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Á� 12MeV��aA\�ìU
�)Uþ∼12MeV!6r2.2kA�>få, �DÑ!à��/¤

∼4mm�å�, �Ü�Ë�qq�^5�)pJþ�X1. Äk�O
X1&ÿì, ¿|^õ�áÂ[

Ü{5éX1UÌ?1
ÿþ, ��
X1�Ü�Ë�UÌ, X1¸���32MeV,��é¢�(J?

1
©Û.
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12MeV!å6rÝ2.2kA�>få, >få²L�å

l�DÑ!à����Â�p�fSêá��Ü�

Ë�q (X�)þ, 3q�c�1m?�±�)äkþ

zÔ�Jþ�X1, X1²LO���±éÔN?1

ð1ì�. ����ð1ì�Uå�Ì�Ï�, ïÄ

X1�A59éÙ5Uëê?1�äéuð1ì�´

4Ù��. X1�A5ëê�)X1ì�þ���
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�é12MeV LIA

�X1UÌ?1
ÐÚ�ÿþ. �O
�«X1&ÿ

ì, |^õ�áÂ[Ü{5é12MeV LIA�X1UÌ

?1¢�ÿþ.

2 ÿþ�n

æ^�12MeV LIA�X1Ë�|�m(�Ã

'�&ÿì¿(Üõ�áÂ[Ü{?1ÿþ. õ�á

Â[Ü{��n´Äu�qõ«Uþ�X1ÏL,

«áÂ0��, ¬ÓTÔ�u)1>�A!xÊîÑ

�!>fé�A��p�^, (J¦�X1�Åìá

Â, X1�rÝU�g��ê5ÆP~, =I = I0e
−µx,

Ù¥� I0 Ú I �X1ÏLáÂ0�c��X1�1r

(C/kg), µ(cm2/g)�áÂ0���þáÂXê (�þ

áÂXê´Uþ�¼ê), x�áÂ0���þþÝ

(g/cm2),ÏLT�0��áÂ�°��áÂ0��

þÝÚX1�Uþk', òõ�0�U\3�å¿©

O3z�0����UP¹X1rÝ�ÿþ¡ (�©

¥|^9º1ÿþ¡5ÿþX1rÝ), Ò�¤�@ÿ

þXÚ. òTXÚ��uX1�Ë�|¥, �±æ8

��|ÏLØÓþÝ��X1rÝ�êâ, ÏLéT

|êâ?1·��?n, Ò�±��éAu�Uþ�

�X1rÝ, l�±��X1�UÌ©Ù.

3 X1&ÿì�O�¢�ÿþ

�âþãÿþ�n, �OXã1¤«�X1&ÿ

ì, T&ÿìd9�cáÂ�|¤, 11�cáÂ��

AÛþÝ�5cm, Ù{�Ñ�2cm. ¢��&ÿì�

��3�ÿ �? (ã2), ¢���gÿþ�áÂ�

��Jþ. Ù¥ã2¥��ëþ�: d=6cm, D=9cm,

l=50cm, L=32cm.
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ã 1 X1&ÿì

ã 2 ¢�ÙÛ

|^þã&ÞÚ¢�ÙÛ, 3L1�¢�^�e

?1
õgËì¢�, ¿éËì��9º1¡?1

ÿþ.

L 1 õgËì¢�ëê

¢�Ò �qå6/kA >Öþ/µC Uþ/MeV

54 2.18 174 11.28

55 2.22 180 11.38

56 2.26 163 10.57

57 2.06 165 11.37

58 2.20 165 11.15

4 êâ?n�{

du12MeV LIAþ�)�Ü�Ë�X11f�

A:´Uþ¥ëY©Ù, ¤±Äkò���¦U«�

Ü·�«my©, y©�1, 2, · · · · · ·n�Uþ«m, �

¦��«m�1r©O� I1,I2, · · · · · ·In, éuÓ�á

ÂN�Uþe��þáÂXê©O�µ1,µ2, · · · · · ·µn,

�â�áÂ�c��o�1r����K��ÑXe

��§|.


































































b1I1 +b2I2 + · · ·+bnIn = b00I00

b1I1e
−µ1x1 +b2I2e

−µ2x1 + · · ·+bnIne−µnx1 = b10I10

b1I1e
−µ1x2 +b2I2e

−µ2x2 + · · ·+bnIne−µnx2 = b20I20

...

