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Abstract

Based on the four-level laser rate equations and a large number of experimental data, and also
considering the influence of the ignored spontaneous, we studied and analyzed the abnormal
phenomenon that Nd:Glass rod which was longer than the optical pump cavity was optically am-
plified without the effect of the pumping. The theoretical result is almost the same as the experi-
mental result.
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Figure 1. Comparison of ultraviolet radiation coloring of optical pumping on the equal-length rod (upper) and the elongated
rod (lower)
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Figure 2. Dynamic output spot comparison of equal-length rod (a) and the elongated rod (b) with the same input
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Figure 3. Schematic diagram of the pumped and un-pumped portions of an elongated rod
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Figure 4. Curve of static pumping threshold and output energy change in relation to rod length
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Figure 5. A single laser pulse of Q-spiling with a low speed rotating mirror

5. RERFEIR Q B b

FERI, WA BEA R TR
ARITARRE] T ER AR EATRRE . ERHTBe L BB L. EvRE L. AmERE L, hE
TREBEPMR N Bt BRI — Bt 1255 4 S AR il AN SCHF A2 LR It

SE#k (References)

[1] Koechner, W. (1976) Solid-state laser engineering. Springer, New York, 316.

[2] %R, %4 (1981) WOGHIAR. WIRRHER AR M, Kb, 4.

[8] R, XALER (1986) WL SHEARERE. Jbm Tolkk iRt dbi, 167.

[4] ikde, 55 (1997) EAIBIEHBORIRGUT s i, JE5%5%7%, 2, 1061-1067.

[B] E3A (1991) EkPeHE. YAG BOLHK TMEE SRS R, #/EHk, 7, 556.

[6] ZEHh%E (2006) M THOCIZERASHIBEE. 1B BOL, 4, 1265-1274.

[71 EHA (1995) fnKBikm e BaBot e MBME .. BERSEI R, #0L4%, 10, 15.

[8] T&EA, 55 (2012) KNG F 0 LI R 7. HF IR, 19, 4207.
[9] WEZE 5 (2001) BERREREFIEEOLA P BN Q BT, ST HEE, 16, 481-483.

[10] Sk E, FEHA (1981) (REBRIF3) ik iR Q WOLMEE (). #0L, 8, 64.

[11] FEHA, TF (2001) Mol sk BB E C ORI G BRIRTT . Bok-5 0k # F5E, 432, 19.
[12] MRZKZE (2007) ¥ SGJEBE M. 7 bk, db5, 102,

®



	The Theoretical Study on Abnormal Experimental Phenomenon of the Elongated Rod Nd:Glass Q-Switch Pulsed Laser
	Abstract
	Keywords
	加长棒调Q脉冲钕玻璃激光器反常实验现象理论研究
	摘  要
	关键词
	1. 引言
	2. 谐振腔的Q值
	3. 等长棒和加长棒的最大输出功率 
	4. 加长棒和等长棒受到光辐射对比和输出光斑对比
	5. 创新思路
	5.1. 提高反转粒子数的利用率
	5.2. 光放大反常实验现象的理论解释
	5.3. 公式(14)的修正
	5.4. 实验验证方法与结果
	5.5. 推论

	6. 结论
	参考文献 (References)

