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ÖÐÓÐÈçÏÂÂÛÊö£º¡°ÓîÖæÉäÏß¶ÔÔÂÇò±íÃæµÄÓ°ÏìºÜÇ¿ÁÒ£¬Éæ¼°µ½ÔÂÇò±íÃæÍÁÈÀµÄÐÎ³ÉºÍÓÐ»úÎï

ÑÝ±äµÄÀúÊ·£Û1£Ý¡±¡£¡°°þÊ´×÷ÓÃµÄÁíÒ»¸öÒòËØÊÇÓîÖæÉäÏß¡£ÓîÖæÉäÏßÄËÊÇÒ»ÖÖ´ÓÓîÖæÄ³´¦±»

¼ÓËÙµ½½üÓÚ¹âËÙµÄÁ£×ÓÁ÷¡£ÖÊ×Ó¾ÍÊÇÓîÖæÉäÏßµÄÖ÷Òª³É·Ö¡£ÔÚÓîÖæÉäÏßÖÐ»¹·¢ÏÖº¤ºÍÌúÒ»
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eV¡£ÎÒÃÇÄ£ÄâÓîÖæÉäÏßµÄÖØÁ£×Ó³É·Ö¶ÔµØ±í¿óÎïµÄ·øÕÕ×÷ÓÃ×÷ÁËÈçÏÂµÄ·øÕÕÊµÑé£º
1 . 1 ÑùÆ·ÓëÊµÑé¹ý³Ì

ÊµÑéËùÓÃµÄÑùÆ·ÊÇÎ÷°²¹¤³ÌÑ§ÔºÔÚÉÌÄÏÉ½Çø²É¼¯µÄ³¤Ê¯£¬ÆäÖ÷Òª³É·Ö Na£¨AlSi2O8£©µÄ

º¬Á¿·Ç³£¸ß£¬Ö»º¬ÓÐºÜÉÙÁ¿ÔÓÖÊï¨¡£¿óÎïÑùÆ·µÄµØÖÊÄê´úÎª¶þÒÚÄê¡£

½«ÑùÆ·ÓÃÂêè§²§¼ÓÎÞË®ÒÒ´¼ÑÐÄ¥³ÉÏ¸·Û×´ÊÔÑù¡£½«Ã¿Ò»ÖÖÊÔÑù·Ö³ÉÁ½·Ý£¬Ò»·Ý·ÅÈë²£

Á§Ð¡Æ¿ÃÜ·â±£´æ£¬ÁíÒ»·Ý³¨¿ªÔÚÊÒÎÂºÍÒ»¸ö´óÆøÑ¹Çé¿öÏÂ£¬ÓÃα·ÅÉäÔ´ÕÕÉä£¬ËùÊ¹ÓÃµÄ·ÅÉä

Ô´Îª23994 Pu ·¢ÉäµÄαÉäÏß£¬αÁ£×ÓµÄÆ½¾ùÄÜÁ¿Ô¼Îª 5 . 1 MeV¡£·ÅÉäÏßµÄÇ¿¶ÈÎª 2 × 105 Bq£¨Bq
±´¿ÉÀÕ¶û£ºÃ¿ÃëË¥±äÒ»´Î¶¨ÒåÎª 1 ±´¿ÉÀÕ¶û£©¡£±»ÕÕÉäÑùÆ·µÄÖÊÁ¿Ô¼ 40 mg£¬Ãæ»ýÔ¼ 1 cm2¡£

ÑùÆ·ÊÜÕÕÉäÊ±¼ä 133 Ìì¡£ÓÉÕâÐ©Êý¾Ý¿ÉËã³öÑùÆ·½ÓÊÕµÄαÁ£×ÓÊýÔ¼Îª 2 . 36 × 1011 He / cm2¡£

Ïàµ±ÓÚ×ÔµØÇòµ®ÉúÒÔÀ´µØÇò±í²ãÃ¿ cm2 ÉÏ½ÓÊÕµÄÖØÁ£×ÓÊýµÄ 1 . 6 / 10 000£¬Ò²Ïàµ±ÓÚ½ÓÊÕÓî
ÖæÉäÏß×ÜÁ£×ÓÊýµÄ 1 . 6 / 1 000 000¡£ÑùÆ·ÊÜ·øÉäµÄ¼ÁÁ¿Ô¼Îª 3 × 103 Gy£¨Gy ¸êÈð£º1 Ç§¿ËÈÎºÎ

