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Determination and Influence of Solid Angle in High Accuracy Analysis
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Abstract
discussed meticulously. The accuracies of face to point solid angle and approximate solid angle were calculated,

In order to achieve high accuracy IBA (ion beam analysis), the calculation error of solid angle were

based on face to face solid angle which contained area of beam spot. Based on 4.5 MV electrostatic accelerator ion
beam target chamber of Peking University, solid angle influenced by distributions of cross-section and beam
intensity was determined. A geometry-condition estimation for accuracy of approximate solid angle better than 1%
was given and verified by two examples. For fatherly achievement of high-accuracy solid angle, accurate

machining such as laser processing is required.
Key words
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Fig. 1 Schematic for solid angle in geometry
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Fig. 2 Solid angle schematic for normal IBA platform

cosa

Q, = S(Nt) [N [—=— - dads
=§jkN,j°°r¥dAds, ©)

Q :?J‘(f)ds [<5% dads
:%jk,.jc‘;#cuds, (10)

kdcf/d.Q ’ kNx ﬂ:ﬂ kf ﬁ:}’%”ﬂ»} (do-/dg)dS > (Nt)dS ﬂ:ﬂ fds %E
B S Lo . FIHZ(8)~(10), FIPEAEIFiT
B T BUE do/dQ , (Ne) FFR1A S S A 1
2

FI I Simpson 1/3 35 WU HE47T B8 ALy, 38 5
5B A TR 2 A kAR U, 71%§'J1£ﬁ**f“l§l’3
BT . XS R B A SR
U o P 3 R TN T ST A TR A AR SO A,
FEAR 2 AR 22 HI5K 0.001 msr, AHXHR2ZELE T 0.02%.
1.2 A RIEARXMNEREG

e - S T N R U S VAN R B (/N
3 15X T 7 AR A AR S T X T S AR A

0 =Ald% (11)

R W VRSB O ORTTRYA LN TR O RTTRVA N
AT RURR R, FRATTR I 2 WS 56 T LA 5 Rk &
W8, Q. Mo, &XRMESEHERN R,
WREEARA Rs, W 2 = 7R} /d%

HLE Q% 0 H3E N

2 92
AQ = MX 100%,
Q HEXHERUN, R 0 BEE O, R
8.5323 ¢
.
g s
& Lo
< 8.5322
H
=t
'
= 85321}
< .
> s
z —_ . . .
8.5320 . ;
1 2 3 4 5
BRI
E 3 Simpson 173 XN ERSENELERAITEERE
KREHZL

Fig. 3 Face to face solid angle calculated by Simpson 1/3
method vs. increasing times of Simpson iteration
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Fig. 7 Demonstration for nuclear reaction analysis platform
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