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Charged & Neutral Particles Channeling Phenomena




4. Comparison with experimental results

The theoretical spectrum of the radiation photons number is compared with
the results of experiment [1). The considering radiation spectrum is obtained
with 4 GeV channeled positrons of the bunch parallel to the (110) planes of 80 INTENSIVE QUASI-MONOCHROMATIC, DIRECTED X-RAY
um long diamond monocrystal. In Fig.3 a comparison with experimental data at RADIATION OF PLANAR CHANNELED POSITRON BUNCH
the hard frequency region is shown.
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1. R. O. Avakyan, 1. I. Miroshnichenko, J. J. Murray and T. Vigut, “Radiation
of ultrarelativistic positrons moving in a crystal near crystallographic axes
and planes”, Sov. Phys. JETP, 55(6), (June 1982).
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Fig. 3. The experimental data is signed by crosses. The solid curve is the spectral distribution
obtained theoretically for the number of radiated photons at 4 GeV energy positrons channeling in
the (110) planes of diamond crystal at zero angle of incidence.



Channeling positrons
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Fig. 3. The experimental data is signed by crosses. The solid curve is the spectral distribution
obtained theoretically for the number of radiated photons at 4 GeV energy positrons channeling in
the (110) planes of diamond crystal at zero angle of incidence.




Channeling, Polarization Inhomogeneity

The framework of Thomas-Fermi Stat. Model
Parameter of polarization (maximum at some point)
Adding term of inhomogeneity (probability) in form-factor

Energy threshold and difference in ranges

Parameter a and the formal radius of atom




Conclusion

Maximum points

Experiment
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FORM FACTOR, LONGITUDINAL AND

TRANSVERSE ;; _ F, () * Fr(,9)
2

Fy(w) = |< e(-ikiz) >|°= [ f(2) el=tkiZ2)dz

Fr(w) = |< e(-taR) >\2= ‘ f f(R) e1R) gR

2

* There are probability density functions (bunch particle density distribution f

* And probability functions (form factors of bunch)

*  On longitudinal Z (movement direction) and transverse R directions.



COHERENT RADIATION

+ Is necessary the availability of radiation (at least a single particle radiation):

+ Is provided the coherence condition:

NbF>>1 F—1 Nb>>1

* Due to bunch distribution, spontaneous radiation amplification takes place :
Ntor = Ng - Nb(l + (Nb — 1)F)
K=N b F=N b F—1




LONGITUDINAL GAUSSIAN ASYMMETRY

Case of short wavelengths and the following st. dev.s
t = (V2mo,)/A> 1 A< o, G(t) = NE,(t)
po, o, 0< p <1

t

Fp(t):[W(pt)—W(t) , W(t):i f e(**=t%) g

1+p \/EO




1.Possibility of generating Coherent THz

An Electron Bunch: FEL:

E=50 MeV Spat. Period=1=2.73 cm, q=3.5 4 =YY
Long.Size=18um Radiation:

N =1.56-10° At a zero angle, 30 THz (10pm)

Line width 10*(-2)




2.Possibility of generating Coherent THz

An Electron Bunch: FEL:

E=50 MeV Spat. Period=1=2.73 cm, q=3.5
Long.Size=12um, or t=5.33 Radiation: 6.6 - 101°

N =156-10° At a zero angle, 30 THz (10um)

Weak Asymmetry: F(p=0.5, t=5.33)= Fo5(5.33) = 6-107°
p=0.5, pt=2.66 n=100, Line width

W=(2.66)-W(5.33)=0.266-0.108=0.014
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BUNCH RADIATION

Photon Number Frequency-Angular

Average Distribution is:
Niot(w,9) = Nsp (w,9) + Ngop(w,9)

Ns(w,?) For any source of radiation

F For freeform distribution of bunch

Nsp(wjﬁ) = Ny(w,9) " Np(1 — F)
Neon(w,9) = Ng(w,9) - N,°F

Where Nb» is the number of particles in a bunch



Unup quq wwpmbulng (2, Uhgwduyph wywquuyghtt whph kpupnipiniap)
hwpp ouympuumpmd  nhpjumwnhyjhunhly EBEjupnth  wbgdudp dbwynpjwud
dwnugqupdub ynunintitkph pyh hwdwhwihtt prphadwt hwdwp nibklp [34,35]

dN,, man :

i B R
= q°F(x,R) , F(x,R)—1+<2Qx—1+§) . (42)

npunkn x = 1/(2y*1) -p hwdwhmpmbh t whswh vhwynpbibpny, [ -p obgnijjunnnph
nupudwljwb wuppkpmpmh £, y -b Ejwupnuh Eoikpghwt £ HEjupnuh hwbgunh
tukpghuwyh vhwdnpikpny (Cnpkig dwljunnp), @ -u tmpp jurnigwsph hwmunmmnmah
k., n -p GEjupnbbkph muwnwbtnmdubkph phdp, g = yy - otypmyjjuuninph wwpwyUbtwnph E,

¥ -u EYunpnuh oknuwb whljwh Ukswgnyh wpdkpu k, @ = 1+ ¢%/2,R = (I/ (Apy))z:










