyU€HUsI Ep: E = Eq + Ep.
BripazkeHne I MOJHON SHepruu moid o< B2 mapsamy ¢ wieHamu Eg u E%
COJIEPXKUT MHTEePMEPEHITNOHHBIN 1JIeH Eqﬁ r. Ha nmocrarouno Gombioit ajimHe
L 2 Ly Bkiag 9TOro ObICTPO OCHHUJUINPYIONIErO dYjeHa B CPEJIHEM MaJl, Tak
YTO MOJTHASA YHEPTHA PABHA CYMME SHEPIUil MO YACTUIIBI U TIOJId U3/Ty IeHUs.
Hpyrumu cioBamu, Ha jjinHe (hOpMUPOBaHUsT (UJTH - SKBUBAJIEHTHO - 3a Gpe-
ma popmuposarus ty = Ly/v) usiiydenne OTae/NSeTCs OT MO, YBIEKAEMOIO
YaCTUILEN.

1.2 H&/Ly%EHU@ om naAacmuHrsvt, 3a3opa, CmMonru NAGCMUH

e IlmacTuHa TOMIIUHON a:

d2Wplate o dQWsur‘f
dwd — dwdQ P

rie Fpge = 04 yunTbeiBaeT unTepdepeHIuo n3rydennil Ha 2-X rpanuIax.

[Ipu a > L’}" narepdepeHInORHBII 11eH OBICTPO OCHUILINDYET, CyMMap-
Hasl MHTEHCUBHOCTH PaBHA CyMMe MHTEHCUBHOCTEN OT 2-X rpanuiy: F' = 2.
llpn a < L} "dopmdakrop"F' Man - usjiyveHne moJaBIeHo. ITo Mo-
keT 3(hPEeKTUBHO 00pe3aTh 00aCTh YaCTOT U3JAYyUYeHUs] OT IJIACTUHBI 110
CPpaBHEHUIO C IPeAeIbHOI JaCTOTOM OT IMOBEPXHOCTH 2~ YWpy:

2

w < min(wy = yw b = wp) = X
0= TWp 1*2c = "Wp), ”)’1*20-
Bgesennble Besmannbl 1 = 2.5w,[eV] - alpm] , wi[keV] ~ 10*palg/cm?).

BCJIG,ZLCTBI/IG 9TOI'O0 O6p€3&HI/I${ [IOJIHaAd SHEPTrrud

A4
Wiiate = | w—dw o< awIny —
dw
cp. ¢ Weurf o vwyry.
e 3a30p TOIIIMHON b:
npn b < LY o< 72 /w BBIXOJ U3JTyYeHNs] HACBIACTCS C POCTOM 7:

AWap
dw

C Ysat = 1104/w(keV]|b[um)] .

e Cronka N IIacTuH C 3a30paMu.

dWsurf

du} (/y = 75&15)

(v — o0) =

[pu a 2 L}, b ~ L} 3aBenomo ewinosasterca N (L‘% + L%[’) > 1 - ycoBue



ycpegHeHus nHTepdEepeHInn, TaK 9To

d2 Wstack - N d2 Wplate
dwd$2 dwd$2

e Cronka N IUIACTUH C YYEMOM NO2AOULEHUSA Y-N3ITy ICHUS.
[IycTs KO3 dUIEHT MOTJIONIeHNs B CJIOE

0 =01+ 03 = p1p10 + fzp2d.

[Ipu "pasmbrroit"'unrepdepeniun

<dW> N (‘WV) |
dw N dw plate

1— e—Ncr

Neg = ———.
f l—e

IIpumep: nerextuposanne gacrui, ¢ v = 10% (0.5 ['sB e~, 140 'sB 77)

BerectBo LiH Li Be PET C(rpadur)
wp, 3B 19 14 27 24 28
a, um (u3 yemosus y; = G2 =) 21 29 15 17 14
w1 = YWy, K3B 19 14 27 24 28
Winaz (= w1/3), k3B 6 4.5 8.6 7.6 8.9
Winin(= Wimaz/2), k9B 3 2.2 4.3 3.8 4.5
t11 (Wnaz ), €M2 /T 09 24 1. 89 3.0
101 (W), T 6.7 2 65 44 28
p1, T/em? 0.82 052 18 14 2.25
b(= 10a), um 210 290 150 170 140
Voat = 110\/wmax/kev\/b/um 4000
2 (Winaz) I BO3Iy XA, 22 60 8 12 7
Ness(Winaz) 480 170 430 50 100