ÎïÖÊÎüÊÕ·øÉäÄÜÁ¿ 1 ½¹¶ú¶¨ÒåÎüÊÕ¼ÁÁ¿Îª 1 ¸êÈð£©¡£½«±»ÕÕÉäµÄÑùÆ··ÅÖÃ 180 Ìì£¬ÅÅ³ýÔÚÕÕ

Éä½áÊø³õÆÚ³£ÎÂÏÂÎ¢Èõ»Ö¸´µÄÓ°Ïì£¬²¢ÊÍ·Å³ö·øÕÕÊ±²úÉúµÄº¤Æø¡£È»ºó½«³¤Ê¯Î´±»·øÕÕ¹ý

µÄÑùÆ·ºÍÒÑ±»·øÕÕ¹ýµÄÑùÆ··Ö±ðÓÃ DELTA ÏµÁÐÈÈ·ÖÎö×éºÍÏµÍ³µÄ DSC¡ª7 ÐÍÊ¾²îÉ¨ÃèÁ¿

ÈÈ¼Æ½øÐÐÈÈÁ¿·ÖÎö¡£·ÖÎö½á¹ûÈçÍ¼ 1¡¢Í¼ 2 ËùÊ¾¡£

1 . 2 ¶ÔÊµÑé½á¹ûµÄ·ÖÎöÓëÌÖÂÛ

Í¼ 1 ±íÊ¾Î´·øÕÕ¹ýµÄ³¤Ê¯ÓÉÓÚ¾¹ýÑÐÄ¥ºÍ±¾Éí¹ÌÓÐµÈÔÒòÓÐÇáÎ¢ËðÉË¡£¼ÓÈÈÊ±ÔÚ

222 .93 ～ 259 . 70℃ÓÐÉÙÁ¿ÍË»ðÈÈÁ¿·Å³ö£¬·Å³öÈÈÁ¿µÄÊýÖµÊÇ 0 . 81 J / g£¬·ÅÈÈµÄ·åÖµÎÂ¶ÈÎª
245 . 56℃¡£Í¼ 2 ±íÊ¾±»α·ÅÉäÔ´ÕÕÉä¹ýµÄ³¤Ê¯·ÅÈÈµÄÎÂ¶È·¶Î§Îª 172 . 62 ～ 304 . 53℃£¬·Å³ö

µÄÍË»ðÈÈÁ¿µÄÊýÖµÊÇ 26 . 14 J / g£¬·ÅÈÈµÄ·åÖµÎÂ¶ÈÈÔÎª 245 . 56℃¡£

±È½ÏÍ¼ 1 ÓëÍ¼ 2 ¿ÉÒÔ¿´³öÑùÆ·½ÓÊÜ·øÕÕºóÓë·øÕÕÇ°ÓÐÁ½µã±ä»¯±È½ÏÃ÷ÏÔ£ºµÚÒ»£¬·Å³öµÄ

ÍË»ðÈÈÁ¿Ôö´óÁËÔ¼ 30 ±¶¡£µÚ¶þ£¬·Å³öÍË»ðÈÈÁ¿µÄÎÂ¶È·¶Î§À©´ó¡£·Å³öÈÈÁ¿µÄ·åÖµÎÂ¶ÈÃ»ÓÐ

±ä»¯¡£
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ÉÙ¡£ºÜ×ÔÈ»ÕâÊÇÒ»¸öÓÐÈÈÁ¿·Å³öµÄ¹ý³Ì¡£Î´½ÓÊÜ·øÕÕµÄÑùÆ·ËðÉËÐ¡£¬ÍË»ðÊ±·Å³öµÄÈÈÁ¿ÉÙ¡£