b1I1e
−µ1xn +b2I2e

−µ2xn + · · ·+bnIne−µnxn = bn0In0

þ ã � § | ¥, b00I00, b10I10, · · · · · · , bn0In0 � á

Â � c ± 9 � á Â � � � X 1 r Ý (C/kg);

I1,I2, · · · · · · ,In � � ¦ � � U þ « m � X 1 r Ý

(C/kg); x1,x2, · · · · · · ,xn ��ÿþ:coáÂ���

þþÝ (g ·cm−2); b1, b2, · · · · · · , bn, b00, b10, · · · · · · , bn0 �

=�Ú?�Ïf; I00,I10, · · · · · · ,In0 �áÂ�c±9

�áÂ���X1rÝ (C/kg).

¦)þã�§|�±���Uþ«m�X1rÝ

I1,I2, · · · · · · ,In �, ?�±��X1UÌ.

5 ¢�(J�Ø�©Û

3|^þã�{éÿþ(J?1?n�, I��

Äü��¡�K�, �´&ÿì�Ý(=&ÿìSØÓ

&ÿ:�1�ål)¤Úå�Ø�, �´&ÿìSz

�áÂ�¤Úå�Ñ��A. cö�±ÏL3=�Ú

?�Ïf(bi)¥V\ålP~?�Xê((D/(D+d))2)

5)û, �ö�±ÏL�ØUþáÂÈ\Ïf5��

Ñ�K�.

nÜ©Û�ÿþ(J, ÏLêâ?n, ����


12MeV LIA8�z�X1UÌ (ã3).

ã 3 12MeV LIA�X1UÌ

�©|^õ�áÂ[Ü{é12MeV LIA�X1

UÌ?1
ÿþ, (JL²TUÌ�¸��32MeV,

�©z[4]Ú[5]¥���UÌ(J���C, Ù¥©

z[4]¥�(J�2.1MeV, ©z[5]¥¢����UÌ

¸��2.6MeV. '�3«ÿþ�{Ú(J, �nÑ´

|^Ô���UáÂXê5��X1UÌ, ¤�(J

����C.

¢�(J�ÿþØ�Ì�5gu±eüaµ�´

|^9º1Jþ¡5ÿþX1rÝ, duvk�p�

üU1f (MeV þ?±þ)é9º1¡?1½I, 9

º1¡�pU�AØ(½ (MeVþ?�ÿþ), Ïdÿ

þ���3k�½�XÚØ�; �´�ÅØ�, �)

3IOγ þ�ÝLiFJþ¡��ÝXê�, 3�Ý

L§¥�3|�D4Ø�, dØ���@�´3.5%;

�ÝÚÿþL§¥¤A^�LiFJþ¡k�½�Ey

5, ÙEy5Ø����3%; 3]�>f²ï^�e,

dÿþ¤��LiFJþ¡�áÂJþO�X1ì�þ

�, ^�UþáÂXêCq�O���~fXê, d

dÚ\�Ø�´3%; ÿþ|:�ì�þ©ÙØþ!¤
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���Ø�´5%; Ï�±����ÿþL§¥�) ��ÅØ��9.6%.
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Experimental Measurement of the X-Ray Energy Spectrum

for the 12MeV LIA *
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Abstract The 12MeV Linear induction accelerator can generate the pulse electron beam with energy ∼12MeV and

current 2.2kA.The beam is transported and focused onto the bremsstrahlung converter target(Ta) with about 4mm spot

to produce high intensive X-ray.The X-ray detector and the multi-layer attenuation method are designed and applied to

measure X-ray bremsstrahlung spectrum.The results show that the maximum energy of the X-ray is about 2MeV.The

measurement results are also analyzed and discussed.

Key words linear induction accelerator, detector, attenuation coefficient, bressumtrahlung spectrum
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