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IRIF—RESHDER (level inversion)
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dl, =e dl-1x, d &, (AR)FEILIREN (emission coefficient)
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v ==K, . TR BAE (source function)
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population equation
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P P (—Axr+Crm+ Gy PR s=M+Ih
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np G, 1 R exp kT 1 wherdYer _ 721
m G 1+Aq/C G 1+ Ney/N N Gy
BRDE LSRN CR P OFERLFE) (CELA
N,,: Ba 5% & (critical density) XFHZERBTIEN, = Ny
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=P;-T;n;-A;n;-1,(B;n;-B;n;)-(C;n;-C;n;)
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Aj Aji<<I' andC; C; <<T
‘n +n;=np(v) wherer=(P+P, /F‘

R Br,

Profile function ¢(v)-(x VZAVD)_]eXF{—[(V—VO)/AvD]Z}

¢(v) wherany=AP/T, AP=P;-P

Saturation intensity scale [ s= r/ZBji

AP Ano

Inversion process efficiency |, = -
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Reservoir (heat bath)
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Maser system
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Angle averaged intensity J, -—f/ o~ A8 j=fJ o(v)dv
AQ: maser beam solid angle Y 4 "’ Y

an
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It
XAREHOF < ICRIN>TEBIET, EXND7=0N
(BaEmatnbungs) 1
Source function S,=¢ /K EFLFHIEH THRIELZLY

dl, =¢,dl=dln;A;hvg (v)/4n

~dl, =k, 1, dl=dIB;l, nvg;(v)/4n - dIBj,lvn v j(v)/4n

zdlBI Anhv¢( )/4.7'[ @,'z(lbsz), jl’ CU <<BJ)

_ n A A Ano ¢(V) AnO=A’D/F! Js=/le_
AnB 1+ J, /Js
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Escape probability method

- Radiative transfer eq. & population eq. b BT 3

V.V. Sobolev (1958)h'E A

- Escape probability B: JtFHHTAENLKITH THERDIGE
J=50-p) Z&ICHEHIENMES

dn ;

—L =—n;A; - J(n;Bj; - n;B;)

It Jo T

» BRSNS 5E]

=

F, = [ 1, coda,

=0 J=3S

Ai 1 an;
y ,= j’ ..‘_‘I:_. ‘-A..n.
S B ji n,nj -1 dt ﬁﬂ s

& radiative transfer eq. &

dl, V-eF,

, V

d  4x

*F,=4nk, (S -J,)

L = [V*F,dS=4x [ e,V xpzmemmm
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- Escape factor (ﬁ)=<exp(—r)>=% f;ex;:(_rf)dr,= 1-exg-7)
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Large velocity gradient (LVG)iz{Ll
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 Sobolev length s: V.

|vZ(P’)—vZ(P)|<AvD in| z- 5,2] Sa_zz AVp

Vz_Virtg, 9
- rstH+ drco§6 7o i where =cod

. Logarithmic velocity gradient YAP)=#17)

. dlnv _rav
" glnr_vr z p/<e P’
Avp/V '
S= il
1—“2(1—8,..) Eﬁ/s]%

LEFEORXZEH LBSLY
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LVGE U T O 4158
l,(z,)=5,(1-€™)=§[1-exptx, 9] J=S1-(B))

s T-exp-7(u
S22

4 r(u.)

= _%BﬁArp —,u2(1 —s,)]_] An< QO for thermal emiss
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A—H—1EE | werraomreang

=

3

THELRT S

K, = BjjAnhvg(v)/4m = Ko where, = BjjAnghve(v)/4x

Conversion efficiency factor

1+ J, /Js

Q/E%/V'FJS), K, =Ko, 6,

o J,<<Jsor e,~1: A8 (unsaturated) XA —5—

sz KOV .

’ JV>>JS or e~ Js/ Jv: ﬁﬂ*ﬂ (saturated)}—*j"—

S =

n; A; 2hv3 141

sz JS KOV/ JV .

AnB

=005 & I (t,)=

S
s g et 1, =(So+/eo)exdko, /)-S5 e
[1-exptk, 9)|=¢,/ expr, - |

Ey

Ky

Gy

‘C'V

n: population inversion efficie

: external inp

«|expr,




faF0(saturation )R EED A —H—
I, x, (masery Bjjl, Anhvg(v)/4r = BjjJ, Anhvg(v) = hvd, g,

AP P + P;
D, = BjiJAngp(v)=—-=nP, wher®-——-

L,(maser) [ F,dA= [V+F dV=hv [®, gdV
=nhvPVp(v) = 4nkq, JV
VeF, =h®,6 &EREERICIEHALTREES

BAFIA—T =TI, EATIREBRH LIFICHLVTH
(A EIFDEBICDHEKTFTEEEEHT
A== F={ENDH T,

J
IA—H—s&ElIreservoir®
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