ÒÑ½ÓÊÜ·øÕÕµÄÑùÆ·ËðÉËÏÔÖøÔö´ó£¬·Å³öµÄÍË»ðÈÈÁ¿ÏÔÖøÔö¼Ó¡£ÓÃÑùÆ·ÍË»ðÊ±·Å³öÈÈÁ¿µÄ¶à

ÉÙÅÐ¶ÏÑùÆ·ËðÉË³Ì¶ÈµÄ´óÐ¡¿´À´ÊÇºÏÀíµÄ¡£

ÖÁÓÚÍ¼ 1 ºÍÍ¼ 2 ÖÐÔÚ 330℃¶à¶È³öÏÖµÄ·ÅÈÈ·å£¬¿ÉÄÜÊÇÌìÈ»³¤Ê¯ÖÐµÄÔÓÖÊÔÚÍË»ðÊ±·Å

ÈÈÁ¿ÐÎ³ÉµÄ¡£×ÜµÄÀ´¿´£¬·øÕÕÇ°ºó¿óÎïµÄ DSC ÇúÏßÓÐºÜ´ó±ä»¯£¬±íÃ÷·øÕÕÏÔÖø¸Ä±äÁË¿óÎï

¾§¸ñµÄ½á¹¹ÊÇÒ»¸ö¿ÉÒÔ¿Ï¶¨µÄÊÂÊµ¡£

ÆäËüÈËµÄÊµÑéÒ²Ö¤Ã÷ÁË×÷ÎªÓîÖæÉäÏßÁíÒ»ÖÖ»ù±¾³É·ÖµÄγÉäÏß£¬·øÕÕ¾§ÌåºóÒ²ÄÜÔì³É

¾§ÌåµÄËðÉË¡£Èç×î½üºÎ¾°ÌÄµÈÎåÈËºÏ×÷µÄ¡°CsⅠ¾§ÌåµÄ·øÕÕËðÉËÑÐ¾¿¡±£Û8£Ý±íÃ÷60Co ·¢ÉäµÄγ
ÉäÏß¶Ô CsⅠ¾§ÌåÓÐÃ÷ÏÔµÄÆÆ»µ×÷ÓÃ£¬ÉõÖÁÓÃÈâÑÛ¿ÉÒÔÖ±½Ó¹Û²ìµ½ CsⅠ¾§ÌåÑÕÉ«µÄ¸Ä±ä¡£²¢

ÓÃÊµÑéÖ¤Ã÷ÕâÖÖÆÆ»µÊÇÓÀ¾ÃÐÔµÄ£¬ÔÚ³£ÎÂÏÂ»ù±¾Ã»ÓÐ×Ô¶¯»Ö¸´ÏÖÏó¡£¶øËûÃÇÊµÑéÊ±¶Ô¾§Ìå

µÄ·øÕÕ¼ÁÁ¿±ÈÓîÖæÉäÏß¶ÔµØ±í¿óÎï¾§ÌåµÄ·øÕÕ¼ÁÁ¿ÒªÐ¡µÃ¶à¡£

2 ÀíÂÛ·ÖÎöÓë³õ²½¼ÆËã

ÓîÖæÉäÏßÈëÉäµ½µØÇò±í²ã¿óÎï¾§ÌåÖÐ£¬Í¨¹ýµ¯ÐÔÅö×²ºÍ·Çµ¯ÐÔÅö×²°ÑÄÜÁ¿´«µÝ¸ø°ÐÔ

801 Ô ×Ó Óë ·Ö ×Ó Îï Àí Ñ§ ±¨ 2000 Äê



×ÓºÍµç×Ó£¬×Ô¼ºÖð½¥ËðÊ§ÄÜÁ¿Ö±ÖÁ×îºóÍ£Ö¹ÔÚÄ³Ò»Î»ÖÃ¡£ÔÚÕâÐ©Ïà»¥×÷ÓÃµÄÅö×²ÖÐ£¬±»Åö×²

µÄÔ×Ó¿ÉÒÔ»ñµÃ×ã¹»µÄÄÜÁ¿£¬Ê¹Ëü°ÚÍÑÔÀ´¾§¸ñµÄÊø¸¿Àë¿ªÆ½ºâÎ»ÖÃ½øÈë¼äÏ¶×´Ì¬£¬³ÉÎª¼ä

Ï¶Ô×Ó£¬Ê§È¥Ô×ÓµÄ¾§¸ñ¾ÍÐÎ³ÉÒ»¸ö¡°¿ÕÎ»¡±£¬¼äÏ¶Ô×ÓºÍ¿ÕÎ»×ÜÊÇ³É¶Ô³öÏÖµÄ£¬Õâ¾ÍÊÇ·òÂ×

¿Ë¶ú£¨Frenkel£©È±ÏÝ¶Ô¡£¼ÆËãÓîÖæÉäÏß¶ÔµØ±í¿óÎï¾§¸ñÔì³ÉµÄËðÉË³Ì¶È£¬¾ÍÊÇÒª¼ÆËã×ÔµØÇò
µ®ÉúÒÔÀ´£¬ÓîÖæÉäÏßÁ£×ÓÄÜÔÚµØÇò±í²ã¿óÎïÖÐ²úÉú¶àÉÙ·òÂ×¿Ë¶úÈ±ÏÝ¶Ô¡£±»ÓîÖæÉäÏßÁ£×Ó

³õ´ÎÅö³ö¾§¸ñµãÕóÆ½ºâÎ»ÖÃµÄÎ»ÒÆÔ×Ó£¨¼äÏ¶Ô×Ó£©£¬́ÓÅö×²ÖÐËù»ñµÃµÄ·´³å¶¯ÄÜ E ÓÐ¿ÉÄÜ

Ô¶Ô¶³¬¹ýÎ»ÒÆãÐÄÜ Ed£¨Ed Ö¸ÐÎ³ÉÎ»ÒÆÔ×Ó±ØÐë»ñµÃµÄ×îµÍÄÜÁ¿£¬Æä´óÐ¡µÈÓÚÐÎ³ÉÎ»ÒÆÔ×Ó

µÄ¶Ï¼üÄÜºÍÎ»ÒÆÔ×Ó¿Ë·þÊÆÀÝËù×ö¹¦Ö®ºÍ¡£Î»ÒÆãÐÄÜµÄÊýÖµÒ»°ãÎª¼¸Ê®¸öµç×Ó·üÌØ¡£Èç

Si¡¢Al¡¢Ni¡¢Cu¡¢Ag¡¢Au µÄÆ½¾ùÎ»ÒÆãÐÄÜÒÀ´ÎÎª 15¡¢27¡¢33¡¢29¡¢39¡¢43 eV£©¡£³õ´Î±»Åö×²³öÆ½ºâ
Î»ÖÃµÄÔ×Ó»áÓÐÄÜÁ¿ÓëÆä¸½½üµÄ¾§¸ñÔ×Ó·¢ÉúÅö×²£¬Ê¹µÚ¶þ¸ö±»Åö×²µÄÔ×ÓÎ»ÒÆ¡£ÐÂµÄÎ»

901µÚ 17 ¾íµÚ 1 ÆÚ ÑîÍËøµÈ£ºÓîÖæÉäÏß¶ÔµØ±í¿óÎï¾§¸ñµÄËðÉË¼°ÆäµØÖÊ×÷ÓÃµÄÑÐ¾¿



ÒÆÔ×Ó»¹ÓÐ¿ÉÄÜÔÙÓëÆäËü¾§¸ñÔ×Ó·¢ÉúÅö×²£¬ÕâÑù²úÉú¸ü¶àµÄÎ»ÒÆÔ×Ó¡£Ö±µ½×îºóÎ»ÒÆÔ

×ÓµÄ¶¯ÄÜ E < Ed Ê±Õâ¸öÅö×²²Å»áÖÕÖ¹¡£ÕâÑùµÄÁ¬ÐøÅö×²½Ð×ö¼¶ÁªÅö×²¡£ÔÚ¼¶ÁªÅö×²ÖÐ²ú

ÉúµÄÎ»ÒÆÔ×ÓÊý N ¿ÉÒÔÓÃÐÞÕýºóµÄ½ðÆæ¶÷-Æ¤Ë¹£¨Kinchin-Pease£©¹«Ê½¼ÆËã£Û9£Ý£º

N£¨E£© =ξ£ "̈£©

E - Ein
2Ed

£¨1£©

¹«Ê½£¨1£©ÖÐξ£¨E£©ÊµÖÊÉÏÊÇÔÚ¼¶ÁªÅö×²ÖÐ´«µÝ¸øÔ×ÓÔË¶¯ÄÜÁ¿µÄ°Ù·Ö±È£¬ËüµÄ½âÎö±í´ïÊ½ÊÇ

ξ£¨E£© =
1

1 + 0 .13£¨3 .4#1 / 6 + 0 .4#3 /£¨4+#£©£©
£¨2£©

Ê½ÖÐ#ÎªÔ¼»¯ÄÜÁ¿£¬Æä±í´ïÊ½Îª

# = E
2Z2 e2 / a

£¨3£©

£¨1£©¡¢£¨2£©¡¢£¨3£©Ê½ÖÐ E ÊÇ¿óÎï¾§ÌåÖÐ³õ¼¶Î»ÒÆÔ×ÓµÄ·´³å¶¯ÄÜ¡£Ed ÊÇ¿óÎï¾§¸ñµÄÎ»ÒÆãÐÄÜ£¬

¸ù¾ÝµØ±í²ãÖ÷ÒªÔªËØµÄ·Ö²¼±ÈÀý¿ÉÇóµÃµØ±í²ã¿óÎïµÄÆ½¾ùÔ×ÓÁ¿Ô¼Îª 22 × 1 .66 × 10-27 kg
±È¹èµÄÔ×ÓÁ¿Ð¡£¬Æ½¾ùºËµçºÉÊýÔ¼Îª 11£¬ÓÉ´Ë¹À¼ÆµØ±í²ã¿óÎïµÄÆ½¾ùÎ»ÒÆãÐÄÜÎª Ed = 11
eV¡£a ÊÇÆÁ±Î°ë¾¶¡£Ein ÊÇ¼¶ÁªÅö×²ÖÐ·Çµ¯ÐÔÅö×²ËðÊ§µÄÄÜÁ¿¡£

ÓîÖæÉäÏßÁ£×ÓÓë¿óÎï¾§¸ñÔ×ÓµÄÅö×²ÊôÓÚÏà¶ÔÂÛÁ£×ÓµÄÅö×²¡£¾§¸ñÖÐ³õ¼¶Î»ÒÆÔ×ÓµÄ

×î´ó¶¯ÄÜÓÉÏÂÊ½¾ö¶¨

ER¡¤m = 2E'£¨E' + 2mc2£©
M c2

£¨4£©

Ê½ÖÐ E' ÊÇÈëÉäÁ£×ÓµÄÄÜÁ¿£¬m ÊÇÆäÖÊÁ¿£¬½«ÓîÖæÉäÏßÖ÷Òª³É·Öµ×ÓµÄÄÜÁ¿ E' = 3 × 109 eV£¬
Æä¾²ÖÊÁ¿¶ÔÓ¦µÄÄÜÁ¿ mc2 = 105 . 66 MeV¡£µØ±í²ã¿óÎï¾§¸ñµãÕóÔ×ÓµÄÆ½¾ùÖÊÁ¿ M = 22 ×
1 .66 × 10-27 kg ´úÈë£¨4£©Ê½£¬¿ÉÇóµÃ³õ¼¶·´³åÎ»ÒÆÔ×ÓµÄ×î´ó¶¯ÄÜÎª ER¡¤m = 940 .22 MeV¡£
³õ¼¶·´³åÎ»ÒÆÔ×Ó¶Ô¸÷ÖÖÉ¢Éä½Ç·´³å¶¯ÄÜµÄÆ½¾ùÖµÎª£Û10£¬11£Ý

E = 1
2 ER¡¤m = 470 .11 MeV £¨5£©

£¨3£©Ê½ ÖÐ ÆÁ ±Î °ë ¾¶ a = 0 .885 3a02-1 / 2 z -1 / 3 = 0 .885 3 × 0 .529 × 2-1 / 2 × 11-1 / 3 =
0 .150 4Å£Û9£Ý¡£½«´Ë a Öµ´úÈë£¨3£©Ê½¿ÉÇóµÃ# = 20 289£¬ÔÙ½«#Öµ´úÈë£¨2£©Ê½µÃ

ξ£¨E£© =
1

1 + 0 .13£¨3 .4 × 5 .225 + 0 .4 × 1 .001 47£© £¨6£©

²ÎÕÕ¿ìÖÐ×ÓÉäÈë½ðÊô°ÐÊ±¿¼ÂÇ¾§Ìå¸÷ÏòÒìÐÔÒÔ¼°·Çµ¯ÐÔÅö×²µÄÓ°ÏìÒýÆðµÄÐÞÕýÒòËØµÄ

È¡Öµ·½·¨£Û12£Ý£¬È¡

E - Ein = 1
3 ER¡¤m = 313 .4 MeV £¨7£©

½«ξ£¨E£©¡¢E - Ein ÒÔ¼°Ed µÄÖµ´úÈë£¨1£©Ê½¿ÉÒÔÇóµÃÃ¿¸öµ×ÓÈëÉäÊ±Æ½¾ùÔÚµØ±í¿óÎï¾§¸ñÖÐ²ú

ÉúµÄÎ»ÒÆÔ×ÓÊýÎª

N = 0 .3 × 313 .4 × 106
2 × 11 = 4 .274 × 106£¨¸ö£© £¨8£©

ÔÉÊ¯·ÖÎöµÈÑÐ¾¿×ÊÁÏ±íÃ÷ÓîÖæÉäÏßÇ¿¶ÈÔÚ 109 Äê·¶Î§ÄÚÊÇÎÈ¶¨µÄ£Û5£Ý£¬ÕâÑù×ÔµØÇòµ®Éú
ÒÔÀ´ÓîÖæÉäÏßÖÐµÄµ×ÓÔÚµØÇò±í²ãÃ¿Æ½·½Ã×Ãæ»ýÉÏµÄ¿óÎï¾§¸ñÖÐ²úÉúµÄÎ»ÒÆÔ×ÓÊý¿ÉÒÔ´ï

µ½

4 .6 × 109 × 365 × 24 × 3 600 × 104 × 70% × 4 .274 × 106 = 4 .34 × 1027£¨¸ö / m2£©

011 Ô ×Ó Óë ·Ö ×Ó Îï Àí Ñ§ ±¨ 2000 Äê



= 7 . 21 × 103£¨mol / m2£©= 158 . 61£¨kg / m2£©

¿¼ÂÇµ½Î»ÒÆÔ×ÓºÍ¿ÕÎ»³É¶Ô³öÏÖ£¬ÓîÖæÉäÏß·øÉäÖÐµ×ÓÔì³ÉµÄÈ±ÏÝÖÊÁ¿¿ÉÒÔ´ïµ½ 317 .
22 kg / m2¡£ÍÁÈÀ²»ÊÇÍêÈ«ÓÉ·Ç¾§²ãÎïÖÊ×é³ÉµÄ¡£ÈçÔÚÎÒ¹ú·Ö²¼Ãæ»ý 60 ÍòÆ½·½¹«ÀïµÄ»ÆÍÁ

ÖÐº¬ËéÐ¼¿óÎïÕ¼ 70%×óÓÒ£¨ÆäÖÐÒÔ³¤Ê¯ºÍÊ¯Ó¢ÎªÖ÷£©£¬Õ³ÍÁ¿óÎïÕ¼ 20% ～ 30%¡£¼Ù¶¨¿óÎïÖÐ

È±ÏÝÎïÖÊÕ¼ 20%×óÓÒ¾Í¿ÉÒÔÐÎ³ÉÍÁÈÀ¡£ÔòÓîÖæÉäÏßÖÐµ×ÓµÄµØÖÊ×÷ÓÃ»áÔÚµØÇò±í²ã²úÉú

Ô¼ 1 Ã×ºñµÄ»ÆÍÁ²ã¡£ÎÒ¹ú»ÆÍÁ²ãµÄÆ½¾ùºñ¶ÈÔ¼ 20 ～ 30 Ã×£¬Õâ¾ÍÒâÎ¶×ÅÓîÖæÉäÏßÖÐµ×Ó¶ÔÍÁ

ÈÀ²ãÐÎ³ÉµÄÓ°ÏìÔ¼Îª 1 / 20 ～ 1 / 30¡£µ×ÓµÄÇ¿¶ÈÖ»Õ¼µ½´ïµØÃæµÄÓîÖæÉäÏß×ÜÇ¿¶ÈµÄ 70%£¬Èô

È«Ãæ¿¼ÂÇÓîÖæÉäÏßµÄµØÖÊ×÷ÓÃ£¬ÆäÓ°Ïì±ÈÉÏÃæ¹ÀËãµÄ¿Ï¶¨»¹Òª´ó¡£

3 ÓëÌ«ÑôÄÜµÄ±È½Ï

ÓîÖæÉäÏß·øÉäµ½µØÇò±íÃæµÄ¹¦ÂÊ½öÏàµ±ÓÚÌ«Ñô·øÉäµ½µØÃæ¹¦ÂÊµÄÔ¼ 1 ÒÚ·ÖÖ®Ò»¡£½ö´Ó

ÄÜÁ¿½Ç¶ÈÀ´¿´£¬ÓîÖæÉäÏßµÄµØÖÊ×÷ÓÃËÆºõÊÇÎ¢²»×ãµÀµÄ£¬µ«ÉÏÊöÊµÑéÓëÀíÂÛ¼ÆËã±íÃ÷ËüµÄµØ

ÖÊ×÷ÓÃÈ´ÊÇ²»ÄÜºöÊÓµÄ£¬Æä¸ù±¾ÔÒòÔÚÓÚÓîÖæÉäÏßÄÜÓëÌ«ÑôÄÜ·¢»ÓµØÖÊ×÷ÓÃµÄ·½Ê½²»Í¬¡£

»òÕßËµÄÜÁ¿µÄÀûÓÃÐ§ÂÊ²»Í¬¡£ÏÂÃæÁÐ³ö¸÷ÖÖÉäÏß¶Ô¾§ÌåµÄ·øÕÕÐ§Ó¦£Û10£Ý¡£

·øÉäÀàÐÍ ÄÜÁ¿£¨eV£© µçÀëÐ§Ó¦ ÀëÎ»Ð§Ó¦ ÍÉ±äÐ§Ó¦

×ÏÍâ¹â 10 ～ 103 ÓÐ ÎÞ ÎÞ

X ÉäÏß 103 ～ 105 ÓÐ ÎÞ ÎÞ

γÉäÏß 105 ～ 108 ÓÐ ÉÙÁ¿ ÎÞ

¿ìÖÐ×Ó 104 ～ 107 ÎÞ ÓÐ ÉÙÁ¿

´øµçºË×Ó 104 ～ 109 ÓÐ ÓÐ ÉÙÁ¿

´øµçÀë×Ó 10 ～ 104 ÓÐ ÓÐ ÎÞ

µç×Ó ≥106 ÓÐ ÓÐ ÎÞ

ÀëÎ»Ð§Ó¦ÊÇÖ¸¾§¸ñÖÐ²úÉúÎ»ÒÆÔ×ÓµÄÐ§Ó¦£¬ÍÉ±äÐ§Ó¦ÊÇÖ¸²úÉúºË·´Ó¦µÄÐ§Ó¦¡£

Ì«Ñô·øÉäÄÜÁ¿µÄ 93%ÔÚºìÍâÏß£¬¿É¼û¹â¹â×ÓµÄÄÜÁ¿·¶Î§ÄÚ£¬ÆäÄÜÁ¿ÔÚ 3 . 11 eV ÒÔÏÂ£¬̧ù

±¾²»¿ÉÄÜÓÐµçÀë¡¢ÀëÎ»¡¢ÍÉ±äÐ§Ó¦¡£Ì«Ñô·øÉäÄÜÁ¿µÄ 7%ÔÚ×ÏÍâ²¿·Ö£¨°üÀ¨ X ÉäÏß¡¢γÉäÏß£©£¬

ÆäÖÐ×ÏÍâÏß£¬X ÉäÏßÃ»ÓÐÀëÎ»Ð§Ó¦£¬γÉäÏßÕ¼Ì«Ñô·øÉäÏß×ÏÍâ²¿·Ö±¾ÉíµÄ±ÈÀýºÜÉÙ£¬ÔÙ¼ÓÉÏγ
ÉäÏß±¾ÉíÀëÎ»Ð§Ó¦Î¢Èõ£¬Òò´Ë£¬Ì«Ñô·¢ÉäµÄγÉäÏßµÄÀëÎ»Ð§Ó¦ÊÇÎ¢ºõÆäÎ¢µÄ¡£Ì«Ñô·¢ÉäµÄ¸ß

ÄÜÁ£×ÓÁ÷½öÕ¼ÓîÖæÉäÏß×ÜÇ¿¶ÈµÄ 0 . 1%£¬ÓëÓîÖæÉäÏßÏà±È¿ÉÒÔºöÂÔ²»¼Æ¡£×ÜÖ®¿ÉÒÔËµÌ«Ñô

Ïò´óµØµÄ·¢ÉäÄÜÁ¿¶ÔµØÇò±í²ã¿óÎï¾§¸ñ»ù±¾Ã»ÓÐÀëÎ»Ð§Ó¦¡£¶ø´ïµ½µØÃæµÄÓîÖæÉäÏßµÄ»ù±¾

³É·ÖÖÐ£¬µç×ÓµÄÄÜÁ¿ÔÚ 3 . 5 × 107 eV ÒÔÉÏ£¬ÖØÁ£×ÓµÄÄÜÁ¿Æ½¾ùÔ¼ÔÚ 109 eV ÊýÁ¿¼¶£¬¶¼ÓÐÃ÷ÏÔ

µÄÀëÎ»Ð§Ó¦¡£Õ¼ÓîÖæÉäÏßÖ÷Òª³É·ÖµÄµ×Ó£¬±íÖÐËäÈ»Ã»ÓÐÁÐ³ö£¬µ«´ÓËüµÄÖÊÁ¿¡¢µçºÉ¡¢×ÔÐýµÈ

ÐÔÖÊÀ´¿´£¬ËüµÄÀëÎ»Ð§Ó¦ÊÇ½éÓÚµç×ÓºÍºË×ÓÖ®¼äµÄÁ£×Ó£¬¿ÉÒÔ¿Ï¶¨Æ½¾ùÄÜÁ¿Îª 3 × 109 eV µÄ

µ×Ó¶Ô¾§¸ñµãÕóÔ×ÓÓÐÃ÷ÏÔµÄÀëÎ»Ð§Ó¦¡£¼´´ÓÕûÌåÉÏ¿´£¬ÓîÖæÉäÏßµÄ¼¸ºõËùÓÐ³É·Ö¶¼ÓÐÀë

Î»Ð§Ó¦¡£ÀëÎ»Ð§Ó¦ÊÇ·øÕÕ¶Ô¹ÌÌåµÄ×îÖ÷ÒªµÄÐ§Ó¦Ö®Ò»£¬ÓîÖæÉäÏßÓÐ£¬¶øÌ«Ñô·øÕÕÈ´Ã»ÓÐ£¬́Ó

ÎïÖÊ×÷ÓÃµÄ·½Ê½À´¿´£¬ÓîÖæÉäÏß¶Ô¿óÎï¾§¸ñµÄ×÷ÓÃÊÇ¸ßÄÜÊµÎïÁ£×Ó¶Ô¾§¸ñµÄÖ±½ÓÅö×²×÷ÓÃ£¬

¶øÌ«ÑôÄÜºÍµØÇòÍâÌìÌåµÄÍòÓÐÒýÁ¦ÄÜÊÇ³¡Á¦¶ÔÎïÖÊµÄ×÷ÓÃ¡£Ç°ÕßÊÇ¸ßÐ§ÂÊµÄÖ±½ÓµÄµØÖÊ×÷

ÓÃ·½Ê½£¬ºóÕßÊÇÍ¨¹ý·ç»¯×÷ÓÃ¡¢°þÊ´×÷ÓÃ¡¢°áÔË×÷ÓÃ¡¢³ÉÑÒ×÷ÓÃ¼ä½ÓµÄ£¬µÍÐ§ÂÊµÄµØÖÊ×÷ÓÃ·½

Ê½¡£Ç°ÕßºÃÏóÓÐÈËÊ¹³ö 1 kW µÄ¹¦ÂÊÂÕÆð´ó´¸ÃÍÔÒÒ»¶ÑÑÒÊ¯£¬ºóÕßºÃÏóÊÇÓÃ 1 kW µÄÈÕ¹âµÆ

111µÚ 17 ¾íµÚ 1 ÆÚ ÑîÍËøµÈ£ºÓîÖæÉäÏß¶ÔµØ±í¿óÎï¾§¸ñµÄËðÉË¼°ÆäµØÖÊ×÷ÓÃµÄÑÐ¾¿



È¥ÕÕÉäÍ¬ÑùÒ»¶ÑÑÒÊ¯¡£ÔÚÏàÍ¬µÄÊ±¼äÄÚÄÇÒ»ÖÖ·½Ê½¶ÔÑÒÊ¯µÄÆÆ»µÐ§¹ûÏÔÖøÊÇ¿ÉÏë¶øÖªµÄ£¬

ÁíÍâ£¬ÓîÖæÉäÏßµÄ´©Í¸ÄÜÁ¦ÊÇºÜÇ¿µÄ£¬ÔÚµØÏÂÏàµ±ÓÚ 3 000 m Ë®Éî´¦ÈÔ·¢ÏÖÓÐÓîÖæÉäÏßÁ£×Ó

´æÔÚ¡£Õâ±íÃ÷ÓîÖæÉäÏßÄÜ¹»ÉìÈëµØ±íÉî²ã¶Ô¿óÎï¾§¸ñÔì³ÉËðÊ§¶ø·¢»ÓÆäµØÖÊ×÷ÓÃ£¬ÆäÖ÷Òª

×÷ÓÃ·¶Î§·Ö²¼ÔÚ´ÓµØÇò±íÃæµ½µØÏÂ 5 Ã×ÉîÕâÒ»¿óÎïºñ²ãÄÚ£¬ÕâÒ»·½ÃæµÄ¼ÆËãÓÉ²Î¿¼ÎÄÏ×
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Study on the cosmic ray’s damage to the mineral crystal
lattice of the earth’s surface and its geological effect

YANG Tong-suo1£¬QIANG Zhi-jun1£¬FANG Qiu-xia1£¬LU Bai-zuo1£¬MA Yao-feng2

£¨1 . Department of Physics£¬Shaanxi Normal University£¬710062£¬Xi an£»2 . College of Tourism and Environment Science£¬
Shaanxi Normal University 710062 Xi an£¬Shaanxi£¬PRC£©

Abstract£ºIn this paper£¬the damage to the mineral crystal lattice of the earth¡s̄ surface caused
by the cosmic ray is demonstrated experimently and theoretically . The magnitude of the
damage and that of the cosmic ray¡ s̄ effect on soil formation are calculated preliminaraly . By
comparing the geological effect pattern of the cosmic ray with those of the solar energy and the
gravitations of other celestial bodies£¬a conclusion£¬that the damage in the geological study can
not be neglected£¬is obtained.

Keywords£ºcosmic ray£»damage of mineral£»geological effect
